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V O L U M E  LH, Part I No. 97 

PROCEEDINGS 
MAY 23, 24, 25 and 26, 1965 

T H E  1965 T A B L E  M 

LEROY J. SIMON 

An Argument  Against the Empirical Method 
Some haystacks don't even have arty needle. 

. . . .  William Stafford 

Ours did. 
We found it. 

The purpose of this paper is to set forth in an orderly fashion, a sum- 
mary of certain aspects of the work done in compiling the 1965 version 
of Table M. It  will be assumed that the reader has a basic knowledge of 
Table M and its use in obtaining insurance charges for retrospective rating 
plans. 1 This report  will be presented in a fashion that will imply that we 
went straight as an arrow from the problem to the solution. The reason for 
doing this is to present a clear and easy to follow line of reasoning, l 'm  
sure it is realized that the work could not and did not proceed in exactly 
this manner. Many false leads were pursued, and oftentimes decisions 
would be made near the end of the work which affected things done near 
the beginning. The earlier work would then be redone. Part of the reason 
for creating this written record is that the future researcher will have an 
easier time following the development. Through footnotes and appendices, 
I hope to indicate some of the areas where we investigated ideas and re- 
jected them, where expediency prompted us to accept the results produced 
and where we could hope for improvement in the future. 

On September 13, 1962, the subject of a revision for Table M was 
placed on the agenda of the Actuarial Committee of the National Council 

1,Basic reference papers on the compilation of excess pure premium ratios (that is, 
Table M) .are Lewis H. Roberts, "Graduation of Excess Ratio Distributions by the 
Method of Moments," PCAS Vol. X L I V ,  pg. 45; Nels M. Valerius, "Risk Dis- 
tributions Underlying Insurance Charges in the Retrospective Rating Plan," PC, IS 
Vol. X X I X ,  pg. 96; and Thomas O. Carlson, "An Actuarial Analysis of Retro- 
spective Rating," PCAS Vol. X X V I I I ,  pg. 283. A technical definition of the excess 
pure premium ratio will be found in this paper as equation (C12) in Appendix C. 
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on Compensation Insurance. Aetna Casualty and Surety Company, Ameri- 
can Mutual Liability Insurance Company, Insurance Company of North 
America and Liberty Mutual Insurance Company were appointed to a 
Subcommittee to Review Table M. Also attending all meetings and par- 
ticipating in the discussions was a representative of The Travelers In- 
surance Company. 

Table M was last revised in 1954. Unfortunately, no paper was pre- 
sented to the Society at the time of this revision, and the only convenient 
reference is the files of the National Council on Compensation Insurance. 
At times, it is difficult to differentiate between the proposals made and the 
ideas that were actually put into effect. However, it was clear that this 
revision was made to reflect the increased variance in the risk distributions 
since the 1943 table of the National Council was published. Basically, the 
table itself was not changed, but the column headings were revised so that 
the variance of risks having the expected losses shown at the top of a 
given column was equal to the variance of the underlying risk distribution 
for that column in Table M. Basic raw data, therefore, was only used to 
the extent of determining the variance for a given expected loss size, and 
was not used to actually calculate excess pure premium ratios. 

It was decided that the 1965 revision of Table M would be based on 
actual workmen's compensation risk distributions. Individual risk infor- 
mation was gathered for policy year 1960-61 from all states where the 
National Council on Compensation Insurance is the filing agency plus the 
states of California, Hawaii, Massachusetts, Michigan, Montana, New 
York, North Carolina, Virginia and Wisconsin. The columns of charges'-' 
in the 1964 Table M were numbered from 1 through 37, and the expected 
loss ranges were converted to premium ranges by dividing by .596 (the 
permissible loss ratio most commonly used throughout the country).  The 
risks were then sorted by standard premium and assigned "Old Premium 
Group" numbers on this basis (risks having a premium less than $1,678 
were excluded). Referring to Exhibit A, we see that experience was 
found in each of the first 36 premium groups of the 1954 Table M. All 
risks with standard premiums between $1,678 and $1,987 were included 
in the first group, and the last group included risks with standard premit, ms 
between $608,221 and $2,307,046. A tota.I of 112,646 risks were proc- 
essed with an aggregate premium of $855,278,990. 

Four  interesting statistics are included on Exhibit A to help visualize 

:: [ will use "excess pure premium ratios" and "charges" interchangeably. The 
European term "stop-loss premium" could also have been used. 
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the data better: (1)  the loss ratio; (2) the charge at a ratio of 1.00, that is, 
at the mean; (3)  the percent of risks falling below the mean and (4) the 
median value of the ratio. The last three statistics are based on the ad- 
justed ratio of actual losses to expected losses, r, which will be described 
later. 

Exhibit A also shows the raw data average loss per risk which is the 
quotient of the total actual unlimited losses in the premium group divided 
by the number of risks. A study of loss trends over the years has indicated 
that the average cost per case in workmen's compensation is steadily in- 
creasing. This is expected because of more costly medical bills, plus the 
fact that legislation has tended to increase the value of all the benefits. 
Exhibit B shows a six year trend of workmen's compensation average loss 
costs. This indicates a 33.7% increase in cost over a five year period. 
There is to be a five year gap between the period used in collecting the 
basic statistical information (1960) and the time when the new Table M 
will first go into effect (1965).  Today's workmen's compensation risk, 
therefore, having a given number of expected losses, will be roughly 35% 
larger in terms of dollars of expected loss. It is proven in Appendix A that 
this means that average losses per risk should be modified 35% assuming 
the coefficient of variation of the claims distribution remains constant. 
Countering this argument is the slightly improved claim frequency experi- 
ence resulting from improved safety measures and technological changes. 
However, it was felt that this was more than offset by other factors. 

Another factor behind the modification was that the raw data was 
based on first reports under the unit statistical plan. It is well-known that 
the major developments from first to second reports occur in the ,area of 
large claims. '~ This is almost certain to increase both the variance and the 
skewness of the distribution. Hence, we felt that the raw data risk distribu- 
tions were undoubtedly more compact than the truth would show if it 
could be known. It was, unfortunately, not financially feasible to make a 
comparison of risk distributions between first and second reports under the 
unit statistical plan. Somewhat countering this argument again is the fact 
that unit reports split large interstate risks into smaller intrastate pieces. 
Because experience rating is on an interstate basis, the pieces are being 
adjusted in the direction of the mean of the entire risk. Therefore, we expect 
the basic data to have a little larger variance than if the smaller pieces had 
been subject to experience rating on their own. As a result of all these con- 

3 For example, a special study of Serious losses for policy year 1960-61 totaling 
$150,000,000, showed a development factor of 1.146 from first to second reports. 
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siderations, we arrived at E, the expected loss (current  level) shown on 
Exhibit A, by modifying the raw data average loss per risk by a factor of 
1.35. Three significant digits were retained here and were also used in the 
final column headings on Table M. 

The work now progressed toward calculating and tabulating a column 
of insurance charges for each of the 36 premium groups. Working on one 
group at a time, the standard premium (P)  for each risk was multiplied 
by .596, and the ratio of the actual losses (A)  to the standard premium 
times .596 was calculated, rounded to two decimal places and designated 
R. The  risks were then sorted on R, and each premium size group was 
tabulated as shown in Exhibit C. The  standard premium and unlimited 
losses were shown for reference purposes and for checking. Two addi- 
tional quantities, Sum I and Sum 2, were also calculated on the first pass 
of the cards. The  first is simply a downward accumulation of the number  
of risks, and the second is the calculated number  of "points" of excess over 
the ratio shown opposite R. This can be expressed as follows: 

S...i = S...,i~, + (Ri+, - R i )  St, i., 
where S, and S~ are Sum 1 and Sum 2 respectively, and i = 0, 1, 2 . . . . . .  o; 
that is, it is a sequential numbering of the R ' s  from the .00 end of the table 
up to the limiting value ,>.4 Sum 2 continues until it reaches R = .00. ( I f  a 
case did not occur with zero losses, such a card was put in the deck with a 
zero as the number  of risks.) S~..o then contained the total number  of 
points of excess over O, that is, the sum of the frequencies times the ratios. 
The  mean ratio is the quotient of S~,o divided by the total number  of 
risks. 

For  Table M purposes this mean ratio should be exactly 1 . 0 0  and, 
therefore, a correction factor was applied to R which would adjust the 
mean to unity. Making this adjustment is equivalent to saying that we 
would accept the actual loss ratio of the entire group as being the best esti- 
mate of the expected loss ratio of the group. It also fitted in properly with 
theoretical considerations of Table M which will be referred to later. The 
adjusted ratios were called r and were used hereafter. On the second pass 
of the cards, two calculations were made at the same time. The first was 
to calculate r and the second to calculate the Table  M charge, Co(r), by 
dividing Sum 2 by the entry opposite Sum 2 at r = .00." 

4 In actual practice the tabulation was made in a slightly different fashion which 
included Sum I as a part of Sum 2. However, in dealing with the material it was 
noted that the system outlined could have been used equally well and perhaps 
with a little advantage in calculating simplicity. 

5 See Appendix B for a proof lhat the scale translation is permissible and for dis- 
cussion of the interpolation problem when there are missing values. 
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A graphic plotting of some of this data across a common entry ratio 
indicated that there was a fair degree of regularity, but there were certain 
fluctuations. Exhibit D indicates how these occurred at an entry ratio of 
r = 1 .60.  It was decided that a preliminary smoothing would be accom- 
plished by graduating the entries across a common entry ratio using the 
Whittaker-Henderson formula5 Although the Whittaker-Henderson for- 
mula is based on the assumption of equally spaced data, it was applied to 
this material. In the lower premium group sizes this is not too disturbing 
since there are approximately even intervals between the values of E. 
However, as one goes from Old Premium Group 2l  to Old Premium 
Group 22, the jump in E is significantly different than it had been up to 
that point. There is a similar sharp change at Old Premium Group 32. It 
will be developed later in this report that the smoothed data under the 
Whittaker-Henderson smoothing was only used up through Old Premium 
Group 31. The small circles on Exhibit D indicate the effect of this smooth- 
ing on the data. Calculations were made for r = . 20 ( .20)5 .00 .  We thus 
had a compilation of insurance charges smoothed under the Whittaker- 
Henderson formula which were arrayed in a matrix of 36 premium groups 
by 25 entry ratios7 

The actual production of an entire Table M is a mammoth job even 
under the best conditions. We expected to compute insurance charges 
from entry ratios of .00 through 3.00 for publication. We also ex- 
pected to have in the neighborhood of 50 premium groups requiring the 
production of some 15,000 insurance charge values. An attempt to do this 
through any method such as graphing or interpolating between selected 
points seemed beyond the realms of possibility. We were particularly in- 
terested in producing a table as promptly as possible while exercising a 
minimum number of independent judgments. Constructing this Table M 
has certainly given all those who were involved in the work a great deal 
of appreciation and respect for those who constructed the original Table 
M values. It seemed likely that if we could use the experience data we had 

G Valerius,  pp. cit. pg. 107-110. With  the advan tage  of h indsight ,  we can now ques-  
tion whe the r  this p re l iminary  g radua t ion  across  p r e m i u m  groups  was a l together  
necessary.  Since we were successful  in being able to obta in  fo rmulas  to represent  
the c o l u m n s  of  charges ,  we probably  would have  been just as successful  in deal- 
ing with the  raw data as we were in deal ing with the Whi t t ake r -Hende r son  
smoo thed  data.  However ,  at the t ime,  it seemed that  this p rocedure  would give our  
o ther  fo rmulas  a m a x i m u m  oppor tun i ty  for  success; and at the same  t ime,  if they 
were unsuccessfu l ,  would provide the s tar l ing point  f rom which the table could be 
const ructed .  

7 Ear ly  exper ience us ing desk calculators  showed that  the re.stilts us ing 25 points  
were as sa t is factory as the resttlts using 51 points  on the curve  fitting technique  
under  lest. We did not  expe r imen t  to see if the 25 could have  been reduced fur ther .  
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accumulated and derive some formulas from it, we could then be in a 
position to reformulate the premium groups in some fashion that would 
be more to our liking. Finally, we could foresee the possibility of using 
high speed computing equipment to evaluate retrospective rating values if 
the Table M charges could be determined by the computer through the t,se 
of mathematical formulas. Because of these many advantages, a consider- 
able amount of effort was spent in the search for "down-the-column" 
graduation formulas. 

Perhaps as many as 2 5  different general equations were explored as 
possible mathematical formulas to describe the column of insurance 
charges, ~,(r). Some were rejected very promptly because they did not 
appear to offer a sufficient amount of flexibility or because determining the 
constants necessary appeared to be an insurmountable task. Nine equations 
seemed to meet most of the subjective requirements, and these were 
thoroughly tested mathematically in accordance with the development in 
Appendix C. From a mathematical standpoint and from preliminary desk 
calculator tests which were made, two formulas were processed for elec- 
tronic computer programming and thus considered eligible for the final 
selection. These two formulas were: 

4~(r) = exp [ - (r + a~r ~ + a y  + a~r ~ + asr 5 + a S  + a y ) ]  ........... ( 1 )  

e p ( r ) = l / ( l + r + b e r * + b y + b ~ r * + b f  + b ~ r O + b Y )  ............ (2) 

(Work was begun on Equation (C28) ,  Appendix C, but was stopped 
when we decided to accept another equation as final.) 

A computer program was written so that for a given premium group 
the computer would read in the 25 values of r and the corresponding 
smoothed data values for the insurance charge. When working with Equa- 
tion (1) ,  the computer would transform the smoothed charge, 4,,(r), as 
follows: 

Y ( r )  = --  [r + I n  ¢8 ( r ) ] / r  ~ 

We were thus able to rewrite Equation (1) as: 

Y ( r )  = as + a~r + a~r ~ + a~r s + a6r ~ + a~r ~ 

The computer then solved the problem of obtaining the six coefficients as 
through a, such that we would have a least squares best fit using r and 
Y ( r )  as the two variables. Using these fitted coefficients, the computer 
then produced the 25 fitted values. By comparing the fitted values with 
the original smoothed values, the percentage error was calculated. This 
is all set out in Exhibit E. It should be noted that in calculating the per- 
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centage errors, the computer was working with eight significant digits, 
although the fitted values which were printed out were only shown to four 
decimal places. Therefore, the reader will not be able to exactly repro- 
duce the percentage error figures shown in the exhibit. 

On the same pass of the data, the information was transformed for 
Equation (2) as follows: 

Z ( r ) = E  lck~(r) 1 - r i t e  ~ 

We were thus able to rewrite Equation (2) as: 

Z(r) = b,, + b::r + b~r'-' + bsr" + b6r ~ + bTr" 

Again, the coefficients were determined by a least squares best fit to the 
points r and Z(r), the fitted values for the 25 points were produced by 
the computer and error calculations were made. 

As we examine Exhibit E, there is little choice between the two 
formulas. Out to three decimal places, they produced the same result in 
nearly every case. However, the pattern shown on that exhibit was gen- 
erally repeated throughout the first 22 premium groups and indicated 
that Equation (2) had a slight edge over Equation (1) .  From Old Pre- 
mium Groups 23 through 28, Equation ( l )  was slightly better, and beyond 
Old Premium Group 28 neither one of the two equations produced satis- 
factory fits. It  was decided that only one general form of equation would 
be used, and Equation (2) was selected. 

In an attempt to extend the area over which the curves would satis- 
factorily fit, Equation (2) was revised to include an additional term and 
thus read. s 

~o(r) = I t ( 1  + r + b~r ~ + b~r s + b.,r ~ + b.~r" + b,~r e + bTr ~ + bd "8) 
. . . . . . . . . .  (3)  

An example of this output for Old Premium Groups 10 and 11 is shown 
on Exhibit F. 

The computer run was completed through Old Premium Group 34 

8 Originally, we were unsure whether either Equation (1) or Equation (2) would 
perform satisfactorily. The original computer programming which was based on 
orthogonal polynomials dealt with the input in a coded fashion such that the 25 
values were sequentially numbered from --12 through +12 .  The coefficients which 
the computer  actually determined were thus in this coded translation and were not 
directly usable. It was, therefore, necessary to do some additional programming to 
get the coefficients into a satisfactory form..We decided we would rewrite the entire 
job, and at the same time, omit any Equation (1) calculations and extend Equation 
(2) one more term. 
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and the results were examined for closeness of fit. In the first two premium 
groups it was observed that the curves were producing values which im- 
plied negative frequencies for the underlying distrubution in the neighbor- 
hood of r = 1.8. This also occurred in Old Premium Group 3 in the 
neighborhood of r ~ 3 . 8 .  Other than this, the fit of the formula value to 
the smoothed value was quite good up through Old Premium Group 28. 
In Old Premium Groups 29, 30 and 31, the formulas were not fitting too 
closely at r ~ 1 . 4 .  The errors were in the direction such that the formulas 
were coming closer to the raw data on both Old Premium Groups 29 and 
31, and we decided to retain the formula approach all the way through Old 
Premium Group 31. At Old Premium Group 32, it was felt that the re- 
sults were wholly unsatisfactory and, therefore, nothing beyond this point 
would utilize the formulas produced by the least squares best fit of the 
smoothed data. ~' 

A basic decision was made at this point about reformulating the en- 
tire format of Table M. It was decided that the premium groups would be 
reformulated on such a basis that the insurance charges at an entry ratio 
of r-= 1 . 0 0  would be spaced at intervals of .010 between premium groups. 
For reference purposes the new columns of Table M were referred to as 
Premium Group .64 through Premium Group .01 where the premium 
group number identified the first two digits of the charge at an entry ratio 
of 1.00.1° The coefficients for the equation of a given premium group were 
determined by interpolation using the coefficients determined by the raw 
data. Exhibit G illustrates the method of computation II for premium 
Group .43, and Exhibit H sets forth the coefficients which were so de- 
termined for Premium Groups .64 through .21. 

We next turned our attention to the problem of extending the tables 
beyond Premium Group .21. Referring to Exhibit A, we can see that the 
number of risks became quite small from Old Premium Group 32 on- 
ward, and we were not surprised to find random fluctuations playing a 
larger part. Appendix D gives the development of a technique to pro- 

9 The formtda approach was extended further on a different basis as will be dis- 
cussed later. 

10 The raw data furnished us with coefficients for Premium Groups .21 through .61. 
We further extrapolated the coefficients successfully to produce Premium Groups 
.62, .63 and .64. 

11A graphic method of interpolation was attempted at one point in our studies, but 
was rejected when we felt a need for more significant digits than could be so ob- 
tained. The coefficients fell along surprisingly smooth curves when plotted against 
a 1/~b(1.00) abscissa, and we were convinced that the interpolation technique of 
Exhibit G was quite satisfactory. 
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duce underlying risk distributions and, hence, charges using Pearson Type 
III  curves) 2 The statistical foundation for this method is also given. In 
brief, the method consists of graduating the moments of the raw data dis- 
tributions and then using these moments to produce Type l l I  curves from 
which the charges are calculated. 

In making some of the final checks, we found that the two approaches 
(reciprocal polynomials and Type ]I[  curves) met in such a fashion that 
the gap between the two could not be bridged in any rational fashion. 
We found that the cross-differences in the area of r < 1.00 were generally 
too large, and the results produced net insurance charges in retrospective 
rating which increased as the size of the risk increased. An occasional 
anomaly of this sort of .00l or .002 might be allowed, but these inversions 
were both large and frequent. Therefore, to eliminate this problem we used 
Premium Groups .21 and .11 as fixed end points and performed a linear 
interpolation between these two groups to produce the values for Premium 
Groups .20 through .12. '~ The material in Appendix D is included partly 
for possible future use and partly because our findings closely parallel 
those reported by Bohman and Esscher. TM 

The final set of premium groups remaining were those from Premium 
Group .11 through .01. Using the Type I I I  curve we found that the 
tabled values could only carry us as far as Premium Group .12. The limit 
of the Pearson tables is at p -=--- 50.0 at which value we produced a 4(1.00) 

= .1119. The curve was beginning to approach normality, and 1 felt we 
should swing over to a normal curve at Premium Group .11. This would 
be out in an area of about $800,000 of expected loss which is beyond the 
size of the largest risk we had in the raw data. Appendix E sets forth the 
rationale and the technique used in utilizing the normal curve. 

This, then, marked the end of the main effort on producing the col- 
umns of charges for the new Table M. Two peripheral areas remained. 

10 We also tried experimenting in the small expected loss sizes with (a) Pearson 
curves, (b) the lognormal curve and (c) tr~msformations which would normal- 
ize the data. These met with varying degrees of success, but none seemed satis- 
factory in the final analysis. 

1.a We also tried to retain the Type III area and smooth out the irregularity by modi- 
fying the polynomials from Premium Groups .28 to .21. Time was very short at 
this ,point, and three quickly conceived methods each failed to produce the desired 
improvement. We did not experiment further. 

~4 Bohman, H. and Esscher F., "Studies in Risk Theory with Nttmerical ~llustralions 
Concerning Distribution Functions and Stop Loss Premiums," Skandinavisk Ak- 
tuarietidskri[t,  1963. A two page sum m ary  by Mr. Bohman of this 92 page paper  
is found in The Astin Bulletin, Vol.  111, Part II, August,  1964, p. 185. 
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The first was the problem of extending every column out to a charge of 
zero. The use of these extended values is so rare that they were dealt with 
rather arbitrarily by using a straight line set of values of the form: 

4~(r) ---- c - mr ........... (4) 

For completeness, these formulas are listed in Exhibit I. 

The second peripheral area was the desire to have two more premium 
groups calculated because of their special nature. Tabular retrospective 
p[ans have normally started at an expected loss o[ $596 (i.e., premium = 
$1,000). It will later be shown that Premium Group .85 is the one 
appropriate to E = $596. To help guide our judgment in establishing this 
premium group, it was observed that if we wanted to place 20 risks at 
appropriate points along the r scale so they would closely reproduce Pre- 
mium Group .64, they would be located at .00, .01, .02, .03, .04, .05, .06, 
.08, .09, .12, .14, .17, .21, .34, .84, 1.00, 1.27 and at two points which 
are beyond the maximum usable r of our Equation (3).  To formulate 
Premium Group .85, this information was considered and it was decided 
to place eight risks at .00, five risks at .05, four risks at .10 and one 
risk at 5.00. The other two risks were to be at r,~ and r~o. These two 
points are used to fix the conditions that the mean equals 1.00 and 
~k(l.O0) = .850; that is, [8(.00) + 5(.05) + 4(.10) + 5.00 + r,~ + r~o]/20 
---- 1.00 and [(5.00 - 1.00) + (r~o - 1 .00)] /20 = .850. '5 Solving, r,8 = .35 
and rosa = 14.00. 

The column of charges could then be produced from these values and is 
described in Exhibit J. 

We also sought a more or less limiting set of values. A Premium Group 
.99 was constructed by assuming 99 of 100 risks had a zero entry ratio 
which meant the one was at r = I00.00.  This simple column of charges is 
also described in Exhibit J. An expected loss of $3 was attached to this 
premium group because one average Workmen's Compensation loss is 
about $300. 

Now that the premium groups have been reformulated from the 1954 
premium group numbers to the new system, it becomes necessary to es- 
tablish the expected loss ranges for the new groups. The problem breaks 
down into roughly three areas. In the first, we have formula ( E l )  from 

~5 This assumes that r~ will lie beyond 1.00 and r~s will not lie beyond 1.00 which is 
borne out as being true by the subsequent solution. 
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Appendix E which associates the midpoint  of the premium group with the 
expected loss size by the formula 

E = 63200/P~* 

where E denotes the midpoint value. Let 's define g as the premium group 
number and g' as the number which divides two premium groups, i.e., 
g ' = g  q - .005  divides g from (g- l - .01) ,  thus establishing the lower limit 
o[ the expected loss range for g which will be called E',j. Hence, we can 
write : 

E'g = 63200/,~ S 

i t  was observed that, from Appendix E, 
^ 
o" o = 2.5g 

and it was inferred that we could validly write: 
^ 
,~,j. = 2.5g" 

By substitution, 
E~ = 1 0 1 1 2 / ( g  -~- .005) ~ 

This formula applied to Premium Groups .0l through .10. The result for 
Premium Group .11 (765,000) was modified on a judgment basis (to 
725,000 )in order to make the transition run smoothly from this segment 
to the next. 

The second area for establishing expected loss ranges was that in 
which Equation (D5)  in Appendix D could be helpful. Although the Type 
1I[ curves were not used to obtain the insurance charges, they were still 
the best guide to locating the expected loss ranges. A graph was drawn 
on semi-logarithmic paper of 1/4,(1.00) vs. Eg as calculated from: 

E,,j = 53400(pg + 1) 

These points appear as small circles on Exhibit K and can be seen to fall 
almost perfectly along a straight line. The line was drawn on the graph and 
its equation, using the two point form, was found to be 

log E~ = 3.5510 + .2730/g '  

where "log" designates the common logarithm. I t  was used over the range 
from Premium Group .  12 through .24. 

The final area o[ consideration is shown on the graph as lying below 
l/q~(1.O0) = 4.0. The values of E and rb(l.O0), as shown in Exhibit A, 
were used to plot the small crosses on Exhibit K. ~" It appeared to the 

am Several other possible plottings were also considered, bt,t this seemed the most 
satisfactory. 
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eye that the data fell into two sections where straight lines would fit 
the points rather well. a~ A formula was preferred over simply drawing a 
line and reading out the values, because (a) we wanted values to three sig- 
nificant places, and (b)  the line could best be drawn statistically. There- 
fore, Old Premium Groups 27 through 8 were used to determine a best 
fitting least squares line as 

log E~ = 2.6651 + .4955/g '  

which was used over the range from Premium Group .25 through .46. 

Similarly, Old Premium Groups 7 through 1 were used to determine 
a best fitting least squares line as 

log E~ = 1.6363 + .9747/g '  

which was used over the range from Premium Group .47 through .64. is 
Carrying out this entire set of evaluations for expected loss ranges results 
in Exhibit L. 

Very little space can be devoted to commenting on the gigantic task 
performed by the people who programmed the IBM 7080 in the offices 
of the Insurance Company of North America. They accomplished a quan- 
tity and quality of work which could not have been done by desk calcu- 
lator methods "in a hundred years." The reader undoubtedly recognizes 
the scope of the work involved in solving the least squares fit of a sixth 
degree equation, and we solved 150 of these problems in the course of 
this project. The calculation of one charge using Equation (3) takes 
about five minutes with a desk calculator, and we calculated about 50,000 
of them during this study. Joan Featherer did the majority of the pro- 
gramming using F O R T R A N  and programmed the final print-out of the 
table in such a well designed and executed manner that reviewing the 
results was made quite easy. The final running and testing of the table 
was done in a single program which accomplished a number of important 
steps. Using the polynomial formula, the computer calculated the in- 
surance charge. I£ the entry ratio was less than 1.00, it also computed the 
saving from Equation (C23) .  If  the saving was negative, zero was sub- 
stituted for the calculated value and the charge was set equal to one minus 
the entry ratio. The values were rounded to three decimal places and were 

1: A single concave parabola might also have fitted closely but was not tried. Looking 
back. this would have been better since we did run into a little "roughness" where 
the lines crossed. A single curve would have avoided this. 

as It was also extrapolated and used to show that E = $596, g' = .856 and g = .851. 
Therefore, Premium Group .85 applies to E = $596. 
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written out on tape. At the same time, the first and second differences 
down the column of charges were calculated so that we could readily ex- 
amine the underlying risk distribution. One of the critical tests was to 
make certain that the charges produced did not imply the existence of 
negative frequencies. For  example, the reason that Premium Group .64 
can only use the polynomial equation out to r-= 1.74 is that beyond that 
point the polynomial would imply that there was a negative number of 
cases over certain ranges. 

Exhibit M is an extract of the computer output showing the charges 
and the savings (which are marked with an asterisk on the tabulation). 
Exhibit N is an extract of the tabulation of the first and second differences 
running down the column. For ease of examination these were multiplied 
by 1000 in order to get them to be whole numbers. Finally, Exhibit O 
shows the results of the third major calculation that was made on this 
single pass of the data. In order to test the requirement that the charges 
at a common entry ratio should decrease as the expected loss increases, 
we calculated the first differences (again multiplied by 1000) between 
adjacent columns. A quick examination of this run showed that there 
were no negative figures and, in fact, the pattern seemed to be relatively 
smooth from one set of differences to the next. Similar calculations were 
made in the areas in which the polynomial did not apply, but were made 
using the desk calculators. 

Exhibit P is the statement in F O R T R A N  language of the heart of the 
computer calculation of the insurance charge in the areas where the poly- 
nomial is applicable. It is assumed that computations in a retrospective 
rating plan evaluation have reached the point where it is necessary to 
evaluate 4,(r). The formula of Exhibit P is one of the numerous possible 
ways of writing the statement in IBM 7080 F O R T R A N  language so as 
to reproduce the Table M charge. Finally, Exhibit Q is a ready refer- 
ence for the premium group numbers and the entry ratios over which 
each of the formulas applies. The possibility of computing Plan D rat- 
ings of retrospective risks through the use of computers now seems wholly 
feasible. 

In conclusion, it might be of interest to note the effect of this revision 
of the Table. One way to do so is to compare 4~(1.00) under the 1954 
Table and the 1965 Table. Exhibit R shows this comparison. It can be 
seen that the change is largest in the small premium sizes and decreases 
as the size of the risk increases to the point where it is a reduction at the 
highest sizes. A similar comparison can be made at ~k(l.60) by reference 
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to Exhibit D. A second means o[ comparison is shown in Exhibit S where 
we can visualize the underlying distributions. Notice the close agreement 
between the raw data and the 1965 Table M and the change in shape from 
the distribution underlying the :1954 Table M. 

Work on the 1965 Table proceeded with a sense of urgency because 
the 1954 Table was known to be deficient. We made a number of quick 
decisions and resisted revising certain o[ them because of the time ele- 
ment involved. Despite all this, it took three years of elapsed time to get 
the revision into effect. The best time to start the next revision of Table M 
is n o w .  

It  was evident as we worked on this assignment, that an improved 
theory of risk variation would have been of great benefit. The approach 
used was highly empirical, and we were extremely fortunate to find as 
many haystacks containing needles as we did. To avoid the difficulties and 
the pitfalls of empiricism, we should try to borrow from the mathemati- 
cal theory of risk, from Monte Carlo techniques and from operations 
research, especially in the area of anti-selection. Let's begin pushing out 
some frontiers today, so we'll be ready to solve tomorrow's problems. 

A C K N O W L E D G  EM ENTS 

I have only written about the phase o~ Table M in which 1 was prin- 
cipally interested and involved. There are many other facets to retro- 
spective rating that were reviewed and revised at the same time. Others 
are much better equipped than I to comment on these areas. 

There are many who have worked tirelessly on this overall project. 
I personally know ot~ the substantial contributions by: Roy H. Kallop, 
John R. Bevan, Harry T. Byrne, Robert Pollack, Robert A. Bailey, 
George D. Morison, Harry R. Richards, Stephen S. Makgill, James P. 
Jensen, John P. Welch, Burton Covitz, Fred M. Chorpita, Daniel J. 
Flaherty, Joseph F. Martorana, Mrs. Joan M. Featherer and John Craig. 



WORKM~N'S COMPENSATION INDIVIDUAL RISK EXPERIENCE EXHIBIT A 
UNLIMITED LOSS DATA 

Old 
Premium 
Group 
Number 

I 
2 
3 
4 
5 
6 
7 
8 
9 

I0 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2O 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Number 
of 

Premium Range Risks 

1678 - 1987 16,950 30,926,469 60.9~ 1,112 

E ~(1.00) Proportion 
Raw Date E~pected Charge at of  Risks Median 
Average Loss Actual/ Falling Value of 

Standard Loss Loss (Current Expected Below the Actual/ 
Premium Ratio per Risk Level) of 1.00 Mean Expected 

1,500 .6240 
1,324 1,790 .6005 
1,603 2,160 .5775 
1,933 2,610 .5592 
2,121 2,860 .5279 
2,621 3,540 .5154 
3,125 4,220 .4865 
3,823 5,160 .4758 
4,180 5,640 .4420 
4,591 6,200 .4320 
5,183 7,000 .4240 
5 , 7 2 7  7,730 .4019 
6,422 8,670 .4022 
6,898 9,310 .3781 
7,260 9,800 .3741 
7,987 I0,800 .3743 
7,964 10,800 .3461 
8,658 Ii,700 .3531 
9,491 12,800 .3314 

1988 - 2429 1 6 , 9 8 3  3 7 , 2 7 2 , 0 9 0  6 0 . 3  
2430 - 2871 1 2 , 0 8 9  3 1 , 8 9 3 , 8 9 0  60.8 
2872 - 3311 8 , 9 0 7  2 7 . 4 4 3 , 4 3 2  6 2 . 7  
3312 - 3974 9,808 35,556,533 58.5 
3975 - 4856 9,153 40,115,384 5 9 . 8  
4857 - 5739 6,372 33,614,135 59.2 
5740 l 6623 4,694 28,954,076 62.0 
6624 - 7506 3,674 25,897,532 59.3 
7507 - 8388 2 , 8 5 6  2 2 , 6 3 6 , 3 2 0  5 7 . 9  
8389 - 9271 2 , 3 7 6  2 0 , 9 4 0 , 0 1 9  5 8 . 8  
9272 - 10155 1,874 18,182,410 59.0 

10156 - 11038 1,664 17,619,552 60.6 
11039 - 11920 1,336 15,314,562 60.2 
11921 - 12804 1,245 15,376,031 58.8 
128D5 - 13687 1,040 13,771,549 60.3 
13688 - 14569 856 12,077,797 56.4 
14570 - 15454 798 11,980,889 57:7 
15455 - 16336 711 11,290,884 59.8 
16337 - 17219 658 11,042,869 60.8 10,207 13,800 .3594 
17220 - 19934 1,507 27,890,998 56.& 10,442 14,100 .3240 
19935 - 24736  1,842 40,981,259 57".2 12,735 17,200 .3113 
24737 - 29887 1,210 32,839,117 5 4 . 7  14,841 20,000 .2868 

899 29,240,852 56.7 18,458 24,900 .2788 
610 23,385,219 59.4 22,767 30,700 .2884 
492 21,821,261 61.3 27,182 36,700 .2755 
353 17,821,787 59.5 30,063 40,600 .2523 
334 1 9 , 0 9 6 , 5 8 3  55.3 3 1 , 6 1 9  4 2 , 7 0 0  .2482 
328 21,601,968 55.9 36,795 49,700 .2294 
319 25,640,792 59.4 47,716 64,400 .2340 
267 2 7 , 4 2 6 , 5 7 8  53.3 5 4 , 7 3 9  73,900 .1943 
178 24,179,267 60.7 82,440 Iii,000 .1842 
123 22,861,752 58.2 108,130 146,000 .1611 
75 20,381,237 5 7 . 4  155,931 211,000 .1655 
44 17,547,482 52.6 209,919 283,000 .1348 
21 20~656T415 52.6 517,503 699,000 .I198 

112,646 855,278,990 58.5 

29888  - 35429 
35430 - 41346  
41347  - 47340  
47341 - 53831 
53832 - 60821 
60822 - 72427 
72428 - 90603 
90604 - 117449 

117450 - 159395 
159396 - 226509 
226510 - 322986 
322987 - 608220 
608221 - 2307046 

79% .19 
78 .23 
77 .26 
76 .30 
74 .35 
73 .38 
72 .42 
71 .45 
70 .53 
70 .54 
69 .56 
65 .59 
67 .61 
65 .64 
66 .66 
66 .64 
63 .71 
64 .68 
63 .72 
67 .67 
64 .75 
65 .75 
63 .80 
60 .81 
64 .78 
64 .79 
62 .83 
59 .84 
60 .85 
60 .85 
59 .90 
62 .89  
57 . 9 6  

64 .91 
57 .92 
54 .99 

> 

V~ 
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EXNIBIT B 

COUNTRYWIDE WORKMEN'S COMPENSATION AVERAGE COST PER CASE 

ALL CASES~ INDEMNITY PLUS MEDICAL 

Policy Average Ratio to Cumulative 
Period Cost Previous Year Change 

1956-57 181.03 Base 1.000 

1957-58 197.77 1.092 1.092 

1958-59 206.46 1.044 1.140 

1959-60 223.00 1.080 1.231 

i960-61 230.14 1.032 1.270 

1961-62 242.40 1.053 1.337 
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TABULATION OF RAW DATA 

Old Premium Group 1 

R 

Standard Unllmlted Ratio No. of 
Premium Losses A/(.S96P) Risks Sum 1 Sum 2 

1950 206614 177 .78  l l 
1903 100439 88 .57  l 2 
1684 63829 63 .60  l 3 
1958 59617 51 .09  1 4 
1797 44947 41.97 1 5 
1820 43504 40.10 l 6 
1937 43849 38.00 l 7 
1868 41693 37.46 l 8 

: : : : : 

67236 42789 1 .07  37 3474 
43350 27296 1 .06  24 3498 
50055 31317 1.05 27 3525 
34125 21065 1.04 19 3544 
45683 27925 1.03 25 3569 
43608 26435 1.02 24 3593 
47706 28573 1.01 26 3619 
32649 19412 l .O0  18 3637 
54544 32111 .99 30 3667 
54854 31864 .98 30 3697 

! ! ! ! ! 
,1 : : : : 

265980 38016 .24 146 7769 
284133 38828 .23 155 7924 
326246 42676 ,22 179 8103 
328726 41082 .21 179 8282 
302686 36100 .20 166 8448 
331543 37399 .19 183 8631 
373757 40091 .18  205 8836 
386279 39082 .17 212 9048 
425014 40408 .16 233 9281 
388311 34605 .15 213 9494 

740516 30809 .07 405 12115 
845263 30105 .06 463 12578 
836277 24972 .05 460 13038 
887957 21086 .04 487 13525 

1061074 18927 .03 582 14107 
1054247 12388 .02 576 14683 
916101 5675 .Ol 500 15183 

3215866 340 .00 1767 16950 
30926469 18844603 16950 

EXHIBIT C 

r ~(r) 
Adlusted Ratio Chsrge 

• 00 173.58 .0000 
89 .2 [  86.48 ,0051 

139.15 62.10 .0080 
176.68  4 9 . 8 8  . 0 [02  
213 .16  4 0 . 9 8  .0123 
222.51 39.15 .0128 
235.11 37.10 .0135 
238.89 36.57 .0138 

[ 0 6 5 6 . 3 8  1 .04  .6138  
10691.12 1 .03  .6158  
10726 .10  1 .03  .6179 
[0761,35 1.02 .6199 
10796.79 1.01 .6219 
10832.48 1.00 .6240 
10868.4[ .99 .6260 
10904.60 .98 .628[ 
10940.97 .97 .6302 
10977.64 .96 .6323 

: : = 

14801 .98  .23 .8526 
14879.67  .22 .8571 
14958.91  .21 .8617 
15039.94 .21 .8663 
15122.'76 .20 .8711 
15207 ,24  .19 .8760 
15293.55 .18 .8809 
15381.91 .17 .8860 
15472.39  .16 .8912 
15565.20 .15 .8966 

164o;o7 o7 9i51 
16529.22  .06 .9521 
16655.00 .05 .9594 
16785.38 .04 .9669 
16920.63 .03 .9747 
17061,70  .02 .9828 
17208 .53  .01 .9913 
17360 .36  .00 1 ,0000  
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EXHIBIT E 

EXAMPLE OF TEST RUN FOR SELECTING EQUATION 

Old P=emkum Group I0 

Raw Smoothed 
r Data Da.tn 

.20 .827~I) .8249 

.40 .6873 .6901 

.60 .5836 .5877 

.80 .4976 .505[ 
1.00 .4320 .4377 
I•20 .3752 .3799 
1.40 .3302 ..3325 
1.60 .2898 .12924 
1.80 •2579 .2576 
2.00 .2297 •2293 
2.20 •2067 .2039 

2.40 .1848 .1823 
2.60 .1667 .1631 
2.80 .1504 .1470 
3.00 .1373 .1329 
3.20 .1247 .I197 
3.40 .1141 .1094 
3•60 .i041 .I034 
3.80 .0958 .O915 
4.00 .0882 .0837 

4.20 .0817 .0771 
4.40 .0764 .07|2 
4.60 .0707 •0660 
4.80 .0659 •0610 
5.00 .0612 •0566 

Fitted 
Value 

.8248 

.6908 

.5867 

.5042 

.4371 

.3812 

.3339 

.2934 

.2586 

.2285 
2028 

1808 
1621 
1463 
1328 
121I 
r iO9 
1016 

.0931 

.0850 

.0774 

.0704 

.0644 

.0600 

.0581. 

Equation (I) Fitted Equation ~2) 
% Error* Value 7. Error* 

-.2Z 
.8 

-.5 
=.3 
-.l 
.3 
.4 
.4 
.4 

=.3 
-.5 

-.8 
-.6 
-.5 
-.I 
1.2 
1.3 

-1.7 
1.7 
1.6 

.4 
-I.I 
-2.4 
-I .7 
2.7 

• 8247 -. 67. 
.6911 1.i 

.5873 -.2 
• 5045 -. 2 
.4368 - .2 
.3805 .i 
.3330 .I 
.2926 .I 
• 2582 .2 
.2288 -.2 
.2055 -.2 

1819 -.2 
1633 .I 
1471 .I 
1331 .2 
1208 .9 
I I00  .6 
I005  = 2 , 9  

.0919 .5 

.0843 .7 

.0774 .4 

.0713 ,1 

.0658 -.3 
• 0609 -. [ 
• 0567 . I 

* Percentage errors are calculated as the error in the insurance charge for 
values of r ~" 1.00, and as percentage errors in the saving for values of 
r ~ 1.00, where the saving equals the charge plus the entry ratio minus i.00. 
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EXHIBIT F 

FINAL CURVE FITTING RUN 

Example of Two premium Groups 

OLD PREMIUM GROUP I0 OLD PREMIUM GROH P It 
Raw Smoothed Fitted Equation {3) Raw Smoothed Fitted Equation (3) 
Dnt._~n Data Value ~ Error* Data Data Value ~ Error* 

.20 .8270 .8249 .8248 -.5~ .8207 .8224 .8223 -.6% 

.40  .6873  . 6 9 0 [  . 6 9 1 0  1 . 0  . 6 8 3 6  . 6836  . 6845  1 .1  

.60  . 5836  .5877  . 5 8 7 2  - . 3  .5810  . 5 7 7 9  " . 5772  - . 4  

.80 .4976  .5051 .5044  - . 2  . 4 9 4 t  .4921  . 4916  - . 2  
1 . 0 0  .4320  .4377  . 4 3 6 8  - . 2  . 4 2 4 0  . 4229  .4220  - . 2  
1.20 .3752 .3799 .3806 .2 .3655 .3637 .3643 .2 
1.40 .3302 .3325 .3331 .2 .3179 .3154 .3160 .2 
1 . 6 0  . 2898  .2924  .2927  . l  . 2763  .2747  . 2752  .2 
1 . 8 0  .2579  . 25 7 6  . 2 5 8 3  .3  . 2 4 1 9  .2401  . 2406  .2 
2 . 0 0  .2297  .2293  . 2 2 8 8  - . 2  .2134  . 2119  .2114  - . 3  
2.20 .2067 .2039 .2035 - .2  .1906 ~1870 .1865 - .3  
2.40 .1848 .1823 .1818 -.3 .1697 .1659 .1654 -.3 
2 . 6 0  . [ 6 6 7  . 1 6 3 i  .1631  - . 0  . 1 5 1 !  . 1476  . 1475  - . 1  
2,80 .1504 .1470 .1470 -.0 .1351 .1321 .1321 -.0 
3.00 .L373 . 1 3 2 9  .133l .I .1222 .1188 .I189 .I 
3.20 ,1247 .1197 .1208 ,9 .lll0 .1058 .1074 1.6 
3.40 .i141 .1094 .If01 .6 .1012 .0968 .0974 .7 
3.60 .1041 .I034 .1005 -2.8 .0923 .0918 .0887 -3.4 
3.80 .0958 .0915 .0920 .5 .0845 .0804 .0809 .6 
4 . 0 0  .0882  .0837  .0843  . 8  .0771  .0733  .0739  .8  
4 . 2 0  .0817  .0771  .0774  .4  . 0 7 0 5  . 0674  .0677  .5 
4 . 4 0  .0764  .0712  .0712  .1 .0647  .0621  .0622  .1 
4 . 6 0  .0707  . 06 6 0  . 0 6 5 7  - . 4  . 0 5 9 7  . 0575  .0573  - . 4  
4.80 .0659 .0610 .0609 -.2 .0556 .0532 .0530 -.3 
5.00 .0612 .0566 .0567 .2 .0517 .0493 .0494 .2 

COEFFICIENTS 

b 2 .3388717 .44044010 

b 3 -.16700810 -.22436769 

,b 4 .15762138 .20788815 

b 5 -,042426274 ".058737i27 

b 6 .0011206270 .0032567560 

b 7 . 0 0 1 1 6 4 6 5 6 3  .0011371418 

b 8 -.00012901262 -.00014028810. 

* PercentBge errors are calculated as the error in Lhe Insurance charge for values of 
r~__l.O0, and as percentage errors in the saving for values of r ~ 1.00, ~lere the savln 8 
equals the chargeplus tile entry ratio mlnus l.O0. 
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EXHIBIT G 

INTERPOLATION TO DETERMINE COEFFICIENTS 

FOR NEW PREMIUM CROUPS 

The ¢oeffielents for Premium Group .43 were found by interpolation 

between the values (shown on Exhibit F) for Old Premium Groups i0 and II. 

Harmonic interpolation was used as follows: 

Old Premium Old Premium New Premium 
Group I0 Group ii Group .43 

~(I.00) .4368310 .4220344 .430 
I/4(I.00)* 2.2892150 2.3694751 2.3255814 

Interpolating Proportion .5468932 .4531068 
b 2 .33887170 .44044010 .3848930 
b 3 -.16700810 -.22436769 -.1929981 
b 4 .15762138 .20788815 .1803976 
b 5 -.042426274 -.058737127 -.0498168 
b 6 .0011206270 .0032547560 .0020876 
b 7 .0011646563 .0011371418 .0011522 
b 8 -.00012901262 -.00014028810 -.0001341 

* Determined as 2.0 (i.e., I + r) plus the sum of the coefficients b 2 through 
b 8 for the old premium group columns. 



EXHIBIT H (Page i) ~,~ 
bJ 

Premium 
Group 

.64 

.63 

.62 

.61 

.60 

.59 

.58 

.57 

.56 

.55 

.54 

.53 
,52 
.51 
.50 

.49 

.48 

.47 

.46 

.45 

.44 

.43 

.42 

.4t 

.40 

.39 

.38 

.37 

.38 

.35 

MATRIX OF COEFFICIENTS 

Maximum 

b_22 b._~3 b4 b...~ 5 b._.66 b 7 b.~ 8 Usa b I e r 

-2.4031906 4.9946221 -5.0352823 2.6534276 -0.7476412 0.1066010 -0.0060366 1.74 
-2.2041460 4.5552874 -4.6030607 2.4345125 -0.6081637 0.0984249 -0.0055528 1.74 
-2.0171974 4.1473717 -4.1993122 2.2285352 -0.63192[5 0.0905791 -0.0051517 1.74 
-1.8310552 3.7423805 -3.7973659 2.0229685 -0.5756088 0.0827421 -0.0047170 1.74 
-1.6570528 3.3682250 -3.4231837 1.8300687 -0.5223754 0.0752858 -0.0043009 1.74 

-1.4832753 2.9961886 -3.0500584 1.6371411 -0.4689893 0.0677905 -0.0038819 3.78 
-1.3210878 2.6538260 -2.7035217 1.4562566 -0.4185056 O.0606505 -0.0034801 3.78 
-1.1594855 2.3148689 -2.3592562 1.2758234 -0.3679712 0.0534825 -0.0030759 3.78 
-1.0269758 2.0494542 -2.0828563 1.1267103 -0.3251918 0.0472951 -0.0027214 3.78 
-0.8896476 1.7743882 -1.7964056 0.9721749 -0.2808567 0.0408827 -0.0023540 3.78 

-0.7549972 1.5141474 -1.5311006 0.8317601 -O.2411180 0.0351902 -0.0020300 3.78 
-0.6159643 1.2463364 -1.2586406 0.6878316 -O.2004408 0.0293691 -0.0016989 5.00 
-0.&911550 1.O191766 -1.O283315 0.5666651 -0.1663803 0.0245276 -O.0014256 5.00 
-0.3651269 0.7926783 -0.7988756 0.4460618 -0.1325207 0.0197223 -0.0011549 5.00 
-0.2502708 0.5970000 -0.5988208 0.3401507 -0.1025966 0.0154505 -0.0009130 5.00 

-O.1339706 0.4013138 -0.3983194 0.2338214 -0.0725095 0.0111496 -0.0006690 5.00 
-0.0330425 0.2511240 -0.2463034 0.1543364 -0.0502972 0.0080085 -0.0004926 5.00 
0.0688215 0.1034968 -0.0973794 0.0767784 -0.0286993 0.0049637 -0.0003220 5.00 
0.1540083 0.0062860 -0.0037170 0.0308102 -0.0165737 0.0033337 -0.0002345 5.00 
0.2380330 -0.0828200 0.0811232 -0.0097579 -0.0061649 0.0019723 -0.0001634 5.00 

0.3140541 -0.1462885 0.1387~43 -0.0343862 -0.0006725 0.0013635 -0.0001375 5.00 
0.3848930 -0.1929981 0.1803976 -0.0498168 0,0020876 0.0011522 -0.0001341 5.00 
0.4520075 -0.2252639 0.2077841 -0.0572532 0.0025717 0.0012534 -0.0001473 5.00 
0.5105354 -0.2297982 0.2072574 -0.0497446 -0.0008845 0.0018417 -0.0001828 5.00 
0.5578036 -0.1952433 0.1636623 -0.0183729 -0.0108692 0.0032798 -0.0002603 5.00 

0.6000823 -0.1393633 0.0963798 0.0270763 -0.0250111 0.0053088 -0.0003703 5.00 
0.6373082 -0.0619243 0.0065091 0.0850057 -O.O~26207 0.0078055 -0.0005046 5.00 
0.6699527 0.0362174 -0.1052290 0.1558492 -0.0643880 0.0109835 -0.0006831 5.00 
0.6988077 0,1534788 -0.2401878 0.2446196 -0.0935920 0.0156192 -0.0009676 5.00 
0.7225221 0,2925464 -0.3982271 0.3492669 -0.1290635 0.0214321 -0.0013340 5.00 



EXHIBIT H (Page  2) 

MATRIX OF COEFFICIENTS 

Premium 
Group b.~ 2 b~ 3 b__44 b~ 5 b~6 b._~7 b8 

.34 0.7505061 0.4063878 -0.5060154 0.4200164 -0.1536101 0.0254783 -0.0015867 
• 33 0.7820579 0.5135850 -0.5980510 0.4804099 -0.1748942 0.0290010 -0.0018055 
.32 0.8143930 0.6003855 -0.6482440 0.5203436 -0. 1920786 0.0322248 -0.0020243 
.31 0.8512591 0.6585917 -0.6488186 0.5364166 -0.2044858 0.0350829 -0.0022395 
.30 0.8943599 0.6784657 -0.5853285 0.5210722 -0.2100882 0.0372850 -0.0024331 

.29 0.9448819 0.6556264 -0.4557299 0.4792926 -0.2129519 0.0398448 -0.0026880 

.28 1.0031130 0.5638149 -0.1995380 0.3610718 -0.1933591 0.0390678 -0.0027418 

.27 1.0682040 0.4044798 0.1691869 0.1904578 -0.1632730 0.0374271 -0.0027790 

.26 1.1457775 0.1507550 0.6772723 -0.0367783 -0. 1230709 0.0349965 -0.0027982 

.25 1.2431208 -0.2287912 1.3574460 -0.3263899 -0.0751633 0.0326514 -0.0028739 

.24 1.3523489 -0.6733113 2.0671535 -0.5402002 -0.0764166 0.0408023 -0.0037099 

.23 1.4805248 -1.2073324 2.8012469 -0.6334556 -0.1521826 0.0647098 -0.0056850 

.22 1.6498167 -1.9405544 3.6845402 -0.6430773 -0.3019227 0..1055812 -0.0089291 

.21 1.8352317 -2.7436078 4.6519573 -0.6536154 -0.4659240 0.1503452 -0.0124822 

Maximum 
Usable r 

5 . 0 0  
5 . 0 0  
5 .0 0  
5 . 0 0  
5 . 0 0  

5 . 0 0  
5 . 0 0  
5 . 0 0  
5 . 0 0  
5 .0 0  

5.00 
5.00 
5.00 
5.00 



EXHZBrr Z 

FORMULAS FOR CHARGES BEYOND THE 

RANGE WHERE EQUATION (3) APPLIES 

G e n e r a l  F o r m u l a :  ~ ( r )  = c - m r  

Applicable t o  Values 

of r in the range c [] PG. 

1.75 - 3.78 .7190 .44 

3 . 7 9  - 10 .59  .5297 .43 
1 .75  - 3 . 7 8  .7040 .42 
3.79 - 10.29 .5147 .41 

1.75 - 3.78 .6900 .40 

3.79 - i0.01 .5007 .39 

1.75  - 3 . 7 8  .6750 . 3 8  
3 . 7 9  - 9 .71  .4857 .37 
1 .75  - 3 . 7 8  .6600 .36 
3 . 7 9  - 9 .41 .4707 .35 
3 . 7 9  - 9 .12  .4562 .34 
3 . 7 9  - 8 .77  .4387 .33 
3 . 7 9  - 8 .46  .4232 .32 
3 . 7 9  - 8 .19  .4097 .31 
3 . 7 9  - 7 .95  .3977 .30 
3 . 7 9  - 7 .68  .3842 .29 
5 .01  - 7 .45  .3727 .28 
5 .01  - 7 .25  .3627 .27 
5 .01  - 7 .09  .3547 .26 
5.01 - 6.91 .3457 .25 

5.01 - 6.76 .3382 .24 

5.01 - 6.62 .3312 .23 

5.01 - 6.50 .3252 .22 

5.01 - 6.38 .3192 .21 

5.01 - 6.26 .3132 

Applicable to Values 

of r in the range 

5.01 - 6.15 

5.01 - 6.05 

5.01 - 5.96 

5.01 - 5.88 

5.01 - 5.79 

5.01 - 5 . 7 0  
5 . 0 1  - 5 . 6 5  
5.01 - 5.59 

5.01 - 5.54 

5.01 - 5.50 

5.01 - 5.47 

5.01 - 5.44 

5.01 - 5.41 

5 . 0 1  - 5 . 3 8  
5 . 0 1  - 5 . 3 5  
5 . 0 1  - 5 . 3 3  
5 . 0 1  - 5 . 3 0  
5 . 0 1  - 5 . 2 7  
5 . 0 1  - 5 . 2 5  
5 . 0 1  - 5 . 2 1  
5.01 - 5.19 

5 . 0 1  - 5 . 1 5  
5.01 - 5.13 

5.01 - 5.11 

C 

.3077 

.3027 

.2982 

.2942 

.2897 

.2862 

.2827 

.2797 

.2772 

.2752 

.2737 

.2722 

.2707 

.2692 

.2677 

.2667 

. 2 6 5 2  

. 2 6 3 7  
. 2 6 2 7  
. 2 6 0 7  
. 2 5 9 7  
.2577 
.2567 
.2557 

[ ]  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  
, 0 5  
. 0 5  
. 0 5  



EXHIBIT J 

TABLE OF CHARGES AND SAVINGS - TABLE M 

Two Special Premium Groups 

r 
w 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

For .I0 ~ r ~ .35 

For .36 ~r ~ 5.00 

Premium Group .85 
Expected Losses $596 

Insurance Charges 

• 994 

.988 

.982 

•976 

.970 

.967 

.963 
• 960 

.956 

~(r) = .9675 - .15r 

(r) = .9500 - .10r 

Premium Group .99 

Expected Losses $3 

Insurance Char~es 

For r-- ~- I00.00, 
~(r) = 1.000 - .01r 
(Retain all decimal 

places) 

For 5.01 ~- r-- ~ 14.00 ~(r) = .7000 - .05r ~ 
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TABLE M 27 

EXHIBIT L 

EXPECTED LOSS RANGES 

Premium 
Group 

.64 

.63 

.62 

.61 

.60 

.59 

.58 

.57 

.56 

.55 

.54 

.53 

.52 

.51 

.50 

.49 

.48 

.47 

.46 

.45 

.44 

.43 

.42 

.41 

.40 

.39 

.38 

.37 

.36 

.35 

.34 

.33 

Range 

$1,400 - $1,479 
1,480 - 1,569 
1,570 - 1,659 
1,660 - 1,769 

1,770 - 1,879 
1,880 - 2,009 
2,010 - 2,149 
2,150 - 2,299 

2,300 - 2,469 
2,470 - 2,659 
2,660 - 2,869 

2,870 - 3,109 

3,110 - 3,379 
3,380 - 3,689 
3,690 - 4,029 
4,030 - 4,429 

4,430 - 4,879 
4,880 - 5,379 
5,380 - 5,679 
5,680 - 6,009 

6,010 - 6,369 
6,370 - 6,779 
6,780 - 73229 
7,230 - 7,739 

7,740 - 8,309 
8,310 - 8,959 
8,960 - 9,689 
9,690 - 10,499 

10,500 - 11,499 
11,500 - 12,599 
12,600 - 13,899 
13,900 - 15,499 

Premium 
Group 

.32 

.31 

.30 

.29 

.28 

.27 

.26 

.25 

.24 

.23 

.22 

.21 

.20 

.19 

.18 

.17 

.16 

.15 

.14 

.13 

.12 

.Ii 

.I0 

.09 

.08 

.07 

.06 

.05 

.04 

.03 

.02 

.01 

Range 

$15,500 - $17,299 
17,300 - 19,499 
19,500 - 22,099 
22,100 - 25,299 

25,300 - 29,299 
29,300 - 34,299 
34,300 - 40,599 
40,600 - 46,299 

46,300 - 51,599 
51,600 - 58,099 
58,100 - 66,199 
66,200 - 76,299 

76,300 - 89,299 
89,300 - 105,999 

106,000 - 128,999 
129,000 - 160,999 

161,000 - 204,999 

205,000 - 270,999 
271,000 - 373,999 
374,000 - 542,999 

543,000 - 724,999 
725,000 - 916,999 
917,000 - 1,119,999 

1,120,000 - 1,399,999 

1,400,000 - 1,799,999 
1,800,000 - 2,389,999 
2,390,000 - 3,339,999 
3,340,000 - 4,989,999 

4~990,000 - 8,249,999 
8,250,000 - 16,199,999 

16,200,000 - 44,899,999 
44,900,000 & Over 



E X H I B I T  M 

E N T R Y  
RATIO 

0 . 0 1  

RETROSPECT|VE PLAN 0 - TABLE OF GHARGE$ AND SAVINGS - TABLE H 
PREMIUM GROUP 

64 63 62 6 L  60  59 58 57 56 55 56 
0 . 9 9 0  0 . 9 9 0  0 . 9 9 0  0 . 9 9 0  0 . 9 9 0  0 . 9 9 0  0 . 9 9 0  0 . 9 9 0  0 . 9 9 0  0 . 9 9 0  - 0 . 9 9 0  
0 . 0 0 0 o  0 . 0 0 0 "  O.O00S 0 . 0 0 0 8  0 . 0 0 0 ,  0 . 0 0 0 ,  0 . 0 0 0 ,  0 . 0 0 0 .  0 . 0 0 0 ,  0 . 0 0 0 .  0 . 0 0 0 ,  

0 , 0 2  0 . 9 8 L  0 . 9 0 1  0 . 9 8 1  0 . 9 8 1  0 . 9 8 L  0 . 9 8 1  0 . 9 8 L  0 . 9 8 L  0 . 9 8 1  0 . 9 8 1  0 . 9 8 L  
0 . 0 0 1 "  O.OOL* 0 o 0 0 1 "  0 o 0 0 1 "  0 . 0 0 1 ,  O.OOl*  0 . 0 0 1 ,  0 . 0 0 1 ,  0 . 0 0 1 "  0 . 0 0 1 "  O.OOL* 

0 . 0 3  0 . 9 ? 3  0 . 9 ? 3  0 . 9 7 2  0 . 9 7 2  0 . 9 7 2  0 . 9 1 2  0 . 9 7 2  0 . 9 7 2  0 . 9 7 2  0 . 9 7 2  0 . 9 7 1  
0 . 0 0 3 *  O.OOJ* O.OOZ* 0 . 0 0 2 ,  0 . 0 0 2 *  0 . 0 0 2 .  0 . 0 0 2 ,  0 . 0 0 2 *  0 . 0 0 2 *  0 . 0 0 2 .  0 . 0 0 1 ,  

O.04p 0 . 9 6 ~  0 . 9 6 ~  0 . 9 6 ~  0 . 9 6 ~  0 . 9 6 6  0 . 9 6 6  0 , 9 6 3  0 . 9 6 3  0 . 9 6 3  0 °963  0 . 9 6 3  
0 . 0 0 5 *  0 . 0 0 5 ~  0 . 0 0 6 *  0 . 0 0 6 *  0 . 0 0 ~ 4  0 . 0 0 6 *  0 . 0 0 3 *  0 . 0 0 3 *  0 . 0 0 3 *  0 . 0 0 3 *  0 . 0 0 3 *  

O.Ob 0 . 9 5 1  0 . 9 5 7  0 . 9 5 1  0 . 9 5 0  0 . 9 5 6  0 . 9 5 5  0 . 9 5 5  0 . 9 5 5  0 . 9 5 6  0 . 9 5 6  0 . 9 5 6  
O.O0?e 0 . 0 0 7 .  0 . 0 0 7 *  0 .000~  0 . 0 0 6 *  0 . 0 0 5 *  0 . 0 0 5 *  0 . 0 0 5 *  0 . 0 0 6 *  0 . 0 0 6 *  0 . 0 0 6 *  

0 . 0 o  0 . 9 5 0  0 , 9 5 0  0 . 9 ~ 9  0 . 9 ~ 9  0 . 9 6 8  0 .9~8"  0 . 9 6 7  0 . 9 6 7  0 . 9 ~ 6  0 . 9 6 6  0 . 9 6 6  
O.OLO* O.OLO* 0 . 0 0 9 *  0 . 0 0 9 *  0 . 0 0 8 0  0 . 0 0 8 "  O . O O l t  O.O0?e 0 . 0 0 6 *  0 . 0 0 6 *  0 . 0 0 6 *  > 

O.OT U .9~*  0 . 9 6 3  0 . 9 6 2  0 . 9 ~ 1  0 .96&  0 . 9 6 0  0 . 9 6 0  0 . ~ 3 9  0 . 9 3 8  0 . 9 3 8  0 . 9 3 7  
0 . 0 1 6 "  O.OL3*  O . O l Z *  O.O~Le O.OLL* O.OLO* O.OLO* 0 . 0 0 9 *  0 . 0 0 8 *  0 . 0 0 8 *  0 . 0 0 7 "  

0 . 0 8  0 , 9 ~ ?  0 . 9 3 h  0 . 9 3 5  0 . 9 3 5  0 . 9 3 ~  0 , 9 3 3  0 . 9 3 2  0 . 9 3 1  0 . 9 3 1  0 . 9 3 0  0 . 9 2 9  
O.OL?* O.OLo~ 0 . 0 1 5 *  0 . 0 1 5 "  0 . 0 1 ~ *  O.OL3~ 0 . 0 1 2 "  0 . 0 1 1 "  O . O L l *  0 . 0 1 0 ,  0 . 0 0 9 "  

0 . 0 9  0 , 9 3 1  0 . 9 3 0  0 . 9 2 9  0 . 9 2 8  0 , 9 2 7  0 . 9 2 6  0 . 9 2 5  0 . 9 2 6  0 . 9 2 3  0 . 9 2 3  0 , 9 2 2  
0 . 0 2 1 ,  0 . 0 2 0 .  O.OAge O.OLS~ O.OL?~ O.OL6* 0 . 0 1 5 ,  0 . 0 1 ~ *  0 . 0 1 3 ,  0 . 0 1 3 .  0 . 0 1 2 ,  

O.LO 0 . 9 2 6  0 . 9 2 6  0 . 9 2 3  0 , 9 2 2  0 . 9 2 0  0 . 9 1 9  0 . 9 1 8  0 . g L ?  0 . 9 L 6  0 . 9 1 5  0 . 9 1 6  
0 . 0 2 6 *  0 . 0 2 6 *  0 . 0 2 3 8  0 . 0 2 2 *  0 . 0 2 0 ,  O.OLg* O.OLB* 0 . 0 1 7 .  0 . 0 L 6 ,  0 . 0 1 5 .  0 . 0 1 ¢ *  

0 . 1 L  0 . 9 2 0  0 .  gAB 0 . 9 ~ 7  0~915 0 . 9 ~ 6  0 , 9 1 3  0 . g L L  0 . 9 L 0  0 . 9 0 9  0 . 9 0 8  0 . 9 0 7  
0 . 0 3 0 "  0 . 0 2 8 "  0 . 0 2 ? *  0 . 0 2 5 *  0 . 0 2 6 *  0 . 0 2 3 *  OoOZL~ 0 . 0 2 0 *  0 . 0 1 9 "  0 . 0 1 8 "  O.OL7* 

0 . 1 2  0 . 9 / 5  0 . 9 1 3  0 . 9 1 ~  0 . 9 1 0  0 . 9 0 8  0 . 9 0 6  0 . 9 0 5  0 . 9 0 3  0 . 9 0 2  0 . 9 0 1  0 . 9 0 0  
0 . 0 3 5 *  0 . 0 3 3 *  0 . 0 3 1 ,  0 . 0 3 0 *  0 . 0 2 8 *  0 . 0 2 6 ~  0 . 0 2 5 8  O.OZJ* 0 . 0 2 2 *  O.OZL* 0 . 0 2 0 *  

0 . 1 3  0 . g L o  0 .90B  0 . 9 0 6  0 . 9 0 6  0 . 9 0 2  0 . 9 0 0  0 . 8 9 9  0 . 8 9 7  0 . 8 9 6  0 . 8 9 6  0 . 8 9 3  
0 . 0 6 0 *  0 . 0 3 8 *  0 . 0 3 6 *  0 . 0 3 6 *  0 . 0 3 2 e  0 . 0 3 0 ~  0 . 0 2 9 e  0 . 0 2 7 *  0 . 0 2 6 *  0 . 0 2 6 *  0 . 0 2 3 *  

0 , ~  0 . 9 0 5  0 . 9 0 3  0 . 9 0 1  0 . 8 9 8  0 . 8 9 6  0 . 8 9 6  0 . 8 9 3  0 . 8 9 1  0 . 8 8 9  0 . 8 8 ?  0 . 8 8 6  
0 . 0 6 5 *  0 . 0 6 3 *  O.O~L* 0 . 0 3 8 *  0 . 0 3 6 o  0 . 0 3 6 ~  0 . 0 3 ~ e  0 . 0 3 1 ~  0 ; 0 2 9 *  O.OZ?* 0 . 0 2 6 ~  

0 . 1 5  0 .90L  0 . 8 9 8  0 . 8 9 6  0 . 8 9 3  0 . 8 9 1  0 . 8 8 9  0 . 8 8 7  0 . 8 8 6  0 . 8 8 3  0 . 8 8 1  0 . 8 7 9  
O .05L*  0 . 0 6 8 "  0 . 0 ~ 6 "  0 . 0 4 3 *  O . 0 4 L *  0 . 0 ~ 9 ~  0 . 0 3 7 *  0 . 0 3 6 ~  0 . 0 3 3 *  0 . 0 3 1 "  0 . 0 2 9 *  

0 . £ 6  0 . 8 9 6  0 . 8 9 3  0 . 8 9 1  0 . 8 8 8  0 . 0 ~ 5  0 . 8 8 3  0 . 8 8 L  0 . 8 7 8  0 . 8 7 7  0 . 8 7 5  0 . 8 ? 3  



E X H I B I T . N  

TABLE H - CUHULAT|VE DISTRIBUTION AN0 UNOERLYING FREQUENCY DISTRIBUTION 
E~rAY bk  b3 b2 bL 60 5g 58 
g A I I U  UL OZ 01 U2 UI  02 UI  02 OL 02 U[  D2 DI OZ 

U.OL 9 ,  g .  9 .  9 .  9o g .  9o 
O.O~ ~ ,  1 .  8 .  1 .  go O.  9 .  O. 9 .  O. 9 .  O. g .  O.  
0 . 0 3  8 .  O, 8 .  O° 8°  1 ,  8 .  1°  8°  t ,  ~o 1 .  g°  Oo 
0o0~  8 ,  O° B .  Oo 7 .  1 ,  8 ,  O.  8 .  O° 9 °  - 1 .  8 .  1o 
0 . 0 5  7 ,  1 .  7 ,  1 .  8 .  - 1 o  1 .  1 .  8 .  0°  7° Zo 8 .  O,  
0.OO eo 1 .  7 .  O .  7 .  L .  8 .  - t .  1 .  1 .  8 .  - k .  7 .  L .  
0 . 0 1  7 .  - 1 .  7 .  O. l .  O,  6 ,  ~ .  7 .  O. 7 .  1 .  8 ,  - 1 .  
0 . 0 ~  6°  L ,  b ,  t .  ~ .  t .  7 .  - 1 .  7 .  O, 7 .  O.  T .  1 -  
0 . 0 9  5 .  1 .  b°  O .  6 .  O.  6 .  1o 7 .  O. l .  O. 7 .  O. 
0 . 1 0  6 .  - 1 .  b .  O .  O, O.  1 ,  - 1 .  6 .  ~ .  b .  1 .  T .  O. 
O . t l  ~° 1,  5 .  1 .  b .  O.  5 ,  2 .  6 .  O,  7 .  - 1 .  6 .  1 ,  
0 . t ~  5 .  O. 5 .  O.  5 .  1 .  e .  - 1 .  6 .  0 .  o .  t .  6 .  O.  
0 . t 3  ~*  O, 5 .  O.  ~* O* 6 .  O= 6 ,  O. 6 °  O. b .  Oo 
0 . 1 ~  * .  1 .  5 .  O, 5 ,  O° 5 .  1 .  ~o 1 .  5 .  1 .  ~ .  O .  
O . t 5  5 .  - 1 .  ~ .  O. 5 .  O.  b .  O. b .  - 1 .  6 .  - t .  6 .  O. 
O.Le  ~ .  1 .  ~ .  1 .  ~ .  O.  5 .  O. ~ .  1 ,  5 .  1 .  b ,  O.  
O.L1  ~ .  O. ~ .  - I .  5 ,  O, 5 .  O. 5 .  O, o .  - t .  6 ,  O.  
O , t e  ~°  O, ~ ,  I o  ~ .  L° 5 .  Oo ~° O. 5o 1 .  5 .  I .  
O .L9  ~ .  O.  4 .  O .  ~ .  - 1 .  ~ .  1° ~ .  O. 5 .  O. 5 .  O. 
0 . 2 0  ~ .  O, ~ .  Oo ~ .  1o 5 .  - t .  ~ .  O. ~ .  O. 5 .  Oo 
O . Z I  ~o O. ~ .  O.  ~ .  O.  ~o 1 .  6o 1.  5 .  O. e .  - I .  
0 , ~  3°  L ,  ~ .  O. 6 ,  O° 5 ,  - L o  ~ .  - 1 .  5 .  O. ~ .  L .  
O.Z3 ~ .  - I .  ~ .  O.  ~ .  O. ~ ,  1 .  4 .  1 .  5 .  O. 5 .  O.  
O.Z~ 3 .  1 ,  ~ .  O.  * .  O.  ~ .  O. 5 .  - 1 .  ~ .  1o 6 .  1 .  
O.Z~ ~ .  - t .  ~ .  .1. ~ .  O,  ~ .  O, ~ .  ~ .  5 .  - t .  §° - 1 .  
0 , ~ o  ~o 1 .  ~o - 1 ,  ~ .  O. ~°  - 1 .  ~ .  O. ~ .  L.  5 .  O. 
0 . ~ 1  ~o - 1 .  ~ .  O.  ~ ,  O.  ~ .  L .  5 .  - 1 ,  ~ .  - 1 .  5 .  O. 
O.Ze 3 .  1.  3 .  1 .  ~ .  O. ~°  O. ~ .  L .  ~ .  1 .  ~ .  1 .  
O.Zg  3 .  O. ~ .  - 1 .  ~ .  O.  ~ .  O, ~ .  O. ~ .  - 1 .  ~ .  - l .  
O.~O 3 .  O. 3 .  1°  3 .  1 .  ~ ,  1 .  ~ .  O. ~ .  1 .  6 .  1o 
O . ~ i  ~ .  - 1 .  ~ .  - l o  ~ .  - 1 .  ~ .  - l .  ~ .  O. 6 .  O. 5 .  - i .  

57 
01  OZ 
g ,  
9 .  O, 
go Oo 
8 ,  1 .  
• 8 ,  O.  
8 ,  0 , .  
B.  O. 
7 ,  L ,  
7 ,  O . .  
7o O. 
7 .  O. 
be 1 .  
6 .  Oo 
7 .  - 1 o  
o .  L ,  
5 .  1 .  
6 .  - 1 .  
bo Oo 

~)o - 1 .  

5o 0 ,  
6 .  - 1 o  
~ .  1.  
5 .  O. 
4 .  L° 
~o - t o  
.5o O. 
5 .  Oo 

5 .  - 1 ,  



ENIRY 
KAIIO 

0 . 0 L  
0 , 0 2  
0 . 0 3  
0o0~  
0 . 0 ~  
0 . 0 b  
0 . 0 7  
0 . 0 8  
O.Oq 
O , | G  
0 , 1 1  
0 . 1 2  
0 . 1 3  
0 , 1 4  
0 , 1 5  
O , L 6  
0 . 1 7  
O . L 8  
0.19 
0 . 2 0  
O . Z I  
0 . 2 ~  
0 . ~  
0 . 2 ~  
0 , 2 5  
0 . 2 0  
O.Z7  
0 . 2 ~  
0 . 2 9  
0 . 3 0  
0 . 3 i  

TABLE.M 

b6 63 02 b l  DO 
0 .  0 .  O.  0 .  O. 
O. O. O. O. O. 
O. 1 ,  O. O. O. 
O. I .  0. O. O. 
O. O. I .  O. I ,  
O. I .  O. I .  0 .  
1, .1, I ,  O. 1 ,  
1 ,  1 ,  O, 1,  I ,  
1 ,  i ,  1 ,  1 ,  1 .  
2 .  I ,  1 ,  ~ .  1,  
~ .  1 ,  2 .  I .  1 ,  
2 .  2 ,  1 ,  2 .  2 .  
2 ,  ~ ,  2 .  2 ,  2 ,  
~ ,  2 ,  3 .  2 ,  2 ,  
~ ,  ~ ,  ~ ,  2 ,  2 ,  
3 .  2 .  3 .  3 .  2 .  
J° 3 .  ~ ,  ~ ,  2 ,  
4 .  3 .  3 .  3 .  3." 
6 .  3 .  ~ .  3 ,  3 ,  
~ ,  4 .  3 .  4 .  3 .  
~ .  4 .  4 .  ~ .  3 .  

5 .  ~ ,  5 .  6 .  4 .  
5 .  4 .  b .  ~ .  ~0 
~° ~ .  5 .  5 .  4 .  
5.  5 .  5 .  ~ .  ~ .  
b ,  5 .  b .  6 ,  5 .  
o .  5 .  O. ~ .  ~ .  
6. O. 6 .  ~ .  5 .  
7 .  O. 6 .  5 .  b .  
7 .  b .  O.  b .  60 

CROSS COLUMN FIKST DIFFERENCES 
PREMIUR GROUP 

59 58 5? 56 55 54 
O. O. O° O. O, O. 
O. O. O. O. O. 0 .  
0 .  O.  O. O, L .  0 .  
I .  O. O. 0. O. I .  
O. O. I .  O. O. O. 
I .  O. i .  O, 0 .  I .  
O. 1 ,  I .  O. 1 ,  O. 
I .  I .  0 .  | .  I ,  O. 
I .  I .  I .  O. I .  I .  
1 .  1 ,  1 ,  1 .  1 ,  1 ,  
Z .  I .  I .  I .  I .  I .  
I ,  2 ,  I ,  1 .  1 ,  2 ,  
L-  2 .  1,  ~ .  1,  2 ,  
L -  ~ .  2 .  2 .  1 ,  2 .  
2 ,  3 .  1,  2 ,  2 ,  2 ,  
2 ,  J ,  i ,  2 ,  2 ,  2 ,  
3 .  2 .  ~ .  2 .  2 ,  2 ,  
3 ,  Z ,  2 ,  3 .  2 ,  2 ,  
3 ,  3 .  2 ,  J .  2 ,  3 .  
3 .  3 .  3 ,  3 .  ~ .  3 ,  
3 .  ~o 3 .  Z .  3 .  3 .  
4 .  3 ,  3 .  3 .  3 .  3 ,  

4 ,  4 .  3 ,  3 .  ~ .  3 .  

4o 5 .  3 .  4 .  ~ .  3 .  

S .  4 .  6 .  ~ .  ~ .  50 
5 -  ~ .  ~ -  4 .  5 .  6 .  
5 .  5 .  4 .  4 .  5 .  ~ .  
5 .  5 .  5 .  4 .  5 .  b .  

E X H I B I T  0 

53 52 51 50 
O. Oo O.  O. 
O. O. 1 .  O. 
Oo Oo Oo O. 
O. O, O.  O. 
1.  O. O.  O. 
O. 1.  0 .  O. 
1,  O, 1 .  O. 
1, O. 1 .  1 ,  
1 ,  I ,  O, 1 ,  
1 ,  O, 1 ,  1 ,  
1 ,  i ,  1 ,  1 .  
1.  L.  L .  L.  
1, 1 ,  2 ,  1 .  
1,  Z.  1 ,  2 ,  
I ,  2 ,  1 ,  2 ,  
Z ,  2 ,  2 .  I .  
2 ,  2 ,  2 ,  2 ,  
3 ,  2 ,  2 ,  2 ,  
2 .  2 ,  3 ,  2 ,  
3 ,  2 ,  2 .  ~ ,  
3 .  3 .  2 .  ~ .  
3 ,  3 ,  3 ,  2 ,  
3 ,  3 ,  3 ,  3 ,  
3 .  3 .  3 .  3 .  
3.  3 .  ~ .  3 .  

~ .  ~o ~0  3.  

;> 

r~ 
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EXHIBIT Q 

ARE~ OF FORMULA AI'PLICATION 

Equation (3) = 11(I+ r + b2r2 + b3r3 + b4r4 + bsr5 + b6 r6 + b7r7 + b8r8 ) 

Equation (4) - c - mr 

Premium Group Numberz .64-.60 .59-.5& .53-.21 .20-.12 . I I - . 01  
Expected Loss Range(~); 11400-1,879 lr880-2,B69 2,870-76j299 76r300-72&t999 725a000 and Over 

(3) A linear No formula 
Interpolation but the 
between charges and 
the charges savings are 

(4) at  Premlum syrunotricst 
i Croups .21 about 

and .11 r - 1.00. 
using the 

(4) premium 
group 
number 
as the 
argument. 

C r i t i c s l  Entry Rat ios  

.o0 

1.74 
1.75 

3.78 
3.79 

5.00 
5.01 

c o  

(3) (3) 

(4) 

I (4) 
t 

~ i n d l c a t e a  tha t  the formula works properly out to some l i m i t i n g  value and beyond th i s  the 
charge i s  z e r o ,  

Equation (3) constants are found in Exhibit H, 

Equation (4) constants are found in Exhibit I. 
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EXHIBt 'T  S 
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APPENDIX A 

The formula for the variance of the expected losses can be written'.°: 

% / =  E°-(1 q- V ) ' ) /m  I ... . . . . . . . . .  (A1)  

where V~ is the coefficient of variation of the underlying claim distribu- 
tion and mr is the mean claim frequency. In terms of the coefficient of 
variation of the expected losses we'd write: 

~7 = ( i  q- V~) /rn  r . . . . . . . . . . .  (A2)  

Now, if between year 0 and year 5, we can assume the coefficient of varia- 
tion of the claims remains constant then 

~ , j  _ mr5 .. . . . . . . . .  (A3)  
taro 

~.0. ----_ mr5 V.,.:o . . . . . . . . . .  (A4)  
nl[o 

By general reasoning, we can equate V~.~ ~ to V~.J only if mt~ equals into; 
but if the average cost per claim increases by a factor of 1.35,  we can 
equate ml~ to m/0 only if E~ : 1.35  Eo. This straightforward logic com- 
pletes the argument. 

It  is interesting to note that if the average cost per claim is brought 
about by an increase primarily in the higher cost claims (more long term 
medical, longer life expectancy for injured workers, etc.), a factor larger 
than 1.35 would be merited due to the increased coefficient of variation 
of the claims. 

APPENDIX B 

It is almost obvious that if we change the index from R to r in the 
manner described, the insurance charge, 4~(r), is the same as the previ- 
ously calculated ep(R). By definition we have for some specific R:  

4gR)  = (Sum 2 at R ) / ( S u m  2 at 0) 

= oR,  - R /¢5 
i=to i=ta 

where R~ is the value of the ratio starting with the highest value ( R J  
going down to the case which has a value equal to R ( R , ) ,  and in the 

J.~ Bailey, R. A. and Simon, L. J., "Two Studies in AutomobiJe Insurance Ratemak- 
ing PCAS XLVII ,  p. 18, equation (14) with slight changes in notation to fit our 
present definitions. 
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denominator continuing to the smallest value (Rx).  It is apparent from 
the above equation that if each of the values of R is multiplied by some 
constant, the value of ~ remains unchanged except that it will now be 
shown as 4,(kR), that is, 4,(r). 

Care must be exercised in interpolating when the value of r that is being 
sought is not found in the adjusted ratio column. In Premium Group 28 
we were faced with the problem of obtaining the insurance charge for an 
entry ratio of .20 when the tab run showed the following information: 

Number 
R r cp o] Risks Sum I Sum 2 

.20 .21 .7876 3 324 245.06 

.18 .19 .8084 1 325 251.54 

TO obtain r, we had to multiply R by 1.07347 and Sum 2 at entry of 0 was 
311.14.  We now observe that if we were seeking a value for r = .20 this 
would be equivalent to iooking for a value of R : .18631 (that is, 
.20 /1 .07347) .  Between R : .20 and R = .18631 there would not be any 
risks and the value of Sum 1 would still be 324. The number of points of 
excess over .18631 would increase by 324 X ( .01369) since there would 
be 324 risks which would each contribute this amount in addition to what 
had already been accumulated as excess points beyond the value of 
R = . 2 0 .  Hence, Sum 2 at R = .18631 would be 249.50.  Thus, 4, : 
249 .50 /311 .14  = .8019. Another way to obtain this result a little more 
quickly is to do a straight linear interpolation on 4, using R as the scale. 
In this case we would have: 

( . 00631 / .02000)  X ( .8084 -- .7876) = .0066 

Therefore, the value of 4' would be . 8 0 8 4 -  .0066 = .8018. Except for 
the fact that the values of 4, are initially rounded off to four decimal places, 
these two methods produce the same result. 

APPENDIX C 

Mathematical Testing of Table M Functions 

A set of working definitions was established first. Let r be defined as 
the ratio of actual losses (a random variable) to expected losses for a 
given risk. We will deal with samples of risks which have the same ex- 
pected losses (or nearly so).  In general 0 < r < ,,,, where o, is the maxi- 
mum value that can be assumed and theoretically approaches infinity. 
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Define l ( r )  as the density function as pictured in Sketch 1. Notice that 
f (O) is not  necessarily zero since in practice, many risks have no losses. 

However,  we are certain t h a t  [(od = 0 ............ ( C I )  

and that [(r)  > 0 for 0 _< r _< ,o . . . . . . . . . . . . .  (C2)  

f; Further, since the area under the curve must equal ] ,  / ( r ) d r  = 1. 

............ (C3)  

As discussed in the main text, distributions underlying Table  M must have 

f; a mean of 1, hence, r ] ( r )dr  = 1 . . . . . . . . . . . . .  (C4)  

The distribution function, as shown in Sketch 2, will be given by 

L 
r 

F(r )  = r / ( r ) d r  

It  follows that F(O) = 0 

and that F(r )  >_ 0 for 0 < r < .... 

Statement (C3)  may also be restated as F(o,) = 1. 

1 

f(r) ~ F(r) 

. . . . . . . . . . . .  (c5) 

............ (C6)  

............ (C7)  

. . . . . . . . . . . .  (c8) 

0 r 0 r 

Sketch I Sketch 2 

Define a special ftmction, Sketch 3, which we will find very useful: 

G ( r )  = F( r )  - 1 . . . . . . . . . . . .  (C9)  

Hence, G(O)  = - - 1  . . . . . . . . . . .  (C10)  

and G(o,) = 0 . . . . . . . . . . .  (C 1 ! ) 

Let the Table M function be called 4(r ) .  See Sketch 4. The basic defini- 
tion of the Table M function (variously called "the charge," "the column 
of charges" and "the excess pure premium rat io")  is: 

f; /f ¢p(ro) = (r  - -  ro ) f ( r )dr  r l ( r ) d r  . . . . . . . . . . .  (C12)  
o 
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cCr) 

°1 

S k e t c h  3 

~ ( r )  

S k e t c h  4 

which will ordinarily be denoted q,(r) for simplicity of notation. Note that 
by (C4) ,  the denominator  in (C12)  equals unity. ''° 

It can be shown through straightforward proofs ~-1 starting with (C12)  that 
t" ° 

~ b ( r o ) = l - - r o +  [ - /  , ( r ) d r d r  . . . . . . . . . .  (C13)  
*l d 

0 

fo" = 1 - ro + F ( r ) d r  . . . . . . . .  (C14)  

f[o = 1 + G ( r ) d r  . . . . . . . . . . .  (C15)  

4,(0) = 1 ........... (C16)  

4(,o) = 0 ........... (C17)  

¢k'(ro) = G ( r o )  . . . . . . . . . . . .  (C18)  

eO"(ro) = / ( r o )  . . . . . . . . . . . .  (C19)  

Further, it can be shown that the area under  the f ( r )  curve can be given by 

[ G ( r ) ]  ~' . . . . . . . . . . . .  (C20)  

and the mean of the / ( r )  curve can be given by [ r G ( r )  - ¢(r)]°o ' 

........... (C21)  

Another  basic feature of Table  M is the so-called "Saving" defined by:  

~(ro) = I ro fo'°f(r)dr - frr/(r)drl / f'~r/(r)dr . . . . . . . . . . . .  (C22)  

Note that by (C4), the denominator  in (C22)  equals unity. 

_-0 The inclusion of the denominator in both (C12) and (C22) was suggested by Mr. 
Hewitt in his review. To assist the reader, we have agreed to incorporate this dis- 
tinct improvement in the Appendix. 

.-1 For a similar development see Carlson, Thomas O., "Observations on Casualty 
Insurance Rate-Making Theory in the United States," P C A S ;  Vol .  LI;  p. 294. 



TABLE M 39 

It can be shown, f rom (C22) ,  that 

tp(ro) = 4~(ro) q- ro --  1 . . . . . . . . . . .  (C23)  

Since ¢(ro) can never be negative, we have 

4~(ro) >- 1 - ro .. . . . . . . . . .  (C24)  

A slightly more difficult proof is the formula for the second moment  of the 
underlying distribution when only the function ~(r )  is known. The  equa- 
tion 

fo °' ~, '  = r"I(r)dr 

can be shown to be 

fo °' t~,' = o,"-4~'(o,) -- 2,o~(o,) + 2 4~(r)dr 

by the use of Roberts '  ingenious reduction formula."-"- For  later use we 

lim '"4'('") finite observe that to keep t~.,' finite we must have ,,, ~ 
............ (C25)  

These equations and relationships were used in testing various math-  
ematical equations for acceptability as expressions for 4(r) .  For  example, 
a general polynomial was considered of the form 

4a(r) = (bo + b l r  -F b y  q - .  . . + b,,r") c . .......... (C26)  

From (C16)  we prove bo = 1. From (C25)  it is apparent  that the high- 
est ordered term of (C25) ,  i.e., ,,c,,+, must remain finite as ,,, approaches 
infinity which will only be true if cn  + 1 < 0. Since n is positive, c must 
be negative. By ( C I 0 )  we also show b,  -~ - 1 / c .  We decided to try an 
equation with c = - 1  and this resulted in Equat ion (3)  in the main text. 
A similar type of analysis led to Equat ion (1) .  

As another example, consider 

4~(r) = k-r  '~ 

where k and n are constants to be determined from the data. As long as 
k and n are positive real numbers,  (C16)  and (C17)  are satisfied. It  is 
also noted that o k ( l ) =  k -I and since 4~(I) must lie between 0 and 1, k 
must be greater than 1. By (C18)  we have 

G ( r )  ~- da(r) [ -  n(1 n k )r" - ' ]  

lira G ( r )  = 0 which is Now I n  k must be positive (since k >  1) ,  and r---~ oz 

2-_Roberts, Lewis H., "Graduat ion of Excess Ratio Distributions between Method of 
Moments," PCAS; Vol. XLIV; p. 52. 
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in agreement with (CI  1). However, G(O) = 0 and not - 1  as it should by 
( C I 0 ) .  Hence, this equation is inappropriate for expressing ok(r). 

This general approach was used on each equation considered to test 
to see if it was at all usable and to determine the value Of certain con- 
stants which were required by the a priori conditions of Table M. I am 
critical of the results found by the use of orthogonal polynomials for 
Premium Groups .64 through .21 because each value of b, is negative. 
It can be seen that in order to meet condition (C17) ,  we must have 
ba > 0 unless we do not allow o, to go to infinity. This forced us to aban- 
don Equation (3)  above r = 5.00. The press of time did not permit fur- 
ther experimentation. 

Many possible curves were discarded because the constants were dif- 
ficult to determine, and the entire project necessitated a family of about 50 
different curves. Two special cases of (C26)  were considered carefully 
because of their simplicity. 

~k(r)= 1 +  ............ (C27) 

One method of establishing d for a given premium group was to get an 
equation for the variance of (C27) and solve it for d to find d = (l*e + 1 ) /  
( ~ -  1). Then by calculating the variance of the raw data, we could 
determine d for testing purposes. Although a few premium groups were 
tested this way, we turned to another method. This procedure was to ob- 
tain ok(l) from the raw data and solve (C27) for d. A very good fit was 
obtained for Old Premium Group 11, but as we tried groups toward the 
extremes, the system broke down. In fact, 

l i m ( - ~ )  - a l  
d ~ ~ I + = = .368 

e 

By (C25)  we can show that d > I is necessary, so that (C27)  could not 
be used except when, 

.368 < ~(1) < .500 

Because this was such a limited range, we modified the formula to get more 
flexibility: 

~(r) = 1 -t- --~- + b~r ............ (C28) 

Due to (C2)  at r = O, it can be shown that the maximum value for b~ is 
( d + 1 ) / 2 d  ~ and by (C25)  the minimum value for b, is 1 /2 .  Work was 
progressing on the programming of this equation when we discovered that 
Equation (3)  was producing satisfactory results. 
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A P P E N D I X  D 

After  p re l iminary  investigations,  the first four  moments  were calcu-  

lated for Old  P remium Groups  28 through 36 having as our  object ive the 
use of Pearson  curves to gradua te  the under lying r isk distributions. These  
moments  were ca lcula ted  using desk calculators  so the p rocedure  was 
shortened as follows: 

1. P remium Groups  28, 29, 30 and 31 used 100 values selected f rom 
the raw data  at the percent i le  points  .995 through .005. 

2. P remium Group  32 used one-hal f  of the avai lable  178 eases. '-'~ 

3. P remium Groups  33, 34, 35 and 36 used all of the values avail-  
able ( two very except ional  r isks were exc luded)  which gave us 
123, 74, 43 and 21 cases respectively.  

The  results are as follows: 

Old  
Premium Expected 

Group Losses (E) E -~ Mean Ve & fl, 

28 42 ,700  23.42 × 10 -~ 1.0050 .451167 3.613 7.914 
29 49 ,700  20.12 X 10 -~ .9957 .375437 2.515 6.809 
30 64 ,400 15.53 X 10 -~ .9907 .430462 5.259 11.771 
31 73 ,900 13.53 × 10 -~ 1.0000 .271702 2.101 7 .020 
32 l l I , 0 0 0  9.01 X 10 -~ .9751 .277317 6.428 13.857 
33 146,000 6.85 X 10 -~ 1.0004 .173485 .920 4.719 
34 211 ,000  4.74 X 10 -" .9607 .145665 1.496 5.140 
35 283 ,000  3.53 x 10 -c 1.0212 .107014 .696 3.002 
36 699,000 1.43 X 10 -G 1.0000 .090419 .008 2.123 

Rober t s  TM formulas  were used for smoothing  the moments ,  except  that  
equal  weights were appl ied to each group.  This  was done because  the total  
actual  losses in each group was cons iderable  and we were willing to as- 
sume that  the t rue expected losses for the group was equal  to the mean 

expected losses in the sample.  Thus,  we wrote  bs = ~ E - I f l l / ~ ( E - ' )  :. 
Based on the da ta  above  this resulted in b3 = .2069 X 10~; hence /~, = 
.2069 X IO~E -'. Similarly,  we evaluated  b~ = ~E-'([3e - 3) /Y~(E- ' f l  = 
.3247 X 10~'; hence ~., = .3247 X IO"E-' + 3. The  test cr i ter ion for Pear -  

son curves i s k - 2 / 3 ~ - 3 / 3 , -  6. In this case we h a v e k = . 2 8 7  X IO~E -'. 

ea Every other case was taken in such a way that the smallest value case was re- 
tained in the sample and the largest value case was excluded. Subsequent investi- 

• gation indicated that the largest case was quite exceptional and, therefore, the deci- 
sion was a sound one. 

~-'~ Roberts, Lewis H., "Graduation of Excess Ratio Dislributions by the Method of 
Moments," PCAS; Vol. XLIV;  p. 51-52. 
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Over  the range of E -j shown above, k goes from . 6 7  to .04 .  It was con- 
cluded that, although a Pearson Type  VI  curve was indicated, k was close 
enough to zero to use the Type  I l I  curve. 

Rather  than using Roberts '  equation for b~ as indicated above (and 
assuming thus that b~ would be forced to conform to the Type l I I  curve) 
it was decided that the basic equations for be and b~ would be solved sub- 
ject to the additional restriction that the resultant solution would produce a 
Type  I l I  curve. 

Let J ( E - ' )  = "~(fl~ - bsE- ' ) ' -  

g ( E - ' )  = ~(f l"-  - -  b ~ E - '  - -  3)"- 

h ( E - ' )  = 2ft..  - -  313, - -  6 = 2 b s E  -~ - 3 b ~ E  -1 

The conditions are that [ ( E  -1) is to be a minimum, g ( E - ' )  is to be a mini- 
mum,  but this is subject to the restriction that h ( E  -~) = 0. Introducing ,x, 
the undetermined Lagrangian multiplier, these conditions will be met if: 

~I x ~h ~b---7 + - g g = 0  

3g x ~h 
~b~ + Tb-~[ = 0 

and 2b~ - 3b= = 0 

Taking the partial derivatives and solving for b=, we get 

b= = 4 Z f l ~ E - '  + 6~([?,~ - 3 ) E  -1 

1 3 Z ( E - ' ) "  

The raw data gives us 

b ,  = . 2 1 3 5  × 10~;  hence fl, = . 2 1 3 5  × I O ~ E  - '  . . . . . . . . . . . .  (D-1)  

Again, following Roberts '  approach for the variance, we solve 

N a  + b , ~ Z E  - '  = ~ V  2 

a E E - '  + b e ~ ( E - ' f f  = E E - ' V  ~ 

Solving, we get a = . 0 7 2 6 0 9  and b., -= . 0 1 7 0 2 1  × l O q  

Since the new curves will have their means at 1 . 0 0 ,  ~'-" = fro and we have 

8 -~ = . 0 7 2 6 0 9  + . 0 1 7 0 2 1  × IO~'E - '  . ........... (D-2)  

A characteristic of the Incomplete  G a m m a  Function (the Type l l I  curve)  

4 
is that p = - -  - 1 ............ (D-3)  
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Combining (D1) ,  (D2)  and (D3) ,  we can write 

3e = . 0 7 2 6 0 9  -k . 3 1 8 8 9 / ( p  + 1) ............ (D-4)  

and E = 5 3 4 0 0 ( p  + 1) ............ (D-5)  

We were now in a position to calculate the Table M charges using the 
Pearson Type l l I  curve as the underlying distribution of risks. For a trial 
value of p as used in the Tables of the Incomplete Gamma Function -~'~ de- 
termine 3 ~" from Equation (D4)  and thence determine ur from: 

ur = N / P  + 1 + (r + .005 - 1)/~r 

Enter the Tables of the Incomplete G a m m a  Function with u~ and p and 
read out l(ttr.p). Calculate 1 -  l(ur, p). Get the accumulation upward 
times .01 and this will be if(r). By trial and error, an appropriate value 
of p was determined so that e~(1.00) was obtained at the desired value. 
The values are as follows: 

Premium Group: .19 .18 .17 .16 .15 .14 .13 .12 
p :  .8245 1.1687 1.6453 2.3 3.2 4.9 8.0 16.2 

The first three groups represent averages of pairs of values found by two 
trial values of p as follows: 

Premium Group .19 is a 2 6 8  : 87 weighting of p=-  .8 a n d p =  .9 
Premium Group .18 i s a  77 : i69 weighting of p = 1 . 1  a n d p = l . 2  
Premium Group .17 is a 47 : 39 weighting of p =  1.6 and p----1.7 

A sample of the worksheet used for Premium Group .13 is as follows: 

r 11, If u,,8.0) 1 - I q~(r) 

1.58 4.78 .947 .053 .01079 
1.59 4.8I  .950 .050 .01026 
1.60 4.84 .952 .048 .00976 
1.61 4.87 .954 .046 .00928 

An interesting corollary to the work in this area of the Table is the 
relationship between Table M and the x e distribution. From the values 

=,~ Pearson, Karl, Tables o/ the Incomplete Gamnta Ftlnction, Cambridge University 
Press, 1957. 
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of p above, determine y, the degrees of freedom used in tabling the x -° 
function by 

y = 2 (p  + I )  

Also from the above, the value of ?r is available for a given premium group. 

Then rl-.  - y )  + 1.00 

where rl_. is the value of r at the . percentile and x ~ / , .  is the tabled 

value for x "° with y degrees of freedom and at a probability value of ..  
For example, on Premium Group .13, 

~' = 2 ( 8 . 0  + 1) = 18  

= [ . 0 7 2 6 0 9  + . 3 1 8 8 9 / ( 8 . 0  + 1)] '/0 

= . 3 2 8 7 0  

r~_ a = . 0 5 4 7 8  (×~1,~,~ --  18) + 1 .00  

If we inquire as to the value of r for which 5% of the risks exceed it, we 
find x ~ ,~, .0~ = 2 8 . 8 6 9 3  and thus r.,~ = 1 . 5 9 5 .  Notice how this agrees with 
the above example. Naturally, the converse question can be a s k e d - f o r  
a given value of r, what is the probability that it will be attained or ex- 
ceeded? In our example, a value of r = 1 . 2 0  will be exceeded by about 
25% of the risks because 

1.20  - 1 . 0 0  
x ' l , ~ , , - -  . 0 5 4 7 8  + 1 8  = 2 1 . 6 5 0 1  

and a reference to the x "° table shows this value has a probability of ap- 
proximately .250 .  

APPENDIX E 

As the risk size increases, we expect the shape of the risk distribution 
to approach the normal curve and we expect the variance to approach 
zero ultimately. It was decided to use Old Premium Group 36, which had 
E = 6 9 9 , 0 0 0  and V e = . 0 9 0 4 1 9 ,  as a starting point. Assuming (and this 
can only be true as an approximation) that the only variance remaining 
at these l~ge risk sizes is the variance in the claim distribution, and the 
number of cases (N) is fixed, the ratio of the two standard deviations of 
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the expected losses will be the same as the ratio of the two standard errors 
o[ the mean, that is 

3" ~: S / v ' N ~ :  
^ 
,r ,~ooo S / N / N , 9 9 , ,  o 

where S is the standard deviation of the claim distribution. (Because N 
is so large, I have used N rather than N-1 in the above formula.)  

This may be simplified and rearranged as follows: 

?r E = gr,99ooo ~/N,99oo0 (Average  claim cos t ) /Nr ,  (Average  claim cost) 

= \ / ( . 0 9 0 4 1 9 )  ( 6 9 9 0 0 0 ) / E  = ~ / 6 3 2 0 3 / E  

Thus, as the size of the risk increases, the standard deviation decreases 
and approaches zero as a limit. Solving for E we have 

E = 63200/gr  e ............ ( E l )  

which was used to set the expected loss ranges for the premium groups 
using the normal curve. 

For  a trial value of ,~, determine z~ by 

zr = (r -F .005 - 1)/~r 

Enter a table of the normal curve and read out the probability integral 
value representing the area under the curve to the right of z ,  Get the 
accumulation (to 3 decimal places) upward times .0t which equals q~(r). 

Values of ~--" which produced the desired values at ~(1 .00)  were: 

Premium Group: .11 .10 .09 .08 .07 .06 .05 .04 .03 .02 .01 
St: .275 .250.225 .200.175 .150.125 .100.075 .050.025 

A sample of the worksheet used for Premium Group .11 is as follows: 

r z__ 2 __Qr rb(r) 

1.32 1.1818 .119 .01660 
1.33 1.2182 .112 .01541 
1.34 1.2545 .105 .01429 
1.35 1.2909 .098 .01324 
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D I S C U S S I O N  BY LESTER B. D R O P K I N  

The current paper by LeRoy Simon, which reports the trials and 
tribulations, as well as the methods and procedures, by which the National 
Council's Subcommittee to Review Table M developed the new 1965 
Table M is one which is sorely needed and which will avoid the very un- 
fortunate situation which occurred when Table M was modified in 1954 
without any concomitant paper appearing in the Proceedings. 

This paper is important. It is not to be read casually, commuting to 
and from work. Anyone who has had, currently has, or will have occa- 
sion to become more than just passingly involved with retrospective rat- 
ing is well advised to set aside a time and a place for a careful reading of 
the paper. Happily, this need not be a c h o r e - f o r  LeRoy Simon has the 
faculty of not only being able to be actuarially creative, but also of being 
able to write well. 

Mr. Simon tells us what the scope and nature of the paper is at the 
very outset. It is to be concerned with only "certain aspects," and the 
reader is to have "a basic knowledge of Table M and its use." From 
such suppositions it might be expected that the paper would be rather more 
difficult to approach than in fact it is. Mr. Simon has wisely, and very 
nicely, made use of a number of appendices for an expansion upon the 
more mathematical aspects, thereby allowing the main recitation in the 
body of the paper to proceed smoothly. This segregation of much of the 
theory and mathematical details into separate appendices allows the reader, 
according to his own talents and interests, to pursue more deeply those 
particular aspects which are of special concern to him. I did feel that at 
times, however, there was an unfortunate relegation of important material 
to an appendix. For example, it was rather unexpected to find one of the 
most fundamental relationships, viz., the definition of the charge in terms 
of the underlying risk distribution, tucked away as the twelfth equation 
in Appendix C. 

The paper is quite complete in its treatment of the many steps 
which were involved in the preparation of the new 1965 Table M. In this 
connection, specific mention should be made of the finely detailed ex- 
hibits which accompany the paper. Each important step is illustrated by an 
appropriate exhibit. The reader, therefore, is able to work along, as it 
were, with the Committee, and to gain a real feeling for the methods fol- 
lowed. To get the most out of the paper, the reader should not simply 
read and passively accept. Rather should he actively participate, con- 
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stantly having pencil in hand, recreating (albeit on a miniature scale) the 
many details. 

One of the first decisions made was to assume that the standard Na- 
tional Council permissible loss ratio applied to all of the data reported. 
Now while it may be true that this standard permissible loss ratio is most 
commonly used in terms of numbers of states, it is also true that large and 
significant portions of the data come from statcs where a different permis- 
sible loss ratio obtains. Since the sorting and grouping of the risks con- 
ditions the raw values which form the basis of all subsequent steps, it 
would have been of interest to know what consideration was given to this 
point. 

Another important early decision was to adjust the data to a more 
current level. The need for some adjustment cannot be questioned. 
However, to assume, in effect, that each and every loss increased by a fiat 
amount is open to very serious criticism. In the present context, I doubt 
whether the Committee had any real choice of an alternative to this simple 
hypothesis; yet it does point out an area for future investigation. While 
I fully recognize the difficulties of developing an adequate theory even for 
static conditions, we will have to concern ourselves increasingly with the 
complex effects which dynamic changes bring. 

Among other actions taken were two which I feel added particularly 
to the accomplishment. These were: (1) the decision to form the table in 
such a way that the charges at an entry ratio of unity would be spaced at 
intervals of .01 between premium groups; and (2) the decision to extend 
the range of application of the table. 

The dominant theme of Mr. Simon's paper is, of course, the search 
for a formula which would yield columnar charges. The recital of the 
steps which led to a successful culmination of this endeavor is a monument 
to the virtue and power of a trial and error, heuristic approach. Monu- 
ments, however, are most often erected in memory of what has been and 
no longer is. It  would be most fitting and proper if we could indeed be- 
lieve that the construction of the next Table M will be achieved by follow- 
ing a quite different route. 

A table of charges should be a byproduct, falling out naturally from 
more fundamental considerations. From a theoretical point of view, the 
risk distribution of incurred loss amounts is logically prior to the Table M 
function. I t  is the analytic expression for the underlying risk distribution 
that we should be looking for. But even this distribution itself arises out 
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of the interaction of two still more fundamental distributions, viz., the 
distribution of claim costs and the distribution of claim occurrences. 

investigations into these areas is precisely the subject matter of the 
mathematical theory of risk. There can be found the general abstract 
expressions and the symbolic representations of the pertinent mathematical 
relationships. What we do not yet have are the particular forms and the 
parametric values of the functions which appear in the equations of the 
mathematical theory of risk. 

Unfortunately, it often appears that the functions which arise in the 
mathematical theory of risk are characteristically of a complex and in- 
tractable nature. No doubt we shall therefore have to call upon a wide 
variety of computer techniques, approximation techniques, and, in gen- 
eral, upon the whole bagful of methods which have successfully been used 
elsewhere in arriving at specific numerical results. This may well mean that 
the final formulas to be used will not be neat and aesthetically satisfying. 
We may even be surprised to find that an eighth degree reciprocal poly- 
nomial is the practical device which corresponds to a theoretically de- 
rived Table M function. But consider the difference between using such 
a formula simply because it happens to work, and using it as a convenient 
detail in a wide theoretical construct. 

The philosophical speculations of the preceding paragraphs are in 
no sense meant to be a criticism of Mr. Simon and his colleagues. They 
were meant to express my belief that we are now at a point which will see 
the rapid development of many new approaches to actuarial problems, 
and that these new approaches will reflect a much greater degree of mathe- 
matical maturity and sophistication than ever before. 

In recounting for us the herculean labors of three years, it is under- 
standable that LeRoy Simon would restrict himself to only those aspects 
in which he was most directly interested and involved. I hope that this 
means that we can look forward to seeing additional papers which will 
treat some of the other questions of interest. Among those which imme- 
diately suggest themselves are: the question of using the data of all risks 
vs. the data of experience or retrospectively rated risks; the question of 
using a table of charges based on workmen's compensation for other lines; 
the question of one year vs. three year charges; and the question of the 
effect of a per claim or per accident limitation. 

Finally, I can offer only a most heartfelt second to LeRoy Simon's 
wish that the necessary studies and work on the next TaMe M be started 
immediately. It can be truly said: the time & now. 
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DISCUSSION BY CHARLES C. HEWITF,  JR. 

Mr. Simon's work is a modern "labor of Hercules." Both he and his 
employer, which made its facilities so readily available for this project, 
well deserve the epithet "good citizen" from the entire casualty insurance 
industry. 

My remarks are not intended to encompass the job recently com- 
pleted, but, except for a mathematical note appended, are designed to take 
up from the point where this paper leaves off. For  convenience they may 
be divided between mathematical and non-mathematical, but are treated 
in reverse order. 

Non-Mathematical 

To anyone on the commercial side of the casualty insurance business it 
has been obvious that net Table M charges have been inadequate in most 
situations for a long time. What is particularly disturbing, however, is 
the abundant evidence that the new Table M (even before filing) may 
already be inadequate in some instances, and almost certainly will become 
inadequate tomorrow. Intuitively it should be obvious that for "fixed ex- 
pected loss amounts" the variance of loss ratios will increase as "severities" 
increase (and "frequencies" decrease). Thus in the normal situation in 
which selected maximum and minimum ratios produce "charges" in ex- 
cess of "savings," net insurance charges will be inadequate during any 
period of increasing severities. Does anyone recall any evidence of de- 
creasing severities in the liability lines in recent years? 

Furthermore, there are areas of the commercial liability business in 
which Table M ratios derived from workmen's compensation experi- 
ence have been and are now clearly inadequate. A good example in 
commercial auto liability is long haul trucking. We must produce ade- 
quate "Table M"s for all liability lines because retrospective rating (even 
"retro-type" dividend plans) are being used more and more. 

Mr. Simon realizes all of this and suggests a number of constructive 
steps which ought to be started upon right away. Such a program might 
include: 

( l )  Finding an appropriate mathematical model for risk loss-ratio 
distributions. (Let's rid ourselves of this craven idolatry of raw 
numbers! ) 
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(2) Determining sets of parameters so that: 

(a) values may be substituted in the model for separate lines or 
even sub-lines of insurance, and 

(b) values may be updated frequently without recourse to the 
arduous labors apparent in the current effort. 

(3)  When necessary, using convolutions from loss distributions of a 
single claim developed either analytically, or by approximation 
or Monte Carlo techniques. 

(4) Allowing for the effects of anti-selection, if such anti-selection 
exists. 

Mathematical 

Recently I came upon a report of the California Inspection Rating 
Bureau dated January 31, 1963 entitled "California Experience Rating 
Statistics- Series l I - B y  Interval of Subject Premium Loss Ratio." With 
only minor smoothing and ignoring the breadth of the premium intervals, 
I obtained an excellent fit for loss-ratio distributions by using a Gamma- 
function (Pearson 111); this is the same distribution familiar to us from 
the recent papers on the negative binomial and referred to in Mr. Simon's 
current paper. All Chi-square tests were met for subject premium inter- 
vals from $5,000 and up. Below $5,000 a problem is created by the sub- 
stantial frequency of risks with no losses. Even so, I developed a Gamma- 
function parameter for all premium intervals down to and including the 
less-than-S500 risks. 

The interesting point is that I found an empirically-developed rela- 
tionship among the various Gamma-function parameters of the form: 

log (p+ l ) = a log P-b 

where p = t h e  Gamma-function parameter (used in Pearson's tables) 

P ----- premium size 

and a and b are constants obtained by "least squares". 

I hope to expound this point more fully in a future paper, but obvi- 
ously my ideas have not crystallized sufficiently at this stage. Perhaps 
someone else may make use of these findings in the meantime. 
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M a t h e m a t i c a l  N o t e  on  A p p e n d i x  C 

Sketches 1 and 2 are incompatible since 

F(ro) = Pr  (r <_ to), therefore 

F(O) = [(0). 
follow from (C5) .  

Thus (C7) becomes for 
G(O) = J(O) - I .  

Again our gratitude must 
plishing this awsesome chore. 

This error also appears 

F(r)  >_ [(0) 

be 
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in (C6) ,  which does not  

(0 _< r _< ~o) and ( C I 0 )  becomes 

expressed to Mr. Simon for accom- 
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A M A T H E M A T I C A L  APPROACH TO 
FIRE PROTECTION CLASSIFICATION RATES 

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

I. INTRODUCTION 

A. The Problem. 

The actuarial core of the fire protection classification rate relativity 
problem is the actuarial core of any fire rating problem: The fire rate 
structure must be (or, at least, for generations, by custom and usage, has 
been) refined far beyond the refinement of the fire statistical plan. En- 
tirely apart from the detail of recently-publicized shortcomings of the 
current most widespread fire statistical plan, the National Board of Fire 
Underwriters Standard Classification of Occupancy Hazards, 1 further re- 
finement of the statistical plan is no answer of itself because, very simply, 
of credibility considerations. A fact well known to any experienced fire 
ratemaker has been formalized by Dr. Almer in the statement: "Statistical 
experience proves that most claims in any branch [of nonlife insurance] 
will be concentrated in some few statistical risk groups (or tariff parti- 
tions), leaving most tariff groups without effective statistics, even if a five- 
year experience is utilized.'"' 

Specifically in present instance, the actuarial problem is to support 
classification rates and rate relativities for as many as ten or more public 
fire protection classifications upon a statistical plan which, credibility con- 
siderations aside, spans the entire range of protection classifications with 
only two statistical classifications, "Protected" and "Unprotected." It is 
submitted that extension of theories already proposed 3,' not only will per- 
mit a mathematical approach to this problem, but also leads to certain 
working formulas which are completely and immediately practical of ap- 
plication in cook-book fashion to save laborious trial-and-error calcula- 
tion in rate revision operations. 

B. Fire Protection Classifications. 

In general, the relative efficacy of public fire defenses is evaluated for 

1 Among others, The National Underwriter, lune 19, 1964, p. 2. 

2 Almer, (.11). P. 341. (Bibliography is appended.) 

a McIntosh, (14). 

4 Mclntosh, (15). Specifically the section: Variable Hazard, p. 15. 
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rate making purposes by application of the National Board of Fire Under- 
writers Standard Schedule ]or Grading Cities and Towns oJ the United 
States with reference to Their Fire DeJenses and Physical Conditions. 5 This 
document, seldom designated by its full official title, has been described 
elsewhere in some detail, c but one particular feature is pertinent to what 
follows here. Application of the Standard Schedule to the public fire 
defense facilities maintained by a given community does not produce a 
protection classification directly; it produces a protection "grading," which 
subsequently is converted to a classification for rate making and under- 
writing purposes. 

In the complete absence of public fire defenses recognizable as such, 
a maximum grading of 5000 "points of deficiency" is assessed. For rec- 
ognizable fire defense facilities, the 5000-point maximum is reduced to 
some lesser figure, depending upon the detail of conditions found by in- 
spection to exist. Theoretical perfection, never yet approached, would 
result in a point grading of zero. The protection grading actually assigned 
to any given community will be some number of points of deficiency from 
zero (theoretically) to 5000; the better the public fire defenses, the lower 
will be the deficiency-point total, or "grading." 

The present significance of this fact is that the protection grading, al- 
though necessarily expressed in discrete units, the "points of deficiency," 
must be considered a continuous variable. Any grading from zero to 5000 
is theoretically possible, although for practical reasons a grading of less 
than 1000 points is extremely difficult to achieve, and no city in the United 
States currently enjoys a grading of 500 points or less. In theory the fire 
rate must be a continuous Junction of this continuous variable, despite 
the fact that, for obvious reasons, it cannot be treated as such in practice. 

• ~ A notable exception is found in the rating system of the State of Texas, whereunder 
public protection is evaluated by a very different approach. There are other minor 
exceptions. 

6Riegel & Miller, (19). p. 564. 
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The conversion of grading to classification is illustrated in the table 

below. 

Grading N.B.F.U. N.B.F.U. 
(Point Protection Statistical 
Total) Class* Class** 

0 

501 
1001 

1501 
2 0 0 l  
2501 

3001 
3501 

4001 
4501 

- 500 .......................... 1 .......................... "Protected" 

- 1000 .......................... 2 .......................... ' . . . . .  
- 1500 .......................... 3 .......................... ' . . . . .  

- 2 0 0 0  .......................... 4 .......................... ' . . . . .  
- 2500 .......................... 5 .......................... ' . . . . .  

- 3 0 0 0  .......................... 6 .......................... ' . . . . .  

- 3500 .......................... 7 .......................... ' . . . . .  
- 4000 ......................... 8 .......................... ' . . . . .  

- 4500 .......................... 9 .......................... "Unprotec ted"  
- 5000 .. . . . . . . . . . . . . . . . . . . . . . .  10 .......................... ' . . . . .  

* According to the N.B.F.U. Standard Schedule, 
** According to the N.B.F.U. Standard Classification o/ Occupancy Hazards. 

Two points should be noted for reference. First, mathematically speak- 
ing, the classification is a step function of the cont inuous grading, hence 
the rate as a function of classification becomes a step function of the grad- 
ing. This represents the imposit ion of an artificially discrete mathematical  

model upon what in actuality is a cont inuum. The practical necessity of 
this departure from actuality is not questioned. Any rating system where- 
under  the rate must  vary with variation of a single grading point  anywhere 
in the 0-5000 range would be impossible of practical application, if for 
no reason other than that it would drive the ratemaker insane in very 
short order. But  whatever the practical necessity, the artificiality of the 

model must  be recognized, to focus attention upon the problem of just 
how great a departure from actuality can be tolerated before the inevitable 
and extremely practical consequences of the fact of the departure itself 

may become unacceptably severe. In  other words, for ratemaking pur- 
poses, how refined should the protection classification system be to at- 
tain the max imum simplicity of practical operations consistent with avoid- 

ance of practical problems of unacceptable severity? The question is not 
academic. 

Secondly, both the number  of the classifications and the exact loca- 
tions of interclass boundaries  are arbitrary. Other classification systems 
can be, and in fact have been, formulated by subdividing the grading 
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range into brackets differing markedly from those shown above. Provided, 
of course, that stability of the rate structure is not destroyed by too- 
frequent revision, there is absolutely nothing to prevent the fire ratemaker 
from establishing protection classifications in whatever number, with inter- 
class boundaries at whatever locations, may prove most expedient and 
appropriate to the problem at hand, so long as it is specified just which 
protection classes are "Protected" and which are "Unprotected" for statis- 
tical reporting purposes. The N.B.F.U. protection classifications tabulated 
above are a generally (but not universally) recognized standard of ref- 
erence, but it is not unknown for a simplified, variant system to underlie 
Dwelling rates in the same jurisdiction wherein the N.B.F.U. classes may 
underlie commercial risk rates. At this writing a six-class system to under- 
lie Dwelling fire rates has been recommended to all fire rating bureaus 
nationwide. ~ 

The importance of these points, first, that any protection classifica- 
tion system is an artificial model and, secondly, that the detail of any 
such system is arbitrary, will be developed in Section 1V. A.2, following. 

C. Designation o~ Classes. 

Three categories of classifications are involved in what follows. For 
present purposes, the term "underwriting class" will be used to designate 
either an occupancy class, e.g., "Dwellings," "Metalworkers," etc., or a 
construction-occupancy class, e.g., "Frame Dwellings," "Brick Metalwork- 
ers," etc. The present development is not concerned with relationships 
between underwriting classes, but only with certain relationships between 
sub-classes within any given underwriting class. 

A "'statistical class," or a "'statistical sub-class" of an underwriting class, 
will be that sub-class of the underwriting class upon which loss experience 
is reported separately as "Protected" or, alternatively, as "Unprotected." 

A "protection class" is a sub-class either of the "Protected" or of 
the "Unprotected" statistical class. The precise definition of a given pro- 
tection class must be in terms o[ grading-point brackets, as illustrated 
above, but there will be no occasion in what follows here to specify such 
brackets, nor even again to refer to the grading except in general terms 
in discussion of continuity. In particular instance, it must and will be 
specified which protection classes belong to the "Protected" statistical class, 

z M e m o r a n d u m :  Recommended Sched,le o/ Fire Insurance Rates for Dwellings and 
Private Outbuildings Appertaining Thereto, dated December  9, 1959. The  "Inter- 
Regional  I n su rance  Confe rence  (now known as T h e  Fire  In su rance  Research  and 
Actuar ia l  Assoc ia t ion ) .  p. 3. 
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and which to the "Unprotected" statistical class. The term, "protected 
class" or "unprotected class," without capitalization or quotation marks 
refers to a protection class which is a member of the "Protected" or of the 
"Unprotected" statistical class. Protection classes will be specifically 
designated by number, and in particular instance the ranges of numbers 
assigned to protection classes belonging to the "Protected" and "Unpro- 
tected" statistical classes, respectively, will be specified. Invariably, the 
lower the numerical designation of a protection class, the better the quality 
of public fire protection associated therewith. Higher class numbers denote 
in/erior protection. 

D. The Presentation. 

The development proper may be said to begin with the consideration 
of rate structures in Section IV. Sections lI and 1II are concerned pri- 
marily with essential background material, definitions and notation. To 
support developments presented here, it has been necessary to reformu- 
late in precise mathematical expression certain theoretical material previ- 
ously presented by Mclntosh in somewhat loose statement, s 

If the working formulas of Section VI, dealing with practical appli- 
cations, are accepted on faith, then Section VI (page ??) may be read 
independently of all else save only reference, as necessary, to definitions 
and notation to be found in Sections 11 - IV. 

11. F I R E  P R O T E C T I O N  C L A S S I F I C A T I O N  RATES AND RATE R E L A T I V I T I E S  

A. The Fire Protection Classification Rate 

Fire rating terminology contains no exact equivalents of the casualty 
terms: "classification rate;" and, "classification rate relativity." Partly 
this is because terminology must be fitted in particular instance to the 
detail of a particular rating schedule, and the variations of detail among 
the several rating schedules in use are too great to permit any sort of 
standardized expression completely unambiguous out of context. More 
to the point, however, is the fact that a true "classification rate" is virtu- 
ally unknown in fire. The fire "classification rate" will be an average 
rate in nearly all. cases. Furthermore, the fire class average rate may re- 
flect fortuitous variation of conditions of hazard completely extraneous 
to the particular hazards definitive of the class. For  example, in a given 
state, the N.B.F.U. Class x "Mercantile Building" average rate may reflect 
a significantly disproportionate concentration in Class x of a particular 

s Mclntosh, (14). 
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type of construction not uniformly distributed among the several fire pro- 
tection classes. The possible severity of such distortion is exemplified 
by the fact that, in the State of Louisiana, the average Mercantile Build- 
ing rate of N.B.F.U. Class 9 is appreciably higher than the average rate 
of N.B.F.U. Class 10, although by provisions of the applicable schedule, 
the Class 9 Mercantile Building rate must be exactly 5% lower than the 
Class 10 rate wherever and whenever all hazard conditions other than the 
public protection are equal, whatever those extraneous conditions may be. 

That such considerations apply not only to the fire "schedule" rate, 
but also to the fire "class" rate, may not be obvious. However, many 
states surcharge the Private Dwelling "class" rate for additional families 
in occupancy, and whether this be done by "schedule charge" or by sepa- 
rate basis rate tables seems a distinction of convenience without substance. 
In an actual case known to the author, a disproportionate concentration 
of multiple-family occupancy in N.B.F.U. Class 3 resulted in a distortion 
of Dwelling protection classification rate relativities of better than 10%, 
in any comparisons of Class 3 with other protection classes. If the so- 
called "loss constant rating method" is used, whereunder the "effective" 
rate becomes a function of policy size, the distribution of policy size among 
the several protection classes may not be, and in general will not be, 
uniform. Again using Louisiana as example, the mean "effective" Brick 
Dwelling Building rate of N.B.F.U. Class 3 is lower than that for Class 2, 
precisely because the average Dwelling policy size in the City of New 
Orleans (which dominates Class 3) is appreciably higher than the aver- 
age policy size elsewhere in the State. 

In any given instance, the variation of extraneous hazard conditions 
from class to protection class may be insignificant; or the variation may 
be of a nature such that it is not reflected in the rates produced by ap- 
plicable schedule. Where this is the case, protection classification rate 
relativities may be determined by direct comparisons among the classi- 
fication rates themselves. But in many instances direct interprotection- 
class rate comparison is useless {or the purpose of determining the effect 
upon rate of public fire protection of itself and by itself. Another concept 
is needed. 

For present purposes, the "protection classilTcation rate" of Class x 
is defined to be the appropriately weighted average of individual rates 
respectively applicable to each of the several risks in OIass x. (How this 
shall be determined in the case of existing rates is of no present concern.) 
It is these rates which collectively must be reconciled in the course of 
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rate revision to statistical classification premiums developed by applica- 
tion of the rate level adjustment formulas independently of the actual rate 
revision calculations. 

B. The Fire Protection Classification Normal. 

To isolate for study the protection component of the protection classi- 
fication rate, the "protection classification normal" of Class x in general 
is defined to be that value which the protection classification rate would 
have assumed had all extraneous conditions of hazard throughout Class x 
been identical to those actually existing throughout the highest-numbered 
class of the protection classification system, except when dealing with the 
"loss constant method" of rating private dwellings. ?In that particular case, 
it may be desirable to normalize the effective rate to the statewide mean 
policy size. The classification normal may be and should be conceived as 
the classification rate "normalized" to a standard set of extraneous con- 
ditions. 

Choice of the highest-numbered protection class to be in general the 
standard-of-reference is not entirely arbitrary. Since the rate of this 
class reflects no recognition whatever of public protection, it already is 
self-decomposed into an extraneous component equal to the rate itself, 
and a protection component which (depending upon form of the calcula- 
tion) will be zero in summations or unity as a factor in products. Entirely 
apart from any theoretical significance, the self-decomposition of the rate 
of the highest numbered class may prove extremely convenient in prac- 
tical calculation involving certain rating schedules. 

The difficulty of calculating the classification normals, once the classi- 
fication rate of the highest-numbered class has been determined, will vary 
widely according to the detail of the rating schedule. In some cases, pre- 
cise calculation may be tedious to a point of practical impossibility. In 
general, where accurate calculation is not practicable, at least acceptably 
accurate estimates can be made. It is here assumed that either accurate 
calculation or acceptably accurate estimate of normals can be made in 
all cases, given adequate data of field conditions which must be obtained 
in any case. 

The "'rate-normal ratio" is defined to be the quotient of the classifi- 
cation rate divided by the normal, or, alternatively, the reciprocal quo- 
tient, of normal divided by rate. Although separate notation for each of 
these reciprocals will prove convenient to avoid negative exponents, in 
general discussion there will be no need to distinguish between them, and 
the term "rate-normal ratio" will be applied indiscriminately to either. 
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Where distinction may be necessary in particular instance, it will be made 
by notation if not clear from context. 

For what is to follow, it is not sufficient that the rate-normal ratio be 
obtainable by direct division of the normal into the rate, or v.v. Its pur- 
pose is to permit calculation of the rate from the normal, or v.v., when 
one only of these quantities is known independently. As with the normal 
itself, the difficulty of calculating or estimating the rate-normal ratio solely 
upon the basis of schedule provisions and known field conditions, will 
vary widely from schedule to schedule. It must be assumed for what fol- 
lows that calculation or acceptable estimate of the rate-normal ratios can 
be made by some method other than direct division between rate and 
normal developed independently of each other. 

It is further assumed here that the rate-normal ratio will be a con- 
stant, characteristic of class and not necessarily the same {or all protec- 
tion classes. No generalizations can be made concerning special methods 
required when the rate-normal ratio becomes a .function of the normal 
itself, except to say that in the author's experience graphical methods 
prove expedient and usually will yield satisfactory solutions. 

C. The Rate Revision Problem. 

The "underwriting target rate" is defined to be that rate which, if ap- 
plied indiscriminately to each and every risk of the underwriting class 
("Frame Dwelling," "Mercantile Building", etc., etc.), will produce the 
underwriting classification premium required by the rate level adjustment 
formulas. (Here assumed to have been pre-determined.) 

The "protected target rate" is defined by analogy, with specific ref- 
erence to the "Protected" statistical sub-class of the underwriting class. 
(Here assumed to have been pre-determined.) 

The "unprotected target rate" is defined by analogy, with specific ref- 
erence to the "Unprotected" statistical sub-class of the underwriting class. 
(Here assumed to have been pre-determined.) 

The "underwriting trial average" is defined to be the average of the 
several protection classification rates for the underwriting class over the 
entire range of protection classifications. This average is to be weighted 
in accordance with that proportion attributable respectively to each pro- 
tection class of the total amount of insurance written throughout the un- 
derwriting class? 

In practice the exact distribution of liability among the several .protection classes 
may not be ascertainable. In such instance, .the distribution is approximated by the 
best available set of indices, e.g. risk count by class, etc. 
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The "protected trial average" is defined by analogy, with specific ref- 
erence to the "Protected" statistical sub-class of the underwriting class. 

The "unprotected trial average" is defined by analogy, with specific 
reference to the "Unprotected" statistical sub-class of the underwriting 
class. 

From the foregoing definitions, it will follow by straightforward algebra 
(if not obvious) that a given set of protection classification rates will pro- 
duce upon field application the required classification premiums if and 
only if the trial averages produced by those rates are respectively equal 
to the corresponding target rates. The problem of developing adjusted 
protection classification rates which will produce required underwriting 
and statistical classification premiums thus resolves itself into the prob- 
lem of developing adjusted protection classification rates which will pro- 
duce trial averages equal to pre-determined target rates. 

Where only the underwriting target rate is specified, and where pre- 
existing protection classification rate relativities are to be left undisturbed, 
the immediate solution is, of course, simply to multiply all existing pro- 
tection classification rates by the percentage quotient of the required un- 
derwriting classification premium divided by the most recently available 
reported classification premium. However, if separately-specified pro- 
tected and unprotected targets require respective adjustments in differing 
percentages, simple multiplication of the protected and unprotected rates 
by the respectively indicated percentage factors will distort relativities, 
and may produce inversions such that the rates in a given community will 
decrease if the fire department is disbanded and the fire engines are sold 
for scrap. TM In any case, simple multiplication of all existing rates by a 
constant percentage factor is inappropriate where for any reason the pro- 
tection classification relativities are to be revised regardless of any premium 
adjustment. Where uniform percentage adjustment of all protection classi- 
fication rates is inappropriate, solutions may be obtained by trial and error. 

There are less-tedious methods. 

D. General Notation. 

The following general notation will be used throughout what follows, 
excepting only where superseded by special notation to be defined when 
introduced. 

a0 Mclntosh, (16). Specifically the section: Rate Adjustment, p. 13 l. The principle here 
involved is not restricted to protection classification rates, but is completely general 
in application whenever related classes are to be adjusted. 
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Let: 
x : - T h e  class number designating a particular protection class: 

"Class x. ''1~ 

, 1 : - T h e  highest class number assigned to a protected class. To be 
specified in particular instance. 

f l : - T h e  lowest class number assigned to an unprotected class. To 
be specified in particular instance. 

z : - T h e  highest class number assigned tinder the protection classi- 
fication system. To be specified in particular instanceY' 

R, :  - The protection classification rate o[ Class x. 

Q ~ : - T h e  protection classification normal of Class x. (By definition 
of Q,; then: Q: =-R,-, except  when dealing with the "loss con- 
stant rating method." Choice of "Q.." vs. " R , "  as appropriate 
to immediate context.) 

l f The,rate-normal ratio o1~ Class x. (Choice o[ "r ,"  
q, = Q , / R ~  : J vs. q,  as convenient. By definition of Q~,' then: 
r, R # Q , [  - ]  r . . - - q . - = - 1 ,  except  when dealing with the loss J ~.constant rating method.")  

,,x l 
= : - F o r  reasons of convenience to become apparent. 

T: - T h e  underwriting target rate. 

P: - T h e  protected target rate. 

U: - T h e  unprotected target rate. 

v~: - The pro-rata portion attributable to Class x of the total amount 
of insurance written throughout the underwriting class. ~ r v ,  = 1 

vl.: = "~pv,.; vu = ~,vvx 
11 Under some classification systems, the several classes are lettered rather than num- 

bered, but for what follows it is necessary that numbers replace any non-numerical 
class designations. 

1~ For consistency, the Greek omega, ",o", probably should be used here, but this is 
avoided because of the typographical similarity o[ "co" to Roman "w", frequently 
used in what follows. 
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f IJz//VI, ," 
Wx" = Vz//YU," 

P' = Z,,w=R~ 

t3 = E , : w , R ,  
^ 

T o : Y, Tv~Q~ 

F I R E  C L A S S I F I C A T I O N  R A T E S  

if 1 < x < , , .  Then: ~ . w ~ = l  
i f f l _ < x < z .  Then: ~ v w , = l  

: - The underwriting trial average rate. 

: - The protected trial average rate. 

: - The unprotected trial average rate. 

: - T h e  unprotected trial average normal. 

: - The protected trial average normal. 

: - T h e  unprotected trial average normal. 

PO = Z,.w,Q~ 

u O = Zuw.,Q~ 

Rate notation as given above invariably refers to the "adjusted" rates, 
i.e. those to be placed into effect upon completion of rate revision calcu- 
lations. Corresponding notation with reference to the "existing" rates in 
effect immediately prior to rate revision is obtained by superscript, thus" 

" R  e".  " e".  , ,U e,,. , Q~ , "T '";  P , (See Section IV.B,  following.) 

Y ( Y ) : - T h e  maximum (minimum) value of whichever of the fore- 
going quantities (except "x")  may replace "Y" ,  e.g. R~ (R~).  

Ill. RATE VECTORS; PROTECTION CURVES 

A. Sets and Vectors. 

That highly useful concept which permeates the structure of modern 
mathematics, and which a friend of the author has christened, "The Great 
God, Set", in impious reference to the fraticidal villain of the Pharaonic 
pantheon, is appears to be the mathematical key to the fire rating prob- 
lem, just as already it has proved the key to other problems long con- 
sidered invulnerable to systematic, mathematical attack. In simpler ap- 
plications, e.g. the solution of simultaneous linear equations, the villain 
need not be formally identified. TM As the problem becomes more com- 
plex, a point is reached where either he must stand forth in his own true 
shape, or else the development at best becomes interminably tedious and 
at worst becomes sheer impossibility. It is suggested that the critical point 
already may have been passed in fire rating theory. 1~ In any event, it will 
be reached here. 

A completed jigsaw puzzle presents a picture not inherent to any 
single one of its pieces, nor even collectively inherent to all of its pieces 

la Among others, Miiller, (17).  p. 114. 
14 ~But see, for example, Kemeny et al., (6) .  Ch. 4, Sect. 3, p. 223, for a set-theoretic 

approach to simultaneous linear equations. 
1~C[. McIntosh, (14).  
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except when these are arranged in particular relationships to each other. 
| t  is not the exact value individually assigned to any one protection classi- 
fication rate, R~, nor even the combination of values assigned respec- 
tively to each protection classification rate, which will produce required 
underwriting classification premiums. It is only by the assignment to 
each protection classification rate, respectively and in order, of the values 
represented in some permutation of some combination of possible values 
that the rate structure can be reconciled to a premium structure inde- 
pendently pre-determined. Except in special instance, the appropriate 
permutation will be unique to any given combination, and except in 
trivial instance 1~ the choice of appropriate combinations will not be 
unbounded. 

Two puzzles are readily identified and distinguished from each other 
by reference to the one as, e.g., "the ship picture," and to the other as, 
e.g., "the horse picture." Equally unambiguous identification and dis- 
tinction by meticulously cataloging the shape, size, coloration and place 
in the pattern of each individual piece of each respective puzzle, will 
prove an endless and fruitless task with any but the simplest of those 
puzzles designed for amusement of the pre-school-age toddler. A vector 
exhibits a particular permutation of a particular combination of values. 
A pair of ordinary Cartesian coordinates, (a,b),  which is a very simple 
vector, does not represent .the same point as the pair (b,a) unless it 
happens that a = b under all possible circumstance. When the vector 
itself is identified, there is no need .to catalogue the individual compo- 
nents, and the latter task may prove quite a chore when these components 
must be treated as variables to be subsequently evaluated. 

Finally, when a jigsaw puzzle must be moved, it is easier and quicker 
to move it assembled upon a biscuit board than to carry it piece by 
piece across the room. There will be no need for laborious re-assembly 
to re-form the picture; and .there is no chance of a piece being acciden- 
tally dropped in transit, to be unintentionally kicked out of sight under 
the sofa. 

A fire rate structure expressed in terms of rate vectors is easily trans- 
formed mathematically from what it is to what it should be. Systematic 

1~, With highly specialized underwriting classes, it may happen that in a given territory 
no risks in class will exist, yet a rate structure for the underwriting class may be 
desired either for the sake of formal completion of a comprehensive rating schedule, 
or in anticipation of future establishment of risks in class within the .territory. In 
such cases, normally the ratemaker will incorporate into the schedules the rate levels 
o[ other states where the class is represented, but obviously there are no bounds to 
his judgment in this instance. 
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mathematical approach to the fire rating problem on any basis other than 
in terms of rate vectors seems impossible. 

B.  R a t e  V e c t o r s .  N o t a t i o n  a n d  D e f i n i t i o n s .  

(Superscript C o n v e n t i o n : -  The convention of tensor notation, omis- 
sion of the parentheses distinguishing a superscript index, " R  ti~'', will be 
followed as a matter of convenience. If it is remembered that, through- 
out what follows, a letter superscript is an index, no t  an exponent, there 
will be no occasion for confusion.) 

R i = ( R I  i, R~ i . . . .  , R ~ ;  Rt~ i . . . . .  R j ) : -  A rate vec tor .  The super- 
script identifies the classification rate, R~i, as a component of 
the vector, R i. The superscript does n o t  designate a pre- 
determined value of R~. Also, it is quite possible that for some 
x,  then: R~ i = R j ,  where R ~ =/= R i. It  will be true that R ~ = R ~ 
only if R~ ~ = R j  for all  x .  The semicolon indicates the break 
between the protected and the unprotected classifications. 

R v:j = ( R /  . . . . .  R ,J ;  O , . . . ,  0 ) : - A  p r o t e c t e d  rate  vec tor .  The num- 
ber of terminal, zero components equals z - ~  (except as speci- 
fied later).  

R v:k = ( 0  . . . . .  O;  R ~  ~, • • . ,  R ,k) .  " - A n  u n p r o t e c t e d  rate  vec tor .  The 
number of initial, zero components equals ~ (except as specified 
later) .  

R e  ~ = ( R ,  ~ . . . . .  R,~, • R~ ~ . . . . .  R:~). " - A  " P - r e c o n c i l e d "  rate vector, 

such that: Y~,w~R~ ~ = P~ = P," but :  Y, vw~R~ ~ = (J~ :/= U. 

R/":~  = ( R j  ~, . . . ,  R ~ ;  O , . . . ,  O): - A P-reconciled protected rate vector. 

R v  s = ( R /  . . . . .  R~s," RO i . . . . .  R J ) : - A  "U-reconciled rate vector, 

such that: Y J v w ~ R j  = ~]l = U," but." Y . , , w ~ R j  = P~ =/: P. 

R u  U:j = ( 0  . . . . .  O;  RO j, . . . ,  R J ) . -  A U-reconciled unprotected rate 
vector. 

R r  ~ = ( R j  ~ . . . .  , R ~ ,  • Rt3 ~, . . . ,  R.~). • - A " ' T - r e c o n c i l e d "  rate vector, 

such that: Y . r v ~ R j  = ~ i  = T," bu t :  ~PW--R~ i = I ~i ~ P;  and." 
^ 

i U i ~ u w ~ R ~  = ~ U. 

11 i = ( R ,  i . . . . .  R ~ ,  • R ¢  ~ . . . . .  R..i). " -  A "Jeas ib le"  rate vector, such 

that: Y, ew~R-- = P~ = P;  and;  ~ v w ~ R - -  = f j i  = U. 

It  follows from definitions that T =  v r P  + vvU," whence, if 

/}~ is feasible, as above, then also: E~,v--R-- = 7"~ = T.  
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(a) R~=R~Y : j + R U  U : k = ( R /  . . . . .  R J ;  R o k , . . . ,  R,~), • where possibly 
but not necessarily: i = j = k. If, in the middle member, either 
the protected vector is not P-reconciled; or, the unprotected 
vector is not U-reconciled, then R ~ in the left member is not 

feasible. 

Note that the individual component rates do not carry the reconciliation 
subscript, "P",  "'U" or "T" ,  or the "feasible" tilde, " ~ " .  It is the vector, 
as a vector, which is reconciled, not the individual component rates. If 

R ~ is feasible, R~, and RJ is feasible, RJ; then R~ = R~/':~ + Ru v:i will 

also be feasible,/~k But the vectors: 

R ~ = RI / ' : i  + R c':~ = ( R ,  ~ . . . .  , R . i ;  R~J . . . . .  R~, ~ . . . . .  R J )  v s II  ~ 

and: 

R"' = R p:'' + R v  ' : j  = (R~ ~ . . . . .  R ~  . . . .  R,] ," Rt~J . . . . .  R j )  ~ R "  

will not be feasible except possibly in special cases, although every in- 
dividual component, R~ ~ or R,J, of R z and R'" appears also as a com- 

ponent of one or the other of the feasible vectors /}~ and RJ. 

Q i  = ( Q l i ,  . . . , Q i; Q ~ i ; . . .  , Q i): _ A normal vector. 

Qp:j; O r : e : _  A protected normal vector; an unprotected normal  vector. 

Definitions by analogy to definitions of R e:j and R U:k. 
r 

Q~ ~-----~R~ : - For all x; then R ,  i -= r ,Q ,  i. Then Qi "underlies" its "resting" 

vector, R ~. If R ~ is T- P- or U-reconciled, R,r ~, etc.; or is 
feasible, / i  ~, then Q~ is reconciled, Q,r ~, etc.; or feasible, 

Q~, accordingly. 
q 

Ri~------~Qi:- For all x; then Q i =  q ~ R j .  Then R i "rests upon"  its "un- 

derlying" vector, Q~. 

C. Protection Curves.  

A "protect ion curve"  is either a rate curve or a normal curve. 

A "rate curve" is any smoothly continuous curve passing through the 
plot of the component rates of a rate vector plotted against class number. 

A "normal curve" is a smoothly continuous curve passing through 
the plot of the component normals of a normal vector; provided that the 
slope of a normal curve must be non-negative throughout the interval 
l < x < _ z .  
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The reflection in protection classification rates of variation of 
extraneous hazard conditions may produce negative slope to the rate 
curve over part  of its length. Negative slope to the normal curve indi- 
cates increase of rate with improvement of protection, or v.v., through- 
out the interval of the protection grading where the negative slope oc- 
curs. Remembering that in theory, the rate is a continuous function of 
grading, which is a continuous variable (see Section I, preceding), this 
represents a logically indefensible violation of consistency which may re- 
sult in Qj, < Qo where ~ > ¢, under the classification system currently in 
use, and is certain to result in Q~, < Q¢ where /z > ~" under some classifi- 
cation system possible of adoption. 

A protection curve uniquely "determines" its "defining" vector. A 
rate vector or normal vector does not define a unique protection curve. 
In the absence of further specification, the vector defines an entire family 
of curves, but this is of no practical consequence. The French curves and 
ships' curves of Mr. Carlson's nostalgic reference ~ are still very much 
in evidence upon the fire ratemaker's desk. He is sufficiently calloused ,to 
the implications to lose no sleep over the fact that a particular squiggle 
which gives him an appropriate rate pattern will have an infinite number 
of siblings, any of whom would be equally obliging. 

IV. RATE STRUCTURES 

A. Adjusted Rate Structures. is 

1. The Feasible Adjusted Rate Structure. 

The "/easible adjusted rate structure", { / ~ I '  is the set of all feasible 
adjusted rate vectors. It is completely bounded. 

Let: 

[~,p = (P/w, , . . . , o,.o,..., o) = (~1, . . . , o,.o,..., o) 

R: = (O,..., P/w~,..., 0 ; 0 , . . . ,  O) = (0 , . . . ,  : ~ , . . . ,  0 ; 0 , . . . ,  O) 

1: Carlson, (13). p. 76. 
is See APPENDIX A ['or development of equations presented below without proof, 

and for further discussion of the concepts summarized below. For the practical sig- 
nificance of these concepts, in addition to APPENDIX A, see also Section VI.D, to 
follow. 
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R,,P = ( 0  . . . . .  P /wa , 'O  . . . . .  O )  = ( 0 , . . . ,  I~,, '0, . . . , O)  

h ; '  = ( o  . . . . .  o ;  U / w ~ , . . . ,  o )  = ( o , . . . ,  o , f ~ , . . . ,  o )  

!~?' = ( o  . . . . .  o , . o  . . . . .  U/w~ . . . . .  o )  = ( o , . . . ,  o , . o  . . . .  , 

f t ,  U = ( o , . . . ,  o , . o ,  . . . ,  U / w A  = ( o  . . . . .  o , o  . . . .  , k . . )  

67 

} ; ( f l - - a  + 1) 

/~t, . . . . .  O) 

Then  the feasible adjusted rate structure will be formally defined: If R i is 

feasible, R:' (i.e., R ~ is an element of {/i}), then necessarily: 19 

(1)  /}' = Rp p:s + R u  u:k = y,,aJ ' : i /}~" + Y.~.a~U:~k2 j 

(ax p:i >_ O; ~va~ p:i = 1. a~ '':~ > O; E, : a J  ;:k = 1) 

(Possibly, not necessarily: i ----- j = k) 

and the components  of/}~ will be given by: 

R~ i = aj':~/~z = a~r:JP/w~; (x = 1 . . . . .  a:) 
(1.a)  

Rz  i = azV:kRz ~--- a zU:kU/wz ;  (X = fl  . . . . .  Z.) 

By implications of definitions given, P > O, U > O; and for all x, then 
w¢/> O and R~ ~ >~ O. By hypothesis, henceforth for all x, then w, > O 
in all equations presented. If, for any x, then w, = O, i.e. if no insurance 
is written in Class x, 2° then the class must be dropped from all calcula- 
tion, and the rate must be established by judgment alone, with reference 
to the rates of other classes. In consequence,  R~ > O for  all x. Therefore ,  
for all x, the coefficients, a2 of E q . ( 1 )  must be non-negative to avoid 
R, ~ < O for some x. 

The  restriction that the two sets of coefficients, {a~ v:i} and {a~V:k}, each 
sum to unity is justified in Appendix A. For  the moment  it may be noted 
that since by Eqs. (1 . a ) :  

w~,R~ i = a,/':sP; (x = 1,2 . . . . . .  ) 
and: 

w~R~ i = a~r::JU; (x = B . . . . .  z) 

then the summation-to-unity restriction on aj." is sufficient to insure that 
R:~ will be feasible. 

19 CJ. Mclntosh,  (14 ) .  p. 151, Eq. (8)  
20 If, in a given state, no c o m m u n i t y  is classified as Class  x, or  if no risks o f  a given 

underwr i t ing  class are found  in any  Class  x c o m m u n i t y ,  then w , = O .  A t  this  
writing, no N.B.F .U.  Class  1 city exists  in the  Uni ted  'States. (See Section VI,  
to fol low.)  
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Obviously, however, not all vectors possible of calculation by Eq . ( l  ) 
will be acceptable solutions to the rate revision problem. To begin with, 
by Eq. (1 .a ) ,  for one or more x, it is possible that for some i, then 
R~ ~ = O, which is an absurdity in practice. Secondly, rate inversions may 
be produced, i.e. it would possible for a given community to suffer in- 
crease in rates solely by virtue of improvemen t  in its fire defenses, or 
v.v., which again is an absurdity. As noted above in Section II.B, reflec- 
tion in the rate, R~, of a disproportionate concentration in Class x of 
extraneous hazards may properly result in R~ > R~+z, but in considering 
the normals, the condition chat Q~ > Q¢+, constitutes a serious violation 
of consistency by the implication therein that improvement  of protection 
will increase loss expectation, or v.v. For many vectors calculable by 
E q . ( l ) ,  it will happen that R J r ,  = Q~ > Q~+~ = R~.+,/r . . . .  

virtue of defining I R I  and of formulating E q . ( l )  is to estab- The 
lish a basis for further development. 

2. The  Operational Adjus ted  Rate  Structure. 

Consistency, as above, requires only that for all x, then Q,  < Q,+,, 
but if Q, = Q~+, a triviality results. In such a case, Class x and Class 
(x + 1) should be consolidated into a single class. Therefore, the consist- 
ency requirement, that Q~ < Q,+,, properly may be and should be modi- 
fied by hypothesis to the strict inequality, Q~ < Q~+,, but even this is not 
sufficient. It has been noted in Section I.B. that the adoption of any pro- 
tection classification system constitutes imposition of an arbitrarily dis- 
crete model upon an actual continuum, which leads to the question of 
inter-class differentials. In theory the model is inappropriate, whence it 
follows that the results of application of the model will be inaccurate .  
Mr. Pruitt's statement that: "*** in ¢his area, as in so many others, sim- 
plicity and accuracy are mutually antagonistic. To the degree that we re- 
quire a mathematical and clearly defined accuracy, we must perforce 
sacrifice simplicity and ease of operation, ''-~* seems entirely appropria*e 
here, although the original context is presently irrelevant. The question, 
very simply, is: How great a departure from "mathematical and clearly 
defined accuracy" can be tolerated for the sake of "simplicity and ease 
of operation"? 

If the classification normal relativity Q J Q  . . . .  between adjacent nor- 
reals, is trivial, the rate structure becomes unnecessarily complex. .'= At 

~ Pruin, (18). p. 154 
~.2 It should be noted, however, th~,t in considering elements of the fire rate other than 

reflect.ion of public protection, it may become necessary to retain trivial rate differ- 
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the other  extreme,  if Q,/Q,+, is excessive, the result well may be Mr. 

Prui t t ' s  "horse  and rabbi t  s t e w - ' o n e  rabbit ,  one horse '  ,,;~3 in any case, 
the spec t rum of hazard  wi.thin the individual  class will be so broad as 
to const i tute open invi tat ion to rate devia t ion  and cream-skimming.  ~ 
There  also may  be o ther  ext remely  pract ica l  compl ica t ions  of a kind 
such that  some rat ing jur isdic t ions  on occasion have refined the pro tec t ion  

classif icat ion system by insert ion of  addi t ional  classes when excessive dif- 
ferences could be reduced in no o ther  fashion.  Exac t  figures at which 
Q~/Q~,, passes from " reasonab le"  to " t r ivial ,"  or, a l ternat ively,  to "ex-  
cessive" cannot  be specified; nevertheless it seems necessary,  and on oc- 
casion has proved necessary,  to establish bounds  to Q~/Q,+,. 

Strictly speaking,  excess or  tr iviali ty in this regard cannot  be judged 
on the basis of the rat io  Q,/Q~+I alone. The  rat io  Qz/Q,+, and the value 
of the dilference,  Q~+,- Q~, must  be examined  together,  for all pract ical  
purposes.  -05 To  incorpora te  s imul taneous  cons idera t ion  of QJQ~,+t and 
Q~÷I -  Q.~ into what  follows here,  however ,  would require  that  the bounds  
to be hypo theca ted  as appl icable  to Q,~/Q~,+, be made  functions of Q,+,, 
which in turn would mater ia l ly  compl ica te  the deve lopment  to no good 
purpose.  In  pract ical  opera t ions ,  fore-knowledge  of the general  level of 
rates to be ob ta ined  ( though not,  of course,  of the exact  values)  normal ly  
allows the r a t emaker  to es t imate  rat ios which will p roduce  reasonable  dif- 
ferences,  or  v.v. if he prefers.  W h a t  follows in terms of Q~:/Q~+I could 
have been deve loped  in terms of Qz+,- Q~, though obviously  the form of 

the deve lopment  would have differed. 

To exclude f rom the rate  s t ructure  values of Q~/Qz+, ei ther  excessive 
or trivial, let  c~ = QJQ~+,, and let the constraint ,  O < c ~  < c,  < b-~ < 1, 
be in t roduced  into the calculat ion.  By definition of the ra te -normal  ratio,  

ences 1o avoid violation of consistency. The ultimate cause of such circumstances is 
the fact that the contribution of a given hazard to the total expectation of loss will 
vary according to the presence or absence of other given hazards. Cf..Mclntosh, 
(14), p. 152; also (16), p. l18ff. (The solution given in the latter reference is 
an alternative to retention of a trivial differential, but is not always practicable.) 

-~zPruitt, (18). p. 153 

2.~ To untangle the metaphor, cream the rabbit. 

_,5 For example, the author once was involved in a rather heated controversy with ,the 
officials of a certain municipality over the question of whether or not a rate reduc- 
tion of $0.20 per $1.000 of insurance was an insultingly ".trivial" return for money 
spent by .the city to im~prove its protection classification, although lhe fiat sum 
anaounted to 11% of the 9re-existing rate of $1.80, a percentage normally consid- 
ered quite reasonable. 
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r~, it then follows that since Jx is defined by f~ = R~/R~+I, then O < 
~x <- Ix <- ~ < r J r  .... by the equation: 

(2) /'~ = cxr~/r~+,," and: ~ = c~r~/r~,1 

The hypothesis of bounds then may be stated completely as the constraint: 

(I)  O < c ,  < c, _< c--'~ < 1; and: O < t ,  _< tx < ~  < r~/r,+, 

It should be noted that Constraint (I)  also implies that Q, < Q,+, and 
that R,  > O, as required. 

"operational adjusted rate structure", op{[l], now may The be de- 
fined informally as the set of all feasible vectors whose component rates 
may be appropriate for application, and may be defined formally as a 

proper su,bset of the feasible rate structure [RI such that if R ~ is a mem- 

ber of op IRI, then: 

(3) opR i = opRp ":i + opRv v:k = 2~,a,P:J/~ P q- Zt,.a,V:h'/~ v 

(aJ':J > O," ~,,ea~ ":j = 1. a~ v:k 3> O," ~va~ u:~ = 1) 
(For  x v a a or z-~°: 

- -  , .  

(J,,at3 v:kw,~U/woP < aJ':~ <-]aa~V:~waU/wgp) 

(Possibly, not necessarily: i = j = k) 

The component rates, R,  ~, of opR ~, are given by Eqs. (1.a) subject 
to the restrictions imposed in Eq. (3)  upon the coefficients a'~. 

Henceforth, an operational rate vector, opR ~ will be denoted simply 
r~ . i3 ,  as R , except when it may be necessary to emphasize in particular 

context that a given vector not only is feasible but also is operational. 

Very obviously, the bounds [, and f-, are not mathematically rigorous, 
but the degree of rigidity exhib]-ted will vary with practical circumstance 
in a particular case. 

3. The Final Adjusted Rate Structure. 

T.he "final adjusted rate structure", consists of a single vector, R*, 
which is that particular vector whose components, R~*, are the rates to 

be placed into effect. Obviously, R* must be an operational vector. 

"~ By previously-given definition of z, [. does not exist, hence the restriction cannot 
apply to a,. 
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B. The Existing Rate Structure. 

The "existing rate structure" consists of a single vector, R ", whose 
components, Rx ", are the rates actually in effect at the time the operation of 
rate revision is initiated. Superscript "e" identifies quantities associated with 
the existing rate structure, thus: U', P", Q~, etc. 

The only present concern with the existing rate structure is the utiliza- 
tion of U ~, PL R~ ", etc., as the parameters and arguments of rating formu- 
las appearing in Section VI, to follow. 

V. RATE STRUCTURE ALGEBRA 
A. The Problem. 

It is, of course, obvious that, givea pre-determirted target rates, U and 
P, a feasible vector always will result ff the components, R~ ~, of any rate 

^ 

vector, R ~ are multiplied by the ratio P/P~ for x-----1,2 . . . . .  a, and by 
^ 

the ratio U/U ~ for x = f l , . . . , z .  There are, however, circumstances 
under which this simple solution either is inadequate or produces unde- 
sirable side effects, perhaps intolerable side effects. 

It may be that for some x, say x =/~, that the value to be assumed 
by the final adjusted rate, R~*, is pre-determined within narrow bounds 
by underwriting or other considerations, and an interminable number of 
trials with successive rate vectors, R ~, R j . . . .  may be required before a 
vector R k is found such that R e * =  R~kP/P k or R ~ * = R k U / U  k, accord- 
ingly as ~ < ~ or ~ > / r ,  and also such that for all x ~ ~, the rates R,* --  

RxkP/P k or R** = R,kU/~] k, as x _< ,~ or x >~ r ,  are considered appropri- 
ate. The problem becomes particularly difficult if bounding values of two 
or more of the final adjusted rates are pre-determined by side conditions. 

Also, when this method of solution is used, the  ratemaker has no con- 
trol over the boundary ratio, ca = Qa/Q~. Not only may ca become either 
obviously and completely trivial or obviously and intolerably excessive, 
but uncritical and exclusive reliance upon this method .has been known 
to produce in actual practice the weird situation where a community 
could secure wholesale fire rate reductions by disbanding the fire depart- 
ment and selling off the apparatus. In theory, remembering tha.t R,  is in 
actuality a continuous function of protection grading, separate adjustment 
of the premiums for the "Protected" and "Unprotected" statistical classes 
(where P/P'; =/= U/U ~) should be accomplished by rotating the rate curve, 
not by breaking it into two pieces and translating each piece up or down 
the vertical axis independently of the position of the other. ~= Although in 
~7 See Note  10, sup .  



72 FIRE CLASSIFICATION RATES 

many cases this theory is academic, in other cases it definitely will not be 
so. Whether or not it is academic will depend entirely on the actual values 
of  P% U% P/P~ and U / U  ~ in particular instance. 

Two systematic methods of solution which avoid both the theoretical 
and the practical difficulties involved here are given in Section VI, to fol- 
low, but first it may be well to explore the implications of Constraint (I)  
imposed upon the vectors of the operational rate structure. 

B. The Simplest Non-Trivial Case. 

Assume a system of four protection classes. Classes 1 and 2 belong 
to the "Protected" statistical class, and Classes 3 and 4 belong to the "Un- 
protected" statistical class. 

It follows from the definition, f ~ -  R J R  .... that since z = 4, then: 

R e  = feR~ 

(4) R, = I..R~ = LLR~ 
R ,  : f ,Re  = f , feR~ = l f fof ,R~ 

whence: 

(5)  

whence: 

(6) 

Epw~R.~ = (J ,w,  + we) Re = f~f.~ ( f , w ,  -t- we) R.~ -~ 

~ u w ~ R ~  = (fewe -q- w J  R~ = (fswe "q- w~) Re/ fe f3  = [I 

P =LL J,w, + w~ _;~, 

U Lw,  + w~ 
^ ^ i t  

where by definition: P-=P*/U~; and for reference to follow, let Y'* = 

P/U;  whence it follows that if R ~ is feasible, /~i, then: ~i = p ,  = P / U .  

It further follows from Eqs. (4) and (5) ,  by rearrangement follow- 
ing direct substitution of corresponding terms, that if R ~ is feasible, 

/{~, then: 

(7) 

Rt  ~-~" f i p  = f ifeifsi U 

f?w,  + w~ f, iw, + w~ 
P Lif,i  U 

R*i = ] ,~w,  + w~ : fs%vs + w~ 

P LIU 
R't  = h i if?w, + w.) = L~w, + w~ 

P U 
R~'i = t ,  iL ~ i f ]w,  + w,) - f, iwa + w~ 
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Imposing the bounds of Constraint (1) upon 1~* and re*, it follows from 
Eqs. (7) that extremal values of Re and Rs are given by: 

P • and" Re -- P 
Re = f i u ,  ' q_ we ' - f~iW, + We 

R e - -  )/sU ; and: R~ = _ fsU 
- -  f~w~ + w~ f,w~ + w.,, 

(s) 

(9)  

whence: 

(lo) 

(11) 

Re (I,w~ + w~) P 
/e i <_ 

R ,  --  ], (fxw, + we) U 

R ,  ( / ,w,  + w~) P 
1# > . . . .  

R ,  f ,  ( f ,w ,  + we) U 

The implications of lneq. (10) are that for arty choices ot~ [1 > O, 
and o [ f s  > O, as required by Constraint ( I ) ,  there may be encountered 
values of U and P, which are beyond the ratemaker's control, such that 
necessarily f i > re/rs, whence, by Eq. (IV.A.2),  ~s then Qe i > Q~ and 
possibly, even Q e ' >  Q~. Conversely, the implications of Ineq. (11) are 
that for any  choice of ~ < r , /re  and of fe < r / r~ ,  there will exist values 
of U and P such that necessarily ¢ > co ~ > O, where ¢ is arbitrarily small, 
which implies that '1 > I QJ - Q o I > O, where ~1 is arbitrarily small which 
is the very essence of triviality. By appropriate rearrangement of Ineqs. 
(10) and (1 l ) ,  comparable implications concerning the value of fj~ can 
be demonstrated to result from any choice of bounds to f~* and fs *, and 
concerning the value of f3 ~ for any choice of bounds to f~ and ] i .  

It  is to be noted that realization of the possibilities implied, as 
above, by Ineqs. (10) and (11) depends upon the ratio ~P* = e/u, and 
not upon ,the actual v~lue of either P or U. This fact may be turned to 
practical advantage. 

There are eight possible combinations: f~, #,, f.," 1,, re, -f~; etc., of 
the extremal ratios, f~ and f,. Entering each of these combinations in turn 
into Eq. (6) ,  let: 

f, w, -[- w.., _ J) (f t, fe, fa) =tet'-l w  + w, 
(12) 

9","  = p(f, ,  f~, J~) 

• -'s "Eq. (IV.A.2)": - Eq. (2) introduced in Section 1V.A. 
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From the first and last of Eqs. (12 ) ,  it will be seen that for any 
given choice of values for f~ and f-~, the value of Pr is the minimum value 
and the value of pyre is (he max.imum value which can be assumed by 
^ 

P ~ =  P(L ~, ffl, [fl) subject to Constraint  (1). I t  theft follows from Eqs. 
(7)  (whereby it is seen that R /  is for all x a function of either U or P, 
together with one or  more of the rat.ios ffl) that if P* < P~ or .9" > 
.pv,z, no operational rate vector will exist. To be feasible in such instance, 
there must be associated with the vector R ~, values of ffl such that for 
at least one x, then ffl > f.~ if P* > 9 vm, or 1, ~ < f~ if ~P* < y~l. 

If P* = P~ or P*----PYre, then there will exist exactly one opera- 

tional rate vector, /]*,  which may be calculated directly by Eqs. (7) ,  
en.tering as arguments of the equations the values of fl, re, f~ if P* -----PJ, 
and the values of 11, f,-,, f~ if P* = pyre. 

It  is to be demonstrated :'~ that if P~ < . 9 "  <pyre ,  then the final 

rate vector, /~*, may be calculated directly as a linear convex combina-  
tion :'° of certain vectors to be associated with P~, . . . , pv ,~ ,  provided that 

side conditions imposed upon R* (e.g., predetermined bounds to the 
value to be assumed by R~* for some one or  more x) do not render 
solution impossible in particular instance. The  smaller the value of 
P*-P~,  or, alternatively, of p y r e _ p , ,  the more restricted will be the rate- 
maker 's  freedom of choice. 

C. The General Case. 

For  notational convenience, let: 

{ R~/R~+I; i f : x < z  
f ~ =  1; i f : x = z  

( R J R ~ , , ;  if: ~ < t ~ < z  
f:=~, = H Jr  = 

• ~¢ Rc/R~," if: ~ _ < t , = Z  

With the above definition of re:t,, and extension of the previously- 
given definition of f~,,~l under  a generalized classification system of Class 

-°9 See APPENDIX A and also Section VI.D., to follow. 
:"'"Linear convex combination":--E.g., each of the two summations in the righl 

member of Eq.(IV.A.I) is a "linear convex combination" of vectors by virtue of 
the restrictions upon the coefficients a.V. (If these restrictions are removed, the en- 
tire right member becomes simply a "linear combination" of vectors.) 

:~1 It should be noted that this extension of the definilion of f.~ requires appropriate 
qualifying extension of the statement of Constraint (I). 
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1 , . . . ,  Class ,~; C l a s s / 3 , . . . ,  Class z, Eqs. (4) become: 

(13) R,~ = I~R,~+, = I~:.- ,R,~ = I : : : R :  
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whence Eqs. (5) become: 
12--J 

¢t--I 

(14) = l,,:~- (Y/'~:._,w~ + w J  R ~  = [> 
Ig=-.I 

E,,w~R~ = (f,.A-' (Ed~:-. w,A R~ 
= (Yv/~::w~) R. = 

whence: 

(15) ~ b yl~:~_,w~+w~ 
u Y,d~,:.w~ 

and by analogy to Eqs. (7),  for any feasible vector, /i~: 

(16) 

R ¢  ~ _ fc:~iP _ I¢:z l U  . < 
• Y J  . . . .  ' Zd,~:,?w,: ~w (¢ - ,0 

Imposing Constraint (I) upon I ,  ~, by analogy to Eqs. (8) and (9)" 

(.17) R~ = P P a-i ; and: R~ = a-, 
E l~:o-jw,~ + wo Y L:,~-,w. + wo 

• = J  - -  X = I  

tO:.-U ; and: R~ = }-t3:.U 

From Eqs. (17) and (18), inequalities analogous to Ineqs. (10) and 
(11 ) may be formulated, and these inequalities will carry exactly the same 
implications under a generalized classification system as do Ineqs. (10) 
and (11) under the 4-class system assumed in Section B, above. 

There will be 2"-' possible 
i,,l~., ...,1=_,,....,.1,,1o., ...,-L_,. 
b e a  system of 2:-' equations: 

combinations of the extremal ratios: 
Hence the analogue of Eqs. (12) will 
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(19)  
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G - I  

J~' = f.h~:-- "='- 
_ _ "xZrxJ~,: =~t .~ 

= ~ ( f  . . . . . .  /,,_, ,. f~,. f~ . . . . .  f~_,) 

J~"~ = 1~(I ', . . . . .  f',,-,," J',; f'o . . . . .  J'.--,): (/'.,. = L, or ]~) 

J"~ = ~(7,  . . . . .  L - , ,  L ,  D~ . . . .  , L - , ) .  

I t  will not follow that if q, =/= % then necessarily J~'~ =/: J~0; and for 
I < q~ < f~, the order of relative magnitude among the several l'q' may 

vary with the actual values of J~, -]~ and w~ in particular instance. In all 
cases, however, regardless of the parameter  values, the value of P' will be 
less than, and the value of pn, greater than, the value of any joep for 4, ~ 1 
or f~. Also, as under the 4-class system previously displayed, in the com- 
pletely general case: if P* < Pt or P* > pn, there will be no solution to 
the rate revision problem except in violation of Constraint  (1);  i£ 
P¢----=P~ or PC = pn there will be a unique solution to the problem; if 
p ~ <  pC < pn, then operational rate vectors may be calculated directly 
as linear convex combinations of  not more  than z vectors of certain ones 
to be associated with the several pco;,,~ finally, the smaller the value of 
iP* - J~ or, alternatively, of j~n _ y , ,  the narrower will be the bounds of 

the operational rate structure, o p { l i } ,  i .e. the more restricted will be the 
ratemaker 's  f reedom of choice. 

See A P P E N D I X  A for further discussion. 

Vl. RATE CALCULATION 

A .  T h e  Class i f i ca t ion  S y s t e m .  

Throughout  what follows, it is assumed that the protection classifi- 
cation system is the N.B.F.U. system described in Section I.B., preceding. 
However ,  as no city in the United States presently is classified as 
N.B.F.U.  Class l, then w, = 0, whence Class 2 is the lowest-numbered 
class to be considered in numerical examples. This is of absolutely no 
consequence in connection with M e t h o d  I, to follow in Section C, below, 
except to explain the absence of Class 1 rates throughout the calcula- 

:v_. Normally, the number of vectors required for this purpose will not exceed .three or 
four, but in no case will more than z vectors be required in the combination. See 
APPENDIX A and also Section VI.D, to follow. 
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tion. F o r  the significance of the missing Class 1 with respect  to Method  
II, Section D, below, see A P P E N D I X  A, Section 3, following. 

B. ,4pplication to "Loss  Constan.t Rates." Data .Tables. 

The  da ta  used in all numerica l  examples  to  follow is given in Tables  
I, 2 and 3. The  da ta  of Table  1 is to be used in all cases. I t  will be 
specified in par t icu la r  cases whether  Table  2 or, a l ternat ively,  Tab le  3 
is to be used. 

The rates and parameters given in these tables are based upon the 
F r a m e  Dwell ing Bui lding rates in effect as of this wri t ing in the State of 
Louisiana.  The  only modificat ion of the actual ly-exis t ing rate s t ructure  
has been to e l iminate  a so-cal led "Coun t ry  Dwell ing" rate (h igher  than 
R,o) ,  and to combine  the actual  weighting factors for "Coun t ry"  and for 
N . B . F . U .  Class 9 into the value shown for w9 in Table  1. The  true value 

of w~ would be less than 2 % ,  since N .B .F .U .  Class 9 is vir tual ly non- 
existent  in the state. 3a 

The  Dwell ing rate s tructure in Louis iana  embodies  the so-called "loss 
constant  rat ing method ,"  under  which the "effective rate," E¢, is given by 
the formula:  

= (C~ + D . V ) / V  

= The "loss constant." (Poss ib ly  the same for 
two or  more  classes.)  

D~ = The  "residual rate. ''3"~ 

V = "Policy size," i.e..the amount  of insurance 
under  a given policy. 

Let :  
V2 'v = The mean pol icy size in Class x. 
Vr ~v = The mean pol icy size statewide.  

I t  then follows by Eq. ( 20 )  that :  

( 21 )  E y  = (C~ + D~V~"")/V~"': = The  mean effective rate of Class x. 

( 22 )  E f t  = (C~ + D~V,~."v)/V,~. "" = The mean effective rate of Class x 
"no rma l i zed"  to the s tatewide mean 
policy size, V,/'v. 

a3 Whenever an 8th class community in Louisiana slips, it seems to sli~p all the way 
through N.B.F.U. Class 9 into Class 10. When a Class 10 town decides to im~prove 
its status, momentum usually carries it up through Class 9 into Class 8 or better. 

8.~ The "residual rate" commonly is denoted by "R." rather than by "D." in expressing 
Eq. (20), but in present context this notation obviously would cause confusion. 

(20) E~ 

where:  
Cx 
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T A B L E  1 : ~ Weight ing  Factors .  

Stat. Class. 

Prot. Class 

Wz 

"Pro tec t ed"  

2 3 4 5 6 7 8 

0 .066  0.461 0.052 0.148 0.137 0 .079 0.057 

"Unpro tec ted"  

9 10 

0.215 0.785 

Prot. Class 

R~ ~ 

f~ 

wl----0,  min. Class N u m b e r  in c a l c u l a t i o n = 2 ,  a = 8 ;  / 3 = 9 ;  z = 1 0 .  

T A B L E  2: - -  Exis t ing  Rates .  

2 3 

1.81 2.01 

0.75 0.75 

0 .90 0 .90 

2.21 

0.75 

0 .90  

2.89 

0.80 

0.95 

3.09 

0.80 

0.95 

3.57 

0.80 

0.95 

3.77 

0.80 

0.95 

9 10 

4.24 5.02 

i - -  
0.80 * * 

-[- 

0.95 * * 

l- 

f3 

Z 

P" ~ 2.509;  U" = 4.852.  r~ -- q~ = 1, for  all x. 



T A B L E  3: - -  Exis t ing Rates ,  Exis t ing Normals .  

Prot. Class 

R . 

L 

Q z  e 

c.r 

r'a: 

q~ 

1.72 1.73 2.24 2.75 

0.83 0.64 0 .80  0.73 

1.00 0.77 0 .96 0.87 

3.22 

0.77 

7 8 

3.85 3.98 

0.82 0.74 

9 10 

4.77 5.47 

0.83 * * 

0 .99 * * 

4 .24 5.02 

0 .80  * * 

0.92 

1.81 2.01 2.21 2.89 3.09 

0.75 0.75 0.75 0.80 0.80 
I' I 

0.90 0.90 0 .90 0.95 ! 0.95 

0 . 9 5 l  0.861 

1.161 

1.014 

0 .986 

0.98 0.88 

1.052 

3.57 ] 3 . 7 7  

0.80 0.80 
I" 

0.95 0.95 

0 . 9 5 2 ]  1.042 1.078 1.056 

1 . 0 5 0  0.960 0.928 0.947 

0 .95 * * 

1.125 1.090 

0.889 0.917 

Po ---- 2.407; U ~ ---- 5.320.  
qe ---- 1.069; qtz --- 0 .911.  

Po • = 2.509;  Uo * ---- 4.852.  
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It will follow by straightforward algebra that E~ ~ as calculated by 
Eq. (21)  conforms exactly to the definition of the protection classifica- 
tion rate, R~, as given in Section ]I.D., preceding, and hence may be sub- 
stituted for R~ in any equation so far developed or to be developed be- 
low, without affecting the validity of the equation. 

In general, as noted in Section 1I, R~ is "normalized" to the condi- 
tions of Class z, i.e. of Class 10 in present instance, to obtain Q~. If 
V~o ~ is substituted for Vr .... in Eq . (22) ,  then E~ ~ will conform exactly 
to the general definition of Qz. The fact that it does not so conform to 
the general definition (unless by coincidence VTav= Vjo ~, which is 
urdikely) is presently irrelevant. The basic concept of Q~ is simply the 
normalization of R~ to some common set of extraneous hazard condi- 
tions, and the choice of Class l0  in the general case is not mandatory, 
though convenien,t. (See Section II.B, preceding) Normalization of 
Ez "v to the statewide average, Vr' ' ,  rather than to the Class 10 average, 
V,o "U, is not mandatory. However, choice of Vp ~ normally will give more 
conveniently-handled values for low-numbered classes, and also a truer 
picture of rate distribution, than will Vjv"L In any equation so far de- 
veloped or to be developed below, Ez9 may be substituted for Q~ without 
affecting the validity of the equation in the least. 

The values of R~ in Table 2 are the actual values of E ~  for Frame 
Dwelling Buildings, calculated from current Louisiana rates-in-effect on 
the basis of the actual policy-size sampling underlying the rate structure. 
These same E~ 0 are entered as "Q~" in Table 3, wherein E y  becomes 
"R~". Equations (21) and (22) form the bridge which links the present 
development with the loss constant rating method. 

It should be noted that the values of f,, }-~, c~ and c, shown in the 
tables are assumed for illustrative purposes only. There is no intent to 
suggest that these values are necessarily appropriate in any given instance. 

C. Method I. a~ 

Conditions of Application. 

(a) Neither the final value to be assumed by any individual adjusted 
rate, R~*, nor the percentage value of the adjustment .to any individual 
protection class, is pre-determined; and: 

(b) The bounds to the inter-class ratios, [, and }-~, or, c~ and c,, are 
considered to be extremely elastic. 

35 See APPENDIX B for derivation of all equations employed in this section. 
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Case 1. 

Supplemental Conditions:-  The rate-normal ratio, r~ = R~/Q~, may be 
taken equal to unity for all x; and: the shape of the existing rate curve 
is to remain unchanged. 

Algebraic Solution: 

For each protection class in turn, calculate the final adjusted rate, 
Rx*, by the equation: 

U - P PU ~ - UP e 
(23.a) R ~ * = R ~  ~U~_P~ F U~_p~ 

Graphical Solution: 

(1) Plot the points (pc;p) and (U";U), labeling the horizontal axis, 
"R~e, '' and the vertical axis, "R~*". Draw the straight line through these 
points. 

(2) Read the final adjusted rates, R,*, as the ordinates of those 
points on the line, whose abcissas are the respective existing rates, R~ e. 

EX A M PLE 1. 

Premium Adjustments Required: To the "Protected" statistical c l a s s : -  
10% increase. To the "Unprotected" statistical c l a s s : - 2 5 %  increase. 

Data Reference: Tables 1 and 2. 

Algebraic Solution: 

The complete rate calculation is shown in Table 4, together with the 
values of f~* and the verification. 

A 
The small differences, P* - P = 0.001 and &'* - U = 0.003 are due 

solely to rounding error, as may be seen by carrying at least five decimals 
at each stage of the overall calculation. The form of the calculation is 
exact. 

Whether or not the ratio f~* < f~ is to be accepted is a matter of judg- 
ment. In dollars and cents: f~Rs* -- R~* = $ 2 . 4 2 2  -- $2.339 = $0.083 
per $1,000 of insurance. 
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X R z  e 

2 1.81 

3 2.01 

4 2.21 

5 2.89 

6 3.09 

7 3.57 

8 3.77 

9 4.24 

10 5.02 

F I R E  C L A S S I F I C A T I O N  RATES 

T A B L E  4. 

Solution of Example I. 

R z *  

1.775 

2.057 

2.339 

3.299 

- ×  1.411 - - 0 . 7 7 9 = - )  3.581 

4.258 

4.520 

5.204 

6.304 

1,* Verification 

* * W~ .. w z R ~ *  

0.863 0.066 0.117 

0.897 0.461 0.948 

#0.709 0.052 0.112 

0.921 0.148 0.488 

0.841 0.137 0.491 

0.938 0.079 0.336 

0.872 0.057 0.259 

* * /~* = 2.761 

* * / ~ *  - P = 0.001 

0.856 0.215 1.119 

* * 0.785 4.949 

^ 

P = 1.10P e = 2.760; U = 1.25U 6--- 6.065 U* - 6.068 

(U-P)/(U~-P ~) = 1.411; (PUe-UP~)/(U~-P ~) = -  0.779 U* - U = 0.003 

# [~* = 0.709 < 0.75 = l.~ 

Graphical Solution: 

Figure 1 represents the graphical solution of the problem. The final 
adjusted rates obtained from the original of the graph are: 

R~* = 1 . 7 8 ; R ~ * = 3 . 3 0 ; R ~ *  = 4 . 5 0  

R ~ * = 2 . 0 6 ; R 6 * = 3 . 5 8 ; R g *  = 5 . 2 0  

Re* = 2.34 ; R:*  = 4.26 ; Rio* = 6.29 

and in verification: 

Y.~,w~R~* = / 3 ,  = 2.731; whence: /3* - P = - 0 . 0 2 9  

~,uwxR~* = ~]* = 6.016; whence: U* - U = - 0 . 0 4 9  

The graphical solution follows immediately from the fact that Eq. (23.a)  
is simply the slope-intercept form of a linear equation in R ,  e and R,* .  
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F I G U R E  1. 

Graphical Solution of Example  1. 

e,o -- ..................... , [~~~o7) 
, (u~; u ) 

5.0 

cr 4 . 0  

E 
&O . . . . . . . . . . .  

%~ 2.O,.o ' ~ (p~; p) 

o ,,,o :,o, 
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Case 2. 

Supplemental Cond i t i ons : - -The  rate-normal ratio, r~, may be taken 
equal to unity for all x; but." the shape of the existing rate curve is to be 
revised. 

Algebraic Solution: 

(1)  Determine by any convenient method a set of trial rates, R ,  ~, 

which define a rate curve of the desired shape. Calculate U~ = Y~uw~R~ ~ 

and P~ = E,,w~R ~. 

(2) Substitute R~ ~, U~ and bi respectively for R~ ~, U ~ and P" in 
Eq. (23 .a ) ,  and compute the final rates, R~*, as in Case 1. 

Note: Although the exact values of R~ ~, /.~ and /~ are imma.terial, 

the difference U~ - / 3 z  should contain at least as many significant figures as 
does the difference U - P. This normally will result if the several R~ ~ are 
so chosen that R,o ~ > U, Rs ~ > P, and R~ ~ < P for at least one value of 
~" such that ~ < 8. 

Graphical Solution: 

Proceed as in the graphical solution of Case 1, except that the points 

to be plotted are (/31,. p) and (/~i,. U), and the horizontal axis is to be 
labeled "R~ i ." 

E X A M P L E  2. 

Premium Adjustment Required: To the "Protected" statistical c l a s s : -  
25% increase. To the "Unprotected" statistical c l a s s : -  no adjustment of 
presently reported premium. ~ 

Data Reference: Tables 1 and 2. 

Assumption: The following trial rates define a rate curve of the desired 
shape: 

R.'  = 1 .37;R~ ~ = 2 . 2 2 ; R ~  ~ = 3 . 6 1  

R 3 ' = I . 6 1 ; R 6 ' = 2 . 6 1  ;R9 ~ = 4 . 2 5  

R~' = 1.89 ; R7 ~ = 3.07 ; R,o ~ = 5.00 
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Algebra ic  Solut ion:  

U ~ = 4.852 ; whence: U = 1.000U ~ = 4.852 

P~ = 2.509 ; whence:  P = 1.250P ~ = 3.136 

~ji = ~c .w~R i = 4.839 

Pi = ~,vw~R~ i = 2.066 

whence by Eq. (23.a)  with appropriate substi tutions:  

(23.a .1)  R ~ , * = 0 . 6 1 9 R ~  i q -  1 .858.  

The final adjusted rates calculated by Eq. (23.a)  are: 

R e * = 2 . 7 0 6 ; R ~ * = 3 . 2 3 2 ; R s *  = 4 . 0 9 3  

R J : = 2 . 8 5 5 ; R e * = 3 . 4 7 4 ; R 9  '~ = 4 . 4 8 9  

R,* = 3.028 ; R,* = 3.758 ;R,0* = 4.953 

and in verification: 

Y.vw~R~* = P* = 3.136; whence: /5. _ p = 0 

Y.vw~R~* = U* = 4 .853 ;whence :  U* - U = 0 .00 l  

The rate curves defined respectively by the trial rates R~ ~ and the 

final rates, R.g ~, are shown in Figs. 2.a and 2.b. The  relationship (see the 

figures) between R~ ~ -- L~ i and R~ '~ - L.~ should be noted. 

Case 3. 

S u p p l e m e n t a l  C o n d i t i o n s : - -  T h e  rate-normal  ratio, r,,, cannot  be taken 

equal to unity for all x; but:  the shape of the normal  curve is to remain 
unchanged.  

Algebra ic  Solut ion:  

(1)  Calculate the "unpro tec t ed  target normal , "  Uq, and the "pro-  

tec ted  target normal , "  Po, by the equations:  

U - P P U  ~ - U P  ~ 
Uo = Uo ~ U~ _ P~ + qg U ~ _ P~ ; (qu = ~ ; w ~ q ~ )  

(24)  
U - P P U  ~ -- U P  c 

- -  : '~ ,]4 ) Pq Po ~ U  ~ _ P ~ q - q p  U ~ _  p~ , ( q p = ~ .  ~q~) 

aa It may be noted that if the values of R, shown in ]'able 2 s imply  are increased each 
by 25% for Classes 2-8 while leaving R~ at present value for Classes 9 and 10, the 
result will be not only: Re* =4.71 :>4.24=R~*: but also: R7"-=4 .46~4 .24= 
R.~*. Remembering that by hypothesis, i", = 1, this solution is unacceptable even 
though the required premium volume would be obtained. 
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F I G U R E  2.a. 

Ra te  Curves.  Example  2. 
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X = C L A S S  N U M B E R  
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FIGURE 2.b. 

Rate Curves. Example 2. 
Expanded Scale with Reference Lines. 
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(2) For each protection class in turn, calculate the final adjusted 
normals Q~* by the equation (cfi Eq.(23.a)  ):  

(23.b) Q~* = Q~e U e - P e  f PeUq ~ -  U~Pv c 
Uq ~ - p ~  Uo ~ - pq~ 

(3) Calculate the final adjusted rates by the equation: 

(25) R~* = r~Q~* 

It may be noted that Eqs.(23.b) and (25) can be combined if both 
sides of Ep.(23.b)  are multiplied by r~., yielding (Cf. Eq . (23 . a ) ) :  

- P~Uq ~ - U~p9 ~ (25.a) R~* = R~ ~ U~ Pq + r ~ - -  
U~ e Pe r U9 ~ -  po e 

whence R~* is obtained directly without intermediate calculation of Q~*. 
Offsetting the immediate operational economies of Eq.(25.a)  is the fact 
that unless significant changes are to be expected in the distribution of 
sums insured, as reflected in the several weighting factors, w~, the final 
adjusted normals, Q~*, of the current rate revision may be stored to be- 
come the existing normals to be used in the next subsequent rate revision. 
Thus the immediate use of Eqs.(23.b) and (25) in preference to Eq. 
(25.a) may save calculation at a later date. 

It also may be noted that it is possible to obtain a solution by the 
method of Case 1 which will produce the required premium. However, 
direct adjustment of Rx ~ to Rx* by Eq.(23.a)  when r~ :/: 1 is very likely 
to result in unacceptable inversion of the normals, i.e. for some x, then 
Q~ > Q .... If r~ ~ l ,  then R~ > R~+, is permissible, but never the in- 
consistency of Q~ > Q .... 

Graphical Solution: 

By analogy to the graphical solution of Case 1, the final adjusted 
normals Q,* are obtained from the plot of a straight line through the 
points (pqc; Pc) and (Uoc; U~), where the horizontal axis represents Q/: 
and the vertical axis represents Qjc. The final adjusted rates then follow 
by Eq. (25) .  

Case 4. 

Supplemental  C o n d i t i o n s : - T h e  rate normal ratio, r~, cannot be taken 
equal to unity for all x; and: the shape of the normal curve is to be re- 
vised. 
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Algebraic Solution: 

(1)  Calculate Uo and P~ by Eqs. (24)  as in Case 3. 

(2)  Determine by any convenient method a set of trial normals, Q~,  
^ 

which define a normal  curve of the desired shape. Calculate: Uo~= 
A . : ~  i 

~vw~Q~; and: Po~ = ~pw~Q~ . 

(3)  Calculate the final adjusted normals, Q~*, by Eq . (23 .b ) .  

(4)  Calculate the final adjusted rates, R~*, by E q . ( 2 5 ) ,  as in 
Case 3. 

Graphical Solution: 

Case 4 may be solved graphically for Q~*, by analogy to the graphi- 
cal solution of Case 3, whence R~* then follows by E q . ( 2 5 ) .  

E X A M P L E  3. 

Premium Adjustments Required: To the "Protected"  statistical c l a s s : -  
30% increase. To  the "Unprotec ted"  statistical c l a s s : - 5 %  increase. 

Data Re/erence: Tables 1 and 3. 

Assumption: The following trial normals define a normal curve of the 
desired shape: 

Q~ -- 1.37 ; Q5 ~ = 2.22 ; Qs ~ -- 3.61 

Q,~ = 1.61 ; Q~  = 2.61 ; Q9 ~ = 4.25 

Q~  = 1.89 ; Q~  = 3.07 ; Q,o ~ = 5.00 

Algebraic Solution: 

U ~ =- 5.320;  whence: U = 1.05 × 5.320 -- 5.586 

P~ = 2.407; whence:  P -- 1.30 × 2.407 = 3.129 

whence by Eqs . (24 )  : 

Uo -- 5.092; and:  P~ = 3.289 

and by hypothesis:  
^ . 

Uo ~ = ~uw~Q~ ~ = 4.839 
^ . 

P~' = ~pw~Q~ ~ = 2.066 

whence by Eq . (23 .b )  the final adjusted normals are: 

Q ~ * = 2 . 8 3 6 ; Q ~ * = 3 . 3 8 9 ; Q , *  = 4 . 2 9 3  

Q,* = 2.993 ; Q~* = 3.643 ; Qg* = 4.709 

Q~* = 3.175 ; Q,* = 3.942 ; Q~o* = 5.196 
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and in verification of the normals, Q~*: 

~l.w~Q~* -- /30" = 3.287; whence: 'rio* - P0 = - 0.002 

~uw;Q~* --/3~,* = 5.091; whence:  Uo* - U o = - 0.001 

F r o m  the final adjusted normais, as above, the final adjusted rates are, 
by E q . ( 2 5 )  : 

R ~ * = 2 . 6 9 4 ; R s * = 3 . 2 2 6 ; R s *  = 4 . 5 3 3  

R ~ * = 2 . 5 7 7 ; R G * = 3 . 7 9 5 ; R g *  = 5 . 2 9 8  

R4* = 3.219 ;Rz*  = 4.249 ;Rl0* = 5.664 

and in verification of the final adjusted rates, R~*: 

~l,w~R;* =/3*  = 3.124; whence: /3, _ p __ _ 0.005 

~uw~R~* = /~/* = 5.585; whence: U* - U -- - 0.001 

D. Method II. 3~ 

Conditions of Application. 

(a)  The bounds to the inter-class ratios, f; and 7;, are considered 
relatively inelastic as between one or more pairs of adjacent classes; or: 

(b)  The final values to be assumed by some one or more of ~he 
adjusted rates R~* are pre-determined by underwriting or other consid- 
erations; and: 

(c) The shape of the final rate curve (or final normal curve) is im- 
material. 

Pre-calculation of Parameters 

Pre-calculate and store for use in successive rate revisions over a 
period of years the parameter  vectors /3'~ whose component  rates are 
shown in Table 5. For  each vector N~', calculate 33s~ = ~;,w~N~. (I t  will 
be found that for all 95, then ~uw;N~¢ = 1.) Once calculated, these 
parameters need not be re-calculated unless and until either significant 
change occurs in the distribution of sums insured (i.e. in the values of w~) 
or the extremal ratios f~ and 7; are revised. 

Tables 6A and 6B show a sample calculation of these parameters 
f rom data given in Tables 1 and 3. Table 6B serves also as the table 
of parameters for use in illustrative examples to follow. 

~7 See A P P E N D I X  A for full discussion of Method I f  and der ivat ion of equat ions  to 
follow. 
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TABLE 5 : - Parameter Formulas. 

* * N2 No+ No+ Nlo+ * * N2 No@ No+ N,o+ 
(x I 7) (x I 7) 

______ ~___ ~~ - - ----- 

NE’ 
I 

f&‘B Iv, N,o N,” 
I fJ’o No %o -- - -- - 

N," 2 f,NB x, N,, N,"' 8 - 
2, N,, - 

N III 3 ,.&I; @o Np is,, Nzv" & ;;’ ]v ;,, -O -9 
Nt'" I fox9 ‘;3, A&, Nz"'rl I 

-- 
foNo % _N,o 

N,,= l 
Low9 + WI0 N,,=- l - 

fsW9 + WI,1 

No = f&o $9 = ,N,o - - - 

TABLE 6A: - Parameter Calculations. 

Iv,, = 
1 

= 1.0380 
0.83 X 0.215 + 0.785 

N,o = 1 
- 

0.99 X 0.215 + 0.785 
= 1.0022 

_Ng = 0.83 N,, = 0.8615 N x JO.88 = 0.7581 =f,N, 

-O 1 --Q-Q 0.74 = 0.6375 = f,N = N 

N, = 0.99 N,, = 0.9921 
0.88 = 0.8730 =&No = No 

R, x - 0.74 = 0.7341 = f#N, - 
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TABLE 6B: -Parameter Calculations. 

* * NV’ ) NV,, 1 NV”’ N’ 

C3 

N9 

f> - -9 

1.0380 
0.8615 
0.6375 

N’” 

NIL7 - 

N, 
_. - 
faN, 

1.0022 
0.9921 
0.8730 

N” 

N,O 

N9 

f,N, -. - 

1.0380 
0.8615 
0.6375 

- - 

- - 

- - 

- - 

- - 

- - 

- - 

- - 

- - 

- - 

- - 

- - 

/ 
- - _ - 

i 

N,, N,, N,o - 
N, N, ;i7b 

_f*x -- f,N, f,N, 
1.0022 1.0380 
0.9921 0.8615 
0.7341 0.7581 

1.0022 1.0380 1.0022 
0.9921 0.8615 0.9921 
0.7341 0.7581 0.8730 

x (0.82 =f:) x (0.98 = 77, 

0.5227 IO.6019 IO.62161 0.7158 

x (0.77 = fs) 

0.4024 IO.4634 1 0.4786 1 0.5511 

x (0.73 = f5) 

0.2937 IO.3382 / 0.3493 IO.4023 

X (0.80 = f,) 

0.2349 ( 0.2705 IO.2794 / 0.3218 

x (0.64 =fJ 

0.1503 IO.1731 IO.1788 IO.2059 

x (0.83 = fJ 

0.1247 IO.1436 IO.1484 IO.1708 

N:@ 0.6247 IO.7194 IO.7429 ' 0.8555 

x (0.92 = fb) 

0.5747 IO.6618 IO.6834 / 0.7870 

X (0.87 =F5) 

0.4999 i 0.5757 / 0.5945 ) 0.6846 

x (0.96 =r,) 

N,@ 0.4799 IO.5526 IO.5707 IO.6572 

x (0.77 = f3, 

N,Q 0.3695 0.4255 / 0.4394 1 0.5060 

x (1.00 = fp) 

0.3695 IO.4255 / 0.4394 / 0.5060 

I: * 

3.2656 0.3058 0.3160 0.3640 0.4577 0.5272 0.5444 0.6269 
I I 
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Properties of the Parameter Vectors. 

Regardless of the values of w~ and of /~ <7~ for any or  all x, it will 
be found that always: P ; <  P~' for any 4> ~ / ;  j ~ v ; , >  3~, for any ¢ : / :  
VIII; ~pr < S);;/ < jjv; < pv;;;. Also, for x < 8, always: N~; < N~ ;I; < 
N~ v; < N j  ;/;. The ordering of the remaining P~' and (for x < 8) of N ~  
will depend upon the actual values of w~, f~ and f ,  in a given case. 

On the assumption that the extremal ratios 1~ and 7~ are rigid bounds 
to f~;; then, letting P* = P/U," for any value o ( U  and for any values of 
w~, f~ and /~: 

(a)  If: P ;"  < P* < pv;; then: 

N~;;; = N~ >_ R~* /U  = N~* > N71 = N~," (x = ,~ = 8; or: x = z = 10) 

N.J;; = N~ < R ~ * / U  = N~* < N.~ V; = N..; (x - ~ ,  ---:- 8; or: x :/: z = 10) 

(b)  If:  ~,v; < j~, .%< pv ; , ;  then: 

N~ vI < R~* /U  = Nx* < N~ v;;;, (x < ~ = 8) 

(c) If:  P; < ~P* < P; ; ; ; then:  

N J  < R ~ * / U  = N~* < N~;t;; (x < ~ = 8) 

(d)  If :  

P* = P;, then necessarily: 1~* -- UN t 

p .  --  pv;;;, then necessarily: R* = UN vlH 

(e)  If P* < P; or P* > pv;;;, there will be no solution to the rate revi- 
sion problem unless and until the bound f~ or f-~ is relaxed for  at 
least one x. 

Additional and comparable  properties will depend on the values of w~ 
1~ and ]~. For  example, in the assumed instance of pv;; > 3~v; (see Ta.ble 
~iB), if P* > pv , ,  then N~* > N~ TM for x < 8, but  this would not neces- 
sarily be the case were p v ; ; <  pv;, as it might be in particular instance. 

Since the exact wdues of Ix and 7~ depend upon judgment,  these 
bounds may, of course, be relaxed to obtain a solution when and if the 
ratemaker runs afoul of one of the inequalities above. This will be a matter 
of judgment in a given case. In extreme cases, revision of the classification 
system may be necessary. The listed properties can be useful, however, in 
that before actual rate calculation is started, direct comparison of P* with 
P~ gives immediate indication of what may be expected in the course of 
the rate revision. 
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Procedure. 

The procedure will be illustrated by examples. 

9" = 3.129/5.586 = 0.5601 

(29) N~,* = N~ ° ~- Rs° /U  

( N f  = 2.000/5.586 = 0.3580) 

There is no solution to this problem. See Property (b) of the parameter 
vectors, and compare Ns ° with Nfl "~ from Table 6B. 

E X A M P L E  5. 

Target Rates: 

Side Condition: 

Solution: 

(26) 

whence: 

Then: 

(27) 

whence: 

b : 0.6700; and: (1 - b) ~ 0.3300 

N* = bN~ + (1 - b) IV~ 

(28) k*  ~- U/~'* 

The calculation of this example is completed and verified in Table 7. 
There are no worksheets other than Table 7 (unless the tape from a 
standard model desk calculator be counted as such). 

It may be noted that .this problem is exactly the problem solved in 
Method I, Case 4, as Example 3, preceding. It will be found that although 
both solutions are feasible vectors, the solution of this example is such that 
for all x, then f~ < fx* < f~, which is not the case with the solution of 
Example 3. 

P = 3.129; U = 5.586 

Rs* is to assume the value of 2.000 = R f .  

E X A M P L E  4. 

Target Rates: P = 3.129; U = 5.586 

Solution: 
P* = 3.129/5.586 = 0.5601 

Choose any P~' < P*, say 9 I'~. The only Pc > 9" in this case is 9 vm, 
so there is no choice, but in general, any 9~ > 9" could be chosen. Let: 

bP~ + (1 - b) 9~' = P*; Pq' < 9" < 9~) 

(0.5272 b + 0.6269 (1 - b) = 0.5601) 
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T A B L E  7: - S o l u t i o n  of Example  4. 

95 

pv~ pvnt  P* f b = 0 .6700 
0.5257 b + 0 .6269 ( I  - b ) - -  0.5601 • 

1 - b = 0 .3300 

b 

0 .6700 

N V! 

0.4255 

0.4255 

0 .5526 

0 .5757 

0.6618 

0 .7194  

0.7341 

0.9921 

1.0022 

(1 - b )  

+ 0 .3300 

NVIII 

0.5060 

0 .5060  

0 .6572 

0 .6846 

0 .7870  

0 .8555 

0 .8730  

0.9.921 

1.0022 

0 .4519 

0 .4519 

0 .5870  

0 .6166 

= 0.7031 

0 .7642 

0.7798 

0.9921 

1.13022 

U 

5.586N* = 

R~* = 2 .5243 

R ,*  = 2.5243 

R** = 3.2789 

Rs* = 3.4163 

R** = 3.9275 

R , *  = 4 .2688 

Rs* = 4.3559 

Rg* = 5 .5418 

Rio* = 5.5982 

/~* = 3.130 

/ ~ * - P  =0.001  

~/* "- 5.586 
^ 

U* - U = O  
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E X A M P L E  6. 

Target Rates: 

Side Condition: 

Solution: 

In general, a 

(30) 

F I R E  C L A S S I F I C A T I O N  RATES 

P - -  2.680; U - -  5.586 

R/* is to assume the value of 2.000 = R /  

P* ----- 2.680/5.586 = 0.4800 

N,  ° ---- 2.000/5.586 = 0.3580 

solution to this problem will be given by the equation: 

/V* = Yb¢*h'*; (be* >_ 0," Ebb,* = 1) 

whence the final rate vector is obtained by Eq. (28) 3s. The coefficients 
of Eq . (30)  are given by: a9 

Zb~,*P~' + (1 - Z b ¢ * )  P~ = P* 
(31) (b~,* > O; Y~bq,* < 1) 

Zb~  *N,~' + (1 - Z b g  *) N,~ = N~ ° 

Although a solution to Eqs. (31) always may be found by choosing not 
less than three values each of P~ and NS' .from among the eight listed 
in Table 6B, not all combinations of three or more values will give a 
non-negative solution as required. The simplest approach to the problem 
is as follows: 

Choose a valu, e of N,9 :~ < N~ ° and a value of N ~  :* > N~°. ~° Deter- 
mine b ~ by the equation: 

(32) b i N S  ':~ + (1 - b g  N~ ~ : i=  N~ ° 

and calculate: 

(33) fi*:~ = biP¢ :' + (1 -- b 9  P¢:~ 

If ~ * : * =  P*, the problem is solved by entering b ~ and (1 - b i) as co- 

efficients in Eq . (30) .  If P*:a =/= P*, chose a value of N, ¢:j < N~ ° and of 

N,V,:i > N ,  o, where possibly (not necessarily) q~:j = q~:i or tp:j = tp:i, but 

not both. Calculate b i by Eq . (32)  and, thence, j>,:i by Eq . (33) .  If 

P * : J = P * ,  the problem is solved. If ~*:J:/=P* and also either 

P*:' < P* and .p,:i < p , ,  or P*:' > P":' and ,v*:J > ~P*, repeat the 

as Despite the formal similarity, Eq. (30) does NOT follow by simple change of nota- 
tion in Eq. (1) of Section IV.A. See APPENDIX A. 

a~)C]. McIntosh, (14). p. 152, Eq. (9). Equalion (30), above, D O E S  follow from 
Eq. (9) of the reference by simple change of notation accompanied by re-definition 
of terms. 

ao If N ,  ° < N~ r, or N , /  > Nz  vIII, the problem is insoluble. 
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operation until values of ~,:k and j~,:z are obtained, such that 

~.:k < j~. < ~*:L (Normally, if: J~':~ =~PZ and PC:; = pv,/ ,  then ~*:' 

< J ~ * <  J'~*:~ or J%*:~>P* > J;*:J; but a t 'most  not more than three of 

four trials should be required to bracket the value of P* with values of 
) * ) .  

Assume J~'*:~ < J~* < iP*:J. Calculate t by the equation: 

tS*: '  + ( I  - t) 5* :~ = ~* (34) 

Thence calculate: 

( 3 5 )  

be?:i = tbi;  and: bg:i = t (1 - b ~) 

b~:j = (1 - t) b~; and bq~:s = (1 - t)  (1 - bJ) 

Thence a solution to the problem will follow 
efficients calculated by Eq . (35 ) ,  together with 
eter vectors, /~'¢~, etc., into Eq . (30) .  

upon entering the co- 
the associated param- 

The complete solution of Example 6 is given in Table 8. 

E x t e n s i o n  o /  A p p l i c a t i o n  

The procedures indicated under the Examples 4-6 may be extended 
to more complicated cases, e.g.  where values of R, ~ are predetermined 
for two or more classes, or where for some class the value of f7  already 
is so extreme that any further movement of the value either upward or, 
alternatively, downward, cannot be tolerated. Such extensions involve 
techniques of finding directly a non-negative solution of Eqs . (31) ,  and 
very possibly involve pre-calculation of additional parameter vectors 
beyond those given in Table 6B. Although a solution to Eqs . (30)  and 
(31) must always exist, utilizing not more than eight parameter vectors 
under the classification system assumed here for illustrative purposes, the 
total number of possible parameter vectors, no two of which are equal, 
will be 2 ~ = 256, and the practical difficulty lies in determining w h i c h  
eight out of that total will serve in particular instance. 

It seems probable that the full potential of Method 11 can be ex- 
ploited in application only if computer facilities are utilized. However, 
although they cannot be presented simply in empirical fashion, nor be 
applied properly without at least a basic understanding of theory sum- 
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TABLE 8: - Solution of Example 6. 

f’ = 2.680; U = 5.586; P* = 2.680/5.586 = 0.4800 

R,* = R,” = 2.000; N,O = 2.000/5.586 = 0.3580 

N3 N,“’ b’ = 0.2452 
0.15036’ + 0.4255 (1 - b’) = 0.3580 -, I 1 

1 (1 - b’) = 0.7548 

NJ’” NJV”’ bi = 0.4931 
0.2059b’ + 0.5060 (1 - bj) = 0.3580 - 

(I - bj) = 0.5069 

b’p’ + (1 - bi) p”’ = 0.4630 = $*:i 

bipfv + (1 - bj) pl’[Jl = 0.4971 = j;*:i 

0.4630t + 0.4971(1 - t) = 0.4800 -B 
I = 0.5014 

(1 - t) = 0.4986 

bi = 0.1229 = b,* 

II 

bj = 0.2458 = blv* 
0.5014 x 0.4986 x 

(1 - bi) = 0.3784 = bv,* (I - bj) = 0.2527 = bvII,* 

u 
5.586(b,*N’+ b,,*N’v -+ b,,,*Nv + b ,,,,, *NV”’ = j+,J = 

i;* = 2.660 
I;* - P = - 0.020 

fi* = 5.584 

u* - u = - 0.002 

ii* 

R,* = 1.9327 

R,O = 1.9986 

R,* = 2.6794 

R,* = 2.9354 

R,* = 3.5415 

R;* = 4.0688 

R,* = 4.4324 

R,* = 5.4502 

R,,* = 5.6206 
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marized in A P P E N D I X  A, extensions of Method II  beyond the elemen- 
tary applications illustrated ,above most certainly seem entirely practical. 

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

No basic concept new to fire rating theory has been offered in Sec- 
tions I-VI,  preceding, nor is to be offered in appendices to follow. The 
substance of the entire development is reformulation and extension of 
theory previously suggested in forms not only incomplete, but also un- 
fortunately imprecise. In Section VI.C., public fire protection facilities 
simply are treated as a specific example of the variable "hazard r" earlier 
discussed in general terms by McIntosh, both from a theoretical and from 
a practical standpoint? 1 Section VI.D., preceding, and A P P E N D I X  A, 
to follow, are foreshadowed by an earlier application of the theory of 
polyhedral sets to the fire schedule rating problem on the mathematically 
acceptable but actuarially unrealistic assumption that the problem will 
be essentially linear, 4:2 which it is not. The probable severity of fire loss 
contingent upon occurrence .is not stochastically independent o1~ the 
probability of occurrence, whence it will follow that the charges and 
credits of a fire rating schedule cannot be strictly additive, except as an 
approximation over a very limited range of variation. 

The utility of Eqs. (IV. A. 1 ) and (VI.D.3 1 ) is that, taken together, these 
transformations permit reduction of the problem .to linear forms, 43 for 
which ready-made solutions usually will be available by the theorems of 
linear algebra, r '  

The tool marks can be polished off of the final product. All equa- 
tions of Section VI.C. are conventional and somewhat elementary alge- 
braic expressions, and the vector equations of Section VI.D. could be 
replaced by ordinary simultaneous equations at no sacrifice other than 
of typographical economy. On the other hand, a proof necessary to the 
support of Method I, Case 4, .is complete in five short matrix equa- 
tions, 4~ whereas it is extremely tedious to prove the same result by ordi- 

'~' Mclntosh, (15), p. 15, and (16), p. 131. Equation (9), p. 17 of the reference is 
the forerunner of Eqs. (VI. C. 23 -) presented here. The graphical method of curve 
adjustment cited without description on ,p. 20 of the reference is a graphical solu- 
tion of Eqs.(VI.C. 23 - ), though not same method presented in Section VI.C., pre- 
ceding here. 

.~2 McIntosh, (14). pp. 140-146, & lap. 150-152. See also Note 39, s ,p .  

.,3 By permitting immediate introduction of curvilinear coordinates. See APPEN- 
DIX A. 

"" See BIBLIOGRAPHY, to follow. 
45 Eqs. (B.9) - (B.13) of APPENDIX B. 
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nary algebra. Further, although it is easily demonstrated by conventional 
algebra w h y  Method I'l works w h e n  it works, it is only in terms of the 
properties of polyhedral convex sets 'c' that the conditions under which 
solution is possible are expeditiously found. If the properties of Eqs. 
(VI.D.30)  and (VI .D.31)  (of which Eq. (A.38)  of A P P E N D I X  A is 
the generalized form) can be completely investigated by ordinary alge- 
bra, the operation certainly will be interminable, as will be the problem 
of distinguishing between Eqs.(1V. A.1)  and (VI .D.30) ,  which, though 
similar in form, are by no means equivalent to each other. ''7 

Even so, it must be admitted that Method i[ can be demonstrated in 
a fashion much simpler than by the full, formal developments to be found 
in A P P E N D I X  A. The support of Method l I  is not, however, the sole 
reason, nor even the primary reason, for A P P E N D I X  A. When the devel- 
opment there presented was begun (in search of a method to define rate 
bounds under conditions such that all schedule charges are n o t  to be 
assumed as additive) there was no faint suspicion that Method I I  would 
begin to take shape on the work-bench almost immediately; the original 
concept of Section VI was restricted to Section V1.C., before early drafts 
of A P P E N D I X  A relegated Method I to by-product status. 

The main purpose of A P P E N D I X  A is to submit for evaluation, in 
all detail, an actuarial research tool which seems of not inconsiderable 
potential utility. Section 1 of A P P E N D I X  A is intended to stand on its 
own feet. When the transformations defined in that section are further com- 
pounded with the particular transforma,tion defined in Section 2 of AP- 
P E N D I X  A, then Method II  is the result. However, other transformations 
can be grafted onto the development of Section 1 as circumstance may 
dictate; the transformation of the coefficients of Eq.(1V. A.1) into the 
parameter vectors of Method II  is by no means the only direction the ex- 
tension of Section 1 could have taken. 

Once a transformation is defined, it can then be compounded in almost 
any desired direction to achieve almost any desired result with a minimum 
of effort. There is no reason why the transformations F* and F k of equa- 
tions (A.28) and (A.32)  must be defined in terms of Eqs. (A.26)  ex- 
cept for present purposes only. It would be interesting to see what might 
result f rom Eq. (A.32)  were F ~ defined in terms of those equations "not 
of a simple rational form" which have caused Messrs. Bailey and Simon 

.lG CJ. among others, Kemeny et al., (6). Ch. 5. 
~TSee APPENDIX A. 
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tO express a plaintive wish for a "small computer .  ' ' 'z  Were I :k to be so re- 
defined, very obviously the remaining elements of E q . ( A . 3 2 )  must  be ap- 
propriately re-defined also, which might prove difficult or perhaps impos- 
sible. But the idea seems worth a try. 

A second possible line of research would seem to lie in formal recog- 
nition of P and of U as the stochastic variables which actually they are, 
instead of as the constants which here they are unrealistically assumed to 
be. It  does not seem certain that this line is entirely divorced from the 
problem attacked by Bailey and Simon (cited above) ,  namely that  of 
determining the best set of classification and sub-classification relativities 
under a multiple-classification system. 

A P P E N D I X  A 

I. The Adjusted Rate Structures (Sections IV.  A. & V.) 

a. The  Feasible Rate  Structure, 

Implicitly by definitions given, for all x, then: 

w~ >~ 0," R~ >_ 0," if R l':j is P-reconciled, R/ ' :J ,  then: Y p w x R J  ~- P. 

If w c : O, drop the , "  term from the summation.  49 Then w~ > 0 for 
all x remaining. It  is assumed below that w~ > 0 for all x < ,~. 

Let  R j  = 0 for all x :/: t~. Then  R~j : P/wv;  whence it follows that, 
since never: R J <  0; then never:  RvJ > P/wv;  whence always: 

(A.1)  0 <_ Rf i  < P/w~; (x <_ a) 

Thence it follows that: 

(a)  The s e t { R v  e } i s  bounded. It  is contained in a hypersphere by 
virtue of lneq.(A.1).'~'° 

(b)  The set { R / '  1 is polyhedral and convex.  It is the intersection 
of the closed half spaces defined by Ineq. (A. 1 ).'~ 

Let  i { [  : (0 . . . . .  P / w ,  . . . . .  O; 0 . . . . .  0), where t5 < ~. Then the 

v e c t o r / ~ v  is an extreme point (or  "extremal vector")  of {R / ' } ,  whence: 
If and only if R v:i is a member  of { R / '  l , then: 

(A.2)  R,, v:j = "~,,aJ':J/~"; (a~ v:i > O; Y~,,a, '':~ = 1) ~"- 

.ts Bailey & Simon, (12). Specifically: Section B, lap. I1 & 13. 
a9 See Section 3, following. 
g0Taylor, (20). p. 70. 
~ Kemeny et al. (6). pp. 340-341. 
~2 Ibid. p. 347. 
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The  vectors /ix e form a basis for the space St, of all protected rate 

vectors R e, and the vectors / I f  are a in number.  Hence Sp is <~-dimen- 
sional and R e is ,~-dimensional. 53 

E q . ( A . 2 )  may be rewritten: 

(A.3)  R,,  p:s - - - -~ 'af :S  (/l~ e -  i l a P ) + i l a P ;  (aJ ' : s>~O, '~ 'ax  ~':j < 1) 
;¢=1 ~=1 

whence { R p P l  is spanned by the ( ~ -  1) linearly independent vectors 

( R f  --  R,,P), hence { Rp P } is an (,~ - 1)-dimensionaY '4 affine '~ subset of St,. 

By exact analogy to the foregoing: 

(A.4)  O < R~ k <_ U / w ~ ;  (x  >_ fl) 

The set of all U-reconciled rate vectors, {RuU}, is a (z  - fl)-dimensional 
affine subset of the space Sv  of all unprotected rate vectors. 

The  set { Ru u } is a bounded,  polyhedral  convex set having as extreme 

points .the (z  - f l)  vectors ~ o = (0 . . . .  O; 0 . . . . .  U / w ~  . . . .  , 0), 
where p. >_ fl, whence:  If  and only if R v:k is a member  of { Ro u I ,  then: 

(A.5)  R v:k = Y.ua,,V:~RJ, • (a~ U:k >_ O; ~_,va~ U:k = 1) 

Any  feasible vector, R~, may be written uniquely as: R ~ =  Re p:s + 

R v  v:~, whence it follows that the feasible rate structure, {/~ I is the direct 

s u m o f  { R e " }  and {RvU}:  

(A.6)  {R} = { R,'e} * I R v  v} 

whence the dimension of { ~ I = (~ - 1) + (z - -  fl) = z - 2.'~ 

Equat ion (IV.  A.1)  follows from E q s . ( A . 2 ) ,  (A.5)  and (A .6 ) .  

,~ Birkhoff & MacLane, (1). ~pp. 168-169 & 188. It may be noted that this basis is or- 
thogonal. 

r,a Ibid..pp. 164 & 168-169..Designation of the initial point with subscript "a" is 
arbitrary here. The usual designation of the initial point is with subscript "zero," 
but in ,present instance this would require re-numbering of the vectors, any one of 
which could have been chosen as initial point. 

r,~ ibid. p. 291, 

~ Ibid. p. 185. (The direct sum is denoted by " ~ "  in the reference (see ~p. 472), but 
"O" seems a more common symbol.) 
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Let :  

B : 

P / w l  . . . 0 0 . . . 0 

• o 

• . • • ° ° • • • . • 

0 . . . P / w a  0 . . . 0 

0 . . . 0 U / w ~  . . . 0 

• • • • • . • • • • • 

0 . . . 0 0 . . . U / w ~  

= T h e  " bas i s  

m a t r i x . "  

i = j = k ;  a n d :  Y = ~ P ; ( x < a )  

L u,. (x >__ 8) 

a f t  :~ = a~,  • and  a ~ = az ~ . . . . .  a= ~) : A " p r i m a r y  c o e f f i c i e n t  v e c t o r . "  

T h e n  E q . ( I V .  A . 1 )  m y  be  wr i t t en :  

= = l ; E u a ~  = 1 )  ( A . 7 )  ~7 

Let :  

I V =  

w l  0 

° . .  o o ~  

Wa 0 

0 Wo 

, o . . o ° 

0 w z  

= T h e  " w e i g h t i n g  m a t r i x . "  

Y *  = ( P  ; U )  = T h e  "' target v e c t o r "  

Y '  = ( P i ;  ~P) = A " t r ia l  a v e r a g e  v e c t o r . "  

T h e n  in genera l :  

( A . 8 )  R ~ W : a ~ B I V : i ' i ;  (a~, i >_ O; ~ r a ~  i = l ;  ~ v a ~  ~ = 1 )  and  in 

pa r t i cu l a r :  

~r The validity of Eq.(A.7) depends upon the symmetry of the matrix B. The equa- 
tion is not general for arbitrary choice of basis vectors. 
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(A.9)  R ' W  : a~BW = I "  = ¥* ;  (a~ ~ > 0," E,,a~ ~ = 1; yc, a~ ~ = 1) 

Where a i is defined by the condit ion that a ~ = a ~ if and only if R i = / } i .  

Let /3 denote the l inear  t ransformation whose matrix is B, and W de- 
note the l inear t ransformation whose matrix is W. 

Then :  

(A. IO) a~B = R i 

and the transformation,  /3, is one -one?  s 

Also:  

(A.11)  R i W  = a i B W  = Y~ 

b. The Operational Rate Structure, op { i l l .  

By Eqs. (IV. A . l . a )  and definition of [~: 

I f  = (af  " ~wx+,P)/(aL:,iw~P); (x < ~) 
(A .12)  ] i = (a~:  ~ wt~P)/(at~ :~ w,,U) 

j i = ( a V : i  u : i  . _ w~+,U)l(a~+, w~U), (x > B) 

whence:  

(A .13)  

(A .14)  

• " - a  i t~a~+~'w~/w~+, <_ a2 < f . . . .  wJwx+~; (x v ~ ,0 

[,,a~waU/wt~P <_ aa ~ < T, ao~w,U/w~P 

whence Eq. ( I V . A . 3 )  follows from Eq. ( I V . A . 1 )  upon imposition of 

Constra int  ( 1 ) '  0 < I,  < l,~ < J~ < r~/r=+,. 

By Eqs. (A.2)  and (A .5 ) ,  and by Ineq. (A .12)  

(A .15)  opRp t':~ = aV:~B 

ff~a~+]':iwJw~+, <_ aJ ' : i  
- -  - -  l ' : i  ; , P : i  

(A.16)  opRu U:~ = aV:iB 
(fzaz+,U:iwJwz+, <_ a.J j:i 

< f-~.~ax+,V:iwJw~.+,; Za.J 2:i .= 1) 
U 

r, S Birkhoff & MacLane, (1). p. 121. To avoid notational confusion, see paragraph 
near the top of the page, beginning: "In the choice of notation for transforma- 
tions***." The present author will follow Birkhoff & MacLane in writing the 
point under transformation to the le]t of the transformation symbol• 
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where, by analogy to definitions of R e and R U, let: 

a t' = (a,  p , . . . .  aJ ';  0 . . . . .  O) 

a U : (0  . . . . .  O; at~ U . . . . .  a J;)  

By Eqs. (IV. A.3),  (A.7) ,  (A.14) and (A.15) :  

(A.16.a) o p R '  = opR~::  ~ + o p R ~ :  ~; ( f , a ~ i w ,  U / w t 3 P  < a,  ~ < 
- ~ i a l w , , U / w o e  ) 

Note that lneq. (A.14) ,  appearing as a constraint in Eqs. ( IV.A.3)  
and (A.16.a) does no t  appear either in Eq. (A.15) or in Eq. (A.16).  The 
ratio f, '  is a "link," so to speak, b e t w e e n  op{Rl:} and oplng}; it is not 
associated exclusively with either subset of the direct sum, o p { ~ } .  It is to 

be demonstrated that o p { h }  may be the empty set. Let: a ~ = opa i "ff a~' 

conforms to Ineq. (A. 1 3) for all x :/: ,~; and:  a,, i conforms to Ineq. (A. 14). 
Then by Eq.(A.7)  : 

(A.17) o p R  i = o p a l B  

Let a "ra t io  vec tor" ,  ]~, be defined by: 

I t = (f , '  . . . . .  In-,'; f2; f ~ ' , . . . ,  h - l )  ''~ 

Then the inner inequalities of Constraint (1): f~ _< [~ _< f,~, define a 
bounded, polyhedral convex set, op{ ] }, the extreme points of which are: 

1¢~ = (f ' ,  . . . .  f ' ,_,;  f ' , ;  f'~ . . . . .  f'~_,)," (]'~ = f~ or f.0 

The number of extreme points of op{ ] } is 2: - ' ,  and the set is (z  - 2 ) -d i -  

mensional2 0 

Now, the ratio notation, fc:~, = R c / R , + , ,  adopted for convenience in 
Section V . C . ,  may obscure the development henceforward. Returning to 
conventional product notation and simplifying, Eqs.(V.C.I 5) and (V.C.16) 
may be rewritten: 

(A.18) f~If~ Y ~ P ( w ~ H ' Q  

5.,, The artificial ratio fz = 1, defined in Section V.C. for notational convenience only, 
may be introduced as the z" component of ]~ if desired, but this is not necessary. 

';0The demonstration is analogous to the demonstration by Eqs.(A.2) and (A.3) 
that { Rv v } is (a -- /)-dimensional. 



106 

(A.19-a) 

-b) 

(A.20-a) 

-b) 

R~ ~ -- 

R t x  t - -  

FIRE CLASSIFICATION RATES 

I~(,) Pt = R~(jt; ill) 
E d w ~ I I , . )  

e i  

1-I,.,6' 
Y o ( w . I I . , )  

- -  R~(J'," ~#)  

(~ < ~) 

(~ > #) 

where: 

f G-I 
I I  

1 - [ ( I )  ~ ~=¢ 

1 

I I  
1- [  (~,) ---- :~=p. 

2 
/1 

f , , . i f:  ~ < c t - - 1  

;'if: ¢ = a 

f ~ , ' i f : 1 3 < ~ < z - -  1 

; i f :  t x = z  

~ s ) =  ]-If:; i f : f i < _ ~ _ ( z - I  

and Eqs.(A.19- ) and (A.20- ) may be consolidated into: 

(A.21) R i:j = R(J ~ ; Y;) 

= ( . . . .  R~(t ' ;  f O  . . . .  ; . . . .  R d / ' ; f 9  . . . .  ) 
where possibly, but not necessarily, j = i. It does not follow that if 

~'J = f~, then necessarily j j = J~. 

Define a se t{[}  of "feasible ratio vectors," i j by the condition that 

if and only if i j is a member of {[}, then by Eq.(A.21) necessarily: 

Y~= Y*. By the previously-given definition of op{J} ,  it follows that if 

j~ is a member of o p { J } ,  then R i:t will necessarily conform to Con- 

straint (I) but will not necessarily be feasible. By this definition it follows 

that if i t  is a member of {]I ,  then R i:j necessarily will be feasible but will 
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not necessarily conform to Constraint (I) .  Therefore, if a set op{ i }  be de- 

fined as the intersection of op{J} and {j} ,  then necessarily R ':i will 

conform to Constraint (I)  and will be feasible. Hence, if ]i is a member 

of op{]},  then: R i : ' = o p R i : * = o p R  ', where the feasible tilde, ",----"- 

now replaces the second superscript. 

I f . f  is a member of o p l / I , l c t  ]=op] , 'and if l l '  = o p / } ' , l e t  a i =  ova'. 

Thence by Eqs. (A.7)  - (A.9) and (A.21):  

In general: 

(A.22) R(J~; YJ) = R k:i = a ~:i B 

and in particular: 

(A.23) R(opj'; Y*) = opR' = ova i B 

It follows from Eqs.(A.8)  and (A.9) that a set of "secondary coe~- 

cient vectors,"{ ~ }, will exist such that: 

(A.24) Zjb~ ~ (ir~; a k:i) = (Y*; a k:*) = (g*; a ~) 

where b~ k is the fh component of the vector ~k; and it follows further 

that [~} will be the solution set of the system of simultaneous equations: 

Ejbjk/3s = P 
(A.25) 

YibjkgZ j = U 

Hence a feasible rate vector, /}k, always may be obtained from two or 

more estimated trial coefficient vectors, a k:~' ak :~ , . . . .  This is no guar- 

antee, however, that /~k will conform to Constraint ( I ) ,  and if Con- 

straint (I)  may be violated, then / i  k can be obtained directly and with 

less effort by Method I (Section VI.C. and APPENDIX B) ,  from any 

one of the trial vectors, Rk:r, R ~:~, etc., particularly if R" may be taken 

as R k:~'. But if Constraint (I)  a'nay not be discarded, or if for some 

one or more classes, the final adjusted rate, R~*, is to assume a pre- 

determined value, R~ °, then Method I will not give ]i* directly, except 

by coincidence or after lengthy trial and error to determine an appro- 

priate trial vector. 
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By Eqs . (V.  A . l . a . ) ,  (A .12)  and (A .20 -b ) ,  "~ it will follow in straight- 

forward fashion that the components ,  a~ ~, of any feasible primary coeffi- 

a i _ w: 

, ( w,,'~ < 1) -b)  al," = ] I ~ a : -  ; (/3 < t~ - z - 
\ w : ]  

• - i a i . _ -d) ad = ] I I~  : , (~' < ,, - 1 )  

and Eqs . (A .26 - )  may be consolidated into: 

(A .27)  a '  = a(jS, • P*) 

Equat ion  (A.27)  defines a one-one t ransformation:  '~ 

F*.']L--)a i. The t ransformation F* serves to introduce curvil inear co- 

ordinates, ':~ whereby the l inear t ransformation of E q . ( A . 1 0 ) ,  B.'a---~/~ may 

be substituted in calculation for the non- l inear  t ransformation o f { t  I 

onto {k} defined by E q . ( A . 2 I )  when I " - -  Y*. By E q . ( A . 2 7 ) :  

(A .28)  ]iF* = a '  

whence by Eqs . (A .10)  and ( A . 1 1 ) :  

( i ' F * ) ~  = ~"~ = k ,  
(A.29)  

( f F * ) B W  = a i B W  = Y *  

To establish the validity of E q s . ( A . 2 8 )  and ( A .29 ) ,  it is sufficient to 

c,a The practical reasons for selecting Eq.(A.20-b) specifically from anaong the four 
equations, Eqs.(A.19- ) and (A.20- ), will become apparent in Section 3, to 
follow. 

c,.- Despite the formidable appearance of the function a(/',' p*), the demonstration 
that F* is one-one, is very easy. If Eqs.(A.26-b) --(A.26-d) are expanded by 
substitution of the value of a, ~ from Eq.(A.26-a), and a system of simultaneous 
equations is set up from the recursion formulas obtained by solving Eqs.(A.12) 
for a,' in terms of a , , ' ,  then all denominators cancel out immediately, and the rest 
will follow in simple and straightforward fashion. 

e,s Kaplan, (5) pp. 96 & 151; but see also pp. 132 .0'. For any fixed value of ~ = 

/ ; ' / /~ ,  the several ratios [~ are functionally dependent. 

cient vector, a ' ,  will be given by: 

(A.26-a )  
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prove that F* is one-one; and see Note 62, preceding. It is not necessary 
(fortunately) to define the matrix of/ :*,  thence to proceed by Eq.(A.7) 
and (A.9). 

Upon substitution of /)~//3j. = 1/f~: for U/P  = I / P *  in Eqs.(A.26-c) 
and (A.26-d), c''t the complete generalization of E q s . ( A . 2 7 ) -  (A.29) 
follows by exact analogy to the development of those equations, whence: 

(A.30) a~-:J : a(jk; fv) 

(A.3 l ) JkF~ = a ~:j 

(A.32) (jkFj)B w = a~:~BW = ~z~ 

In particular, if I k = ]~ = an extreme point of op{ J }, then 

(A.33) a~:* = a t  = a(j4'; 2P¢') 

where .9'~ is calculated by Eq.(A.18),  letting ]i = ] ~ ;  and where arbi- 
trarily by convention it is required that P carry the superscript of .f, re- 
gardless of the fact that possibly j~t. = j~ where jft :/: .fq,. 

By Eq.(A.33),  the extreme points of op{ . f l a r e  mapped in one-one 
correspondence onto the vectors at. Extending to any value of k the con- 
vention that J~ always must carry the superscript of .f, then all remaining 
points, P of the set op I ,f I are mapped by Eq.(A.30) onto the vectors a k. 

Thus there exists a family of transformations, IF ~1, whereby every .fk 
belonging to op I J / i s "  mapped in one-one correspondence into a co- 
efficient vector, ak; where possibly but not necessarily, k = 4,. By /lie defi- 
nition of op{.f /and the derivation of Eq.(A.30) it follows that any a k 
will conform to Constraint (I) if a k" = JkFk and jk is a member of I .f/. Let 
the set of all such coefficient vectors, ak/be designated c{ a }. 

It can be shown that c I a}is a bounded, polyhedral convex set whose 
extreme points are the vectors at  = .fe~Fee.'::' Thence it follows that any 

6'~Justified by Eqs.(A.19- ) and (A.20- ), and by the formal similarity to Eqs. 

( IV.A. l .a )  o f t h e e q u a t i o n s : R ,  ~ = a m c P ~ / . , ~ , w h e r e x < a ; a n d :  R, e =  a~ tr:~U~/w., 
where x >__ p. The substitution is equivalent to re-definition of the basis vectors 
in terms of ~'~ and U~, though the operation is not identical in concept to a change 
of basis. 

r,~ The fact that the set is bounded and convex follows immediately from the facts 
that opl[ I is bounded; and that, by its form, a([;]~) is a continuous function. 
The rest will follow from Eqs.(A.18) and (A.30) by the use of Lagrange multi- 
pliers. (Kaplan, (5) .  p. 128 ft.) 
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a k which is a m e m b e r  of c{ a ] will be given b y :  

(A .34)  a ~ =-- Y~b,l'a~'; ( b ,  ~' > O) Y,b~,  k = 1) 

Thence  it follows that,  if by Eq. ( A . 2 4 ) :  

(A .35 )  Z~,b~, k (Y~;  aee) --= ( Y * ;  a~); (b~, k > O; ~.eeb~, k = 1) 

then necessarily: ~ = o p t ;  whence the rate "I, ector o p R  k = opakB must be 
feasible and also must  conform to Constraint  (1);  whence the rate revision 
problem is solved. 

Since by E q . ( A . 7 ) ,  then: a~ ~ > O; Y.r.a.~ k - 12 ~ua~ h = 1; then the sys- 
tem of ordinary s imultaneous equations ecluivalent to E q . ( A . 3 5 )  need 
never  contain more  than z rows, the first two of which give the target 
rates, U and P. The  remaining rows may be formulated to contain as the 
constant  terms not more  than (z - fl) pre-selected values, a~, v:° = w.,R~°/U, 
of the coefficients aJ:k., plus (a -- 1) values, a~ P:° : w~R~,°/P, of the co- 
efficients a,e:k, ~° where R¢ ° is a pre-selected value of R ,  k. 

A solution to E q . ( A . 3 5 )  always must  exist, since, as noted, there will 
be 2 ~-' extreme points, 1~', of op{[ } ,  and hence there will be 2"- '  
choices among  the vectors  a* f rom which to .select at least (z + 1) vectors 
to give a syslem of not  more  than z equations in not less than z + 1 un- 
known secondary coefficients, b~ ~. However ,  a non-negat ive  solution may  
not exist. By the fo rm of E q . ( A . 1 8 )  ( r emember ing  that  for  all x, then 
[~ > 0 by Constraint  ( I ) ,  and w, > 0 by hypothesis)  it follows that  Pq' = 
max {P~} when ]fl' = }'~ for all x, and Pc = m i n l P * } w h e n  l~¢ = f,  for all 
x. Thence  it will follow tha t f f  P* = P / U  > max {P~} or P* < rain{ PC 1, then 
necessarily be k < 0 for at least one 4, in the solution of E q . ( A . 3 5 ) ;  whence 
a ~ ----- ~ ,bq,  ka4 ' will not belong to c I a  } and hence will not conform to Con-  
straint ( I ) .  

If  min {P*} _< P* < max  {P~}, a non-negat ive solution to E q . ( A . 3 5 )  
will exist, which will be given by some combinat ion  of not more than z 

of the 2 ~'-~ vectors (Y4;  a4). It  will be a unique solution if P* = max  {P~ I 
or  P* = rain {P~}. This  follows f rom the properties '  of c{a  k} as a bounded,  
polyhedral ,  convex set. 

Go See Subsection a., preceding. The nature of { ~ }  as the direct sum of { RP ° } 
and{Rv v}precludes the selection of more .than (z -- 0) of the azV:k; or of more 
than (a -- 1) of the a,PL 
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2 .  R a t e  C a l c u l a t i o n  M e t h o d  1I .  

For purposes of practical application, Eq.(A.35) is greatly simpli- 
fied by one final transformation, Gk:aX--->NX; where N ~ is an " a b s t r a c t  r a t e  

v e c t o r . "  Let: 

2t~ : Y ' / U '  = (~' ,"  1 ) ;  V *  = Y * / U  : -  ( P * ;  1 )  

and let the matrix of G ~ be: 

G k ~ .  

P C ~ w ,  . . . 0 0 . . . 0 

• , , • • , . • • , , 

0 . . . f i e / W a  0 . . . 0 

0 . . . 0 I / w t 3  . . . 0 

• . • • ° . , • • , . 

0 . . . 0 0 . . . I / w ,  

where if ~k = p , ,  then G e = G* 

Then: 

(A.36) ( a k G ) I V  = N e W  = 2re; (if a e = ae; then ) e  = V , )  

To prove Eq.(36) ,  by definition of G :  

(A.37) 
Z v w , N ,  ~ = E , w ~ a , k / w ,  = Z o a ~  ~ = 1 

whence Eq.(A.36) follows immediately. Equation (A.36) simply is the 
matrix form of Eqs.(A.37) with the first and second members transposed. 

Thence by analogy to Eq.(A.35):  

(A.38) '~,9bpk(~e~; N * )  = ( " t * ;  ~ik);  ( b ~  k > 0 ) ,  where N* = aC'G~'. 

Since by definitions of ~ and of "1'*, the second equation of the 
System (A.38) always will be ~ b ~  e = 1 ,  it is not necessary to include 
this equation in the constraints. 
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The discussion following Eq . (A .35) ,  concerning the existence of solu- 
tions thereto, applies in its entirety to Eq . (A.38) .  

It  follows from the definition of N0 that if a non-negative solution to 
Eq. (A.38)  exists, then ~k conforms to Constraint ( I ) ,  and hence may be 
written: opN h. And by Eq . (A.36)  and definition of "/'*: 

(A.39)  U(opNk)W = U'~,* = Y*  

Thence it follows that if R k = U(opfik), then necessarily: R ~ = opRk; 
whence Method H follows immediately. 

Letting N= ° =  R=°/U, where R~ ° is a pre-selected value of R= k, then 
up to (,~ - 1) values of N= ° for x < % plus up to (z - {3) values for x > fl, 
may .be entered as ,the constant terms of .the system of Eq . (A.38) .  Also, 
pre-selected ratios may be substituted for preselected rates, on a one-for- 
one exchange of choice, i.e., if f~° is chosen, where ( < % then only (a - 2) 
of the protected rates may be pre-selected. I f  a ratio 1~° is pre-selected, 
the product f~°N=+,k is substituted for N= ~ in the equation for N, ~. 

The nature of the entire foregoing development from Eq . (A.7)  for- 
ward now may be indicated by the compound-transformation equation: 

(A.40) U(~F~.GBW) = UI.T.= ~k 

where T ~ = F"G"BW; and ff J" = opj  ~ and F ~ = F*, then i zk =} '* .  

Once the transformations have been appropriately defined, the rest fol- 
lows in straightforward fashion. 

3. Practical Considerations. 

It follows from the "abstract ''~7 nature of pO and NO that once cal- 
culated, the values may be stored and used in the course of successive rate 
adjustments over a period of years. Re-calculation of these parameters 
is required only following significant change in the distribution of sums 
insured among the classes, revision of the original estimates of J, and f~ 
or revision of the classification system itself. " 

Throughout the formal development, tile fixed class numbers, a, {3, z, 
defined in Section I[ .D as indices, have been used also as parameters, 
e.g. in stating that { ~ }  is " ( z - 2 ) - d i m e n s i o n a l " .  So long as w~ > 0 

c,7 A more appropriate term here would be "dimensionless," in the sense that a 
trigonometric sine is a "dinaensionless" ratio; but since the abstract vector N is 
"'z-dimensional" in a mathematical sense; the term "abstract" is used to avoid 
semantic difficulties. 
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for all x = 1, 2 , . . . ,  z, this presents no problem. In such instance, ", ," 

not onIy designates a class, but also equaIs the number  of protection 
classes within the "Protected" statistical class, etc., but if w~ = 0 for any 
x, as in Section VI where all calculations contemplate wl = O, then z will 
not indicate the number of classes as well as the designation of the 
highest numbered class; and in reference to the incomplete system of Sec- 
tion VI, the feasible rate structure,{ /~ I ,  is n o t  (z - 2)-dimensional, but 
is (z - -  3)-dimensional. Although z = l O  still designates, as an index, the 
highest-numbered class, t h e  number of classes is not z = 10  but is 
z - I = 9, etc. In practical a'pplication, general expressions in which the 
fixed class numbers, a, fl and z, represent the number of classes, rather 
than indices designating particular classes, nmst be modified according 
to circumstances where w~ = 0 for one or more of the classes included in 
the system currently involved. 

If w, 1 = 0 . . . . .  Wo = 0, for one or for two or more consecutive class 
numbers, ~ . . . .  O, but w~ > 0 a n d  w~L > 0, where ~' = ,1 - 1 and t~ = 0 -F 1, 
a further modification must be made in all expressions involving c~ and 
f~ t o  avoid distortion of the results of practical calculations. In such 
instance, for: 

c o" substitute: d~ = Q ~ / Q ~  

Iv" " : g~ = R ~ / R I ,  

c,c_" " : d , ~ -  

f,/,. " : g , g  

and " 7  < r e ~ r / '  replaces " f  < r~/r~+," in Constraint ( I ) .  

The choice of Eq. (A.20-b)  from which to develop Eqs. (A.26-  ) 
rests upon the fact that normally there will be not more than two, or at 
most three, unprotected classes, vs. at least three, and probably six to 
eight protected classes. Hence in practice, the denominators will be 
simpler if either Eq. (A.20-b)  or Eq . (A.19-b)  is used in preference to 
the other choices. Of these two, choice of Eq . (A.20-b)  results in the 
simplest form of the recursion equations, Eqs . (A.26-  ), which in turn 
simplifies the formulas for pre-calculation of the several N~. In particular 
cases, it may prove expedient to choose Eq . (A.20-a)  or one of Eqs. 
(A.19- ). Theoretically, it makes no difference whatever in the final 
result, whichever of the four possibilities may be chosen; it is not even 
necessary that the same one of the four equations, Eqs.(A.19-  ) and 
(A.20- ) be chosen to calculate each of the several coefficients a~ k in 
turn. 



114 FIRE CLASSIFICATION RATES 

APPENDIX B 

RATE CALCULATION METHOD I 

( S E C T I O N  VI. C . )  

By rearrangement of the standard "two-point" formula, the equation 

of a line through the points (xp; P~) and (xu;  ~J~) will be: 

?J, - b '  T u b '  - 
(B.1) L~ i = x -  + 

X p  - -  X u  X p  - -  X u  

where xe = ~ , x  w~ and xu = ~vx w~. It follows by straightforward algebra 
that if x is restricted to integral values, then: 

(B.2) ~,ew,:L~, i = P i ;  and: E u w ~ L ¢  = ~ji 

When/5~= p and ~ / i=  U, let L, i = L,, in Eqs.(B.1) and (B.2). 

It follows immediately from the definition of /3~ and U~, and from 
Eqs. (B.2), that: 

(B.3) ~ p w z ( R z  i - -  L,, i) = O; and: Z u w , : ( R f l  - L~fl) = 0 

Let: 
U - P  

(B.4) R ~ * - -  ^ ^ (R~ i - L ~  i ) + L ~  
U i -- p~ 

then by Eqs.(B.2) and (B.3) : 

~ w , R * *  - U - P ~ w ~ ( R ,  i _ L z i )  + Y,w,L~: 
- T 

e U i __ p i  1" z, 

(B.5) = ~,w,L,z = P 
P 

E w ~ R ~ *  = ~ , w , L ,  = U 
U u 

whence/~* as defined by Eq.(B.4) is feasible. 

Substituting into Eq.(B.4) the values of L,  ~ and L,,, and simplifying, 
it follows immediately that: 

U - P P~J'  - U P '  
(B.6) R~* = R.~ i - -  ~- 

- b ,  b ,  - 2,, 

It should be noted that (unless £/~ - / ~  = O, in which case the prob- 
lem is degenerate) the actual values of the trial averages, /5~ and U~ 
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are completely immaterial. Any trial rate vector whatever will be trans- 
formed into a feasible vector by Eq.(B.6).  Upon substitution of R~ ~ for 
R~ ~, etc., Eq.(VI. C.23.a) is obtained. 

Eq.(VI. C.23.b) follows by exact formal analogy to the above deriva- 
tion of Eq.(VI. C.23.a). 

Now let R* be feasible by hypothesis. Then by definition of q~ and by 
Eq.(VI. C.23.a) : 

U - P P U  c - U P  ~ 
(B.7) q~R~* -= q~R~eu~ _ p~ + q~ Ue _ pc 

whence by definition of q,, Eq.(VI. C.24) follows immediately by sum- 
mation of both sides of Eq.(B.7) following multiplication by w,: 

U --  P P U  ~ - U P  ~ 
~ u w ~ Q ~ *  = U~ = U¢f u~ _ l ~  + qp. U~ _ p~ 

(B.8)  
U --  P P U  ~ - -  U P  e 

~ew,~Q~* = Pc) = Po ~U~ _ P~ {- qu U" - P~ 

where qe = ~ e w ~ q ~  and qu - ~uw ~q~ .  But for insertion of the summa- 
tions on the left, Eq.(B.8) is Eq.(VI. C.24). 

To prove that for an arbitrary vector, Q J, if ~ p w ~ Q j  = Po and 
~..vw~:Qd = Uo, then necessarily the rate vector R j which rests upon 
Qi will be feasible, let Eqs.(B.8) be expressed in the form: 

(B.9) Q* W = (Po" Uo) = Y o *  

where W" is the weighting matrix defined in Section 1 .a., of APPENDIX A. 
(page .) Let the matrix M be defined as the z × z matrix whose 
entries along the main diagonal are r~, and elsewhere than along the 
main diagonal, are zero. Then: 

(B .10)  R* = Q * M  

By derivation of Eq.(B.8),  R* is feasible, /~*, whence by Eq.(B.10):  

(B.I1) 11*IV =- (P; U) = Y *  = Q.*MW 

By hypothcsis: QJW = Yo*; whence by Eq.(B.9) : 

(B.12) q J W  = ¥ 0 *  = Q * W  

whence immediately: 

(B.13) R J W  = Q J M W  = Q * M W  = R*V¢" = r *  

whence R~ must be feasible, IRJ. 
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It may be noted that a feasible solution always will result from ap- 
plication of Eq.(VI.  C.23.a) to the rates, Rz~= r~Q, ~, without consid- 
eration oi~ ,the normals as prescribed in Cases 3 and 4. However, by 
definitions given: 

(B.14) c~ = f~q~/qz+l 

It follows that i~ q~ > q~+,, it may happen that values of c~* will be ob- 
tained which not only exceed c, but also exceed unity, which implies 
Qz > Q~+,, which in turn implies increase of rate with improvement of 
protection. To illustrate, in Example 2, of Section VI. C., it was assumed 
that re -- 1, but on the alternative assumption that r, and q~ are as shown 
in Table 3, then by Eq.(B.14)  it will be found that the c~ ratios asso- 
ciated with the solution of Example 2 are such that c5 = 1.02 and 
c~ = 1.11. Unless r~ = r~, = 1 for all x, then the normals, rather .than 
the rates themselves, must be used in the calculation to preclude pos- 
sibility of inversions such as the foregoing; except in .the special case 
where P U ~ -  U/3~ = 0, in which case f~* will equal f i for all x, since 
the additive term then disappears from Eq.(VI.  C.23.a).  

A SHORT BIBLIOGRAPHY OF 
LINEAR ALGEBR A  

(If the notation of the present paper may be difficult to reconcile with 
some to be found in the references below, it will be impossible to recon- 
cile with each other the several notational systems represented in these 
references themselves.) 

( I )  Birkhoff, Garrett & MacLane, Saunders, A Survey o] Modern Al- 
gebra (Revised Edition) The Macmillan Co. (1953).  Not for the 
novice. If a "standard" reference may be said to exist, this seems to 
be it. 

(2) Cram6r, Harald, Mathematical Methods of Statistics. Princeton 
University Press. (1946).  Specifically: Ch. I1. Not for the 
novice. 

(3) Faddeeva, V. N., Computational Methods o~ Linear Algebra. (Trans- 
lated by Curtis D. Benster). Dover Paperback #$424. Not too 
difficult a summary of theory, followed by computational methods. 

(4) Glicksman, Abraham M., An Introduction to Linear Programming 
and the Theory of Games. John Wiley and Sons, Inc. (1963).  At 
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the level o1~ high school honors and introductory college programs. 
An excellent "first" for the novice. 

(5) Kaplan, Wilfred, Advanced Calcultts. Addison-Wesley Publishing 
Co., Inc. (1952). Specifically: Ch. 1 reviews vector algebra in 
preparation for vector calculus to follow. 

(6) Kemeny, J. G., Mirkil, H., Snell, J. L., & Thompson, G. L., Finite 
Mathematical Structures. PrenticeHall, Inc. (1959). Specifically: 
Chs. 4 & 5. Intermediate to advanced undergraduate level. Ch. 4 
is linear algebra; Ch. 5 is convex sets and linear programming. 

(7) Kuhn, H. W., & Tucker, A. W., Edi.tors. Linear Inequalities and 
Related Systems. Princeton University Annals of Mathematics 
Studies No. 38. Not for the novice. A collection of eighteen 
papers by various authors on topics indicated by the title. 

(8) May, Kenneth O., Elements of Modern Mathematics. Addison- 
Wesley Publishing Co., Inc. (1959). Very little on linear algebra 
as such, but the chapters on sets, functions and abstract theories 
are excellent preparation for the axiomatics of Birkhoff & Mac- 
Lane ( 1 ). 

(9) Shilov, Georgi E., An  Introduction to the Theory of Linear Spaces. 
(Translated by Richard A. Silverman). Prentice-Hall, Inc. (1961). 
Not for the novice. 

(10) Weiss, Lionel. Statistical Decision Theory. McGraw-Hill Book Co., 
Inc. (1961). Specifically: Ch. 6, the heading of which is: "Linear 
Programming as a Computational Tool." 
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DISCUSSION BY LESTER B. DROPKIN 

For several years now, writers and reviewers of papers presented to 
this Society have stressed the desirability, and indeed, the inevitability of 
utilizing theory, methods, techniques and procedures derived from what 
may be broadly referred to as the field of Finite Mathematics. During 
these same years the Society has also seen an increasing number of papers 
dealing with the ratemaking problems of the fire actuary. Recalling Mr. 
Mclntosh's earlier work, it is not unexpected that he would again bring 
these two lines together in the paper now under review. 

In his current paper, "A Mathematical Approach to Fire Protection 
Classification Rates," Mr. Mc[ntosh deals with the problem of determining 
a set of rates such that they will, in the language of the paper, simul- 
taneously fulfill the conditions of "feasibility" and "operational constraint." 
These two terms, although coming from the language of linear program- 
ming, represent simple and familiar concepts. The feasibility property will 
be readily recognized as that old friend: a rate structure in balance by 
part and in total. The question of operational constraints may similarly 
be recognized as coming within considerations of rate relativity, albeit the 
rate relativities here are not specifically given. Rather, each of the rate 
relativities is fixed only to the extent of having given lower and upper 
limits, such limits being predetermined by judgment or other outside fac- 
tors. It is, of course, the simultaneous existence of the feasibility and con- 
straint conditions that make the problem a real and interesting one. 

Tile definition of the problem and the treatment of its solution (in- 
cluding therein those cases where no solution is possible) proceeds via 
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linear algebra and matrix theory. Although this mathematical area may 
be somewhat unfamiliar to many of us, it is fortunate that much of the 
terminology is natural, intuitive and extremely suggestive, and that much 
of the theory has direct geometric analogues. 

It is clear, at least to this reviewer, that the presentation of this paper 
will have several most desirable consequences: First, there are those areas, 
both within and without the fire field, whose structure is such as to directly 
parallel the problem treated by Mr. Mclntosh. Here the methods of the 
paper can be lifted bodily and immediately applied with a minimal anaount 
of alteration. In this connection, let us specifically note how well the very 
detailed and comprehensive illustrative examples have been prepared. The 
advantage of having many concrete illustrations to follow while working 
through the theoretical material is obvious. 

Second, there is the undoubted stimulus to a wider study of the theory, 
principles and applications of those many mathematical areas which may 
be said to come within or be related to the scope of finite mathematics. 
This, not only for the specific purpose of following the particular mathe- 
matics of Mr. Mclntosh's paper, but also for the purpose of developing 
that wider background which will increasingly become more and more nec- 
essary if we are to more completely fulfill our actuarial responsibilities. 
It will, perhaps, be of more than passing interest to note the rising senti- 
ment for modifying the syllabus of the actuarial examinations in this 
regard. 

Third, there will be those generalizations and extensions of the paper's 
methodology and theory to a wider class of problems. The mathematical 
discipline of linear algebra, as is well known, has served to unify many 
formerly separate branches of the mathematics tree, thereby, for example, 
providing the theoretical base for such applications as linear programming. 
There would seem to be no reason why the attack on many actuarial prob- 
lems could not now derive substantial advantage from just such an alterna- 
tive viewpoint. 

The reader, on first coming to the paper, is quite likely to feel him- 
self overwhelmed. The paper is long; the notation and terminology is un- 
fortunately not a familiar one in our Proceedings; there are many pages of 
mathematical symbols unrelieved by normal linguistic intercourse; and 
the author's style of exposition is at times too much akin to those stream- 
of-consciousness writers whose elliptical simplicity is sometimes battlling. 
These, however, are really unimportant and passing details, for the paper 
is a fine piece of actuarial work. For the reader willing to give the paper 
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the serious consideration it deserves, there will be ample repayment for 
any expenditure of time and effort. 

It  would be neither possible nor desirable to attempt to summarize 
or paraphrase Mr. Mclntosh's  paper in the short space of this review, 
although it may be of some interest to single out some of the most im- 
portant facets. Before doing so, however, mention should also be made 
of one approach to the reading of the paper which I found to be quite 
helpful, viz., a free use of the method of general reasoning. Many of us 
will recall that we were first introduced to this method in connection with 
our study of interest and annuities, a subject which suffers no lack of 
multitudinous symbols. 

Assuming then that it will not detract from the paper itself, where 
the whole theoretical construct that comprises Method II  is given, [ should 
like to point out what appears to me to be the one equation which can be 
identified as going to the heart of the matter, viz., equation A-27 of the 
Appendix. It  will be recalled that this equation defines a transformation, 
F*, from the ratio vectors to the coefficient vectors. Basically, Method II  
then results from the fact that this transformation is one-to-one, and in 
particular that the extreme points of the ratio vectors map into the ex- 
treme points of the coefficient vectors under the transformation, together 
with the basic fact that the points of a convex set can be expressed as a 
linear convex combination of extreme points, all coupled with the proper- 
ties of the parameter vectors. 

Reference was made to Method lI as a "whole theoretical construct." 
This review would hardly be complete without also mentioning the satis- 
faction to be derived from a consideration of the manner in which the 
several different aspects of the paper are brought together into an inter- 
locking harmonious unity. 

In reviewing an earlier paper of Mr. Mclntosh, I said, " . . .  1 am sure 
that this Society will be looking forward to future papers in which he will 
carry forward the ideas and conceptions of the present notable contribu- 
tion." This, in full measure, he has done and will no doubt continue to do. 
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DISCUSSION OF P A P E R  PUBLISHED ]N V O L U M E  LI  

A B A Y E S I A N  V I E W  O F  C R E D I B I L I T Y  

ALLEN L. MAYERSON 

VOLUME LI, PAGE 85 

DISCUSSION BY CHARLES C. HEWlTT, JR. 

This is a perfectly delightful paper and could not have come at a 
more propitious time in the development of our Society's research efforts. 
The paper is not without flaws, but I hope that by pointing out such items 
I will in no way diminish my appearance of enthusiasm for Professor 
Mayerson's effort. 

Heresy 

There is another, and entirely separate reason, why Professor Mayerson's 
clarification of credibility concepts comes at an excellent moment. In listening 
to a sermon recently I was reminded that in the Anglican Catholic Church 
one of the four major obligations of the priesthood includes the stamping 
out of heresy. Gentlemen, I am not an Anglican priest (although my 
only brother is), but I say that there is heresy amongst us on the very 
basic issue of the meaning of credibility. One might have hoped that the 
recent publication and reprint issue of Laurie Longley-Cook's thorough 
and definitive study on credibility ~ would have dispelled what Arthur 
Bailey referred to as the "profound mystery" which has surrounded the 
basis for credibility f o r m u l a s - a t  least among our own membership. 
Alas, such is not the case for we have been confronted just this Spring 
with an article ~- (in another insurance journal) which purports to ex- 
plain credibility to non-actuaries, but which hopelessly confuses the term 
"credibility" with the statistical term "dispersion." (At one point this 
article refers to the terms "measures of dispersion" and "measures of 
credibility" as having identical meaning, z) Laurie Longley-Cook cor- 
rectly points ou t /  " . . .  credibility is not a simple property of data which 
can be calculated by some mathematical formula as can the standard 
deviation or other measures of the effect of chance variation on a body 
of statistical data. While credibility and statistical variance are related, 

An Introduction to Credibility Theory--L. H. Longley-Cook--PCAS XLIX (1962). 
Actuarial Science and Credibility--John S. McGuinness--CPCU AnnaLs" (Spring 
1965). 

3 Ibid. p. 20. 
a An Introduction to Credibility Theory--p. 4. 



122 CREDIBILITY 

the former is meaningful only against a stated or implied background of 
the purpose for which the data are to be used and a consideration of the 
value of the prior knowledge available." 

Not to belabor reference to the aforementioned article for non- 
actuaries, but it is appropriate to this discussion of Professor Mayerson's 
work to add that he does give us two mathematical formulations for credi- 
bility, applicable in specific instances, which make it abundantly clear that 
credibility may under certain circumstances be a function of: 

(1) sample size, 

(2) underlying hazard (mean of prior distribution), and 

(3) underlying dispersion (variance of prior distribution). 
And ironically (but not surprisingly) it turns out that credibility increases 
with variance (of the prior distribution). Thus, imprecise conclusions, 
such as equating wide dispersion with poor credibility, ~ can be seriously 
misleading to both professional and lay readers. 

Synthesis 

The essence of Professor Mayerson's paper is the bringing together 
of the late Arthur Bailey's pioneering work on credibility with the most 
up-to-date techniques of statistical decision theory. My advice to all in- 
terested persons, who have not already done so, is to read: 

1) Mayerson's paper, then 

2) /ipplied Statistical Decision Theory by Raiffa and Schlaifer- 
Harvard University (1961) - w i t h  emphasis on Chapter 3 (Conju- 
gate Prior Distributions), Sections 10 and 11 of Chapter 7 (Nega- 
tive Binomial and Beta-Binomial), and Chapters 9 (Bernouilli 
Process) and 10 (Poisson Process), and then 

3) "Credibility Procedures" by A. L. Ba i l ey -PC/ IS  X X X V I I  
(1950) with extremely interesting discussions and author's reply. 

You should then have a superior grasp of what credibility formulas are 
bottomed on, and incidentally a deeper appreciation of Professor Mayer- 
son's perception in conceiving this paper. 

Perhaps a further synthesis with the works of Dropkin, et al, on merit 
rating in private passenger automobile can be achieved with the following 
illustration: 

Actuarial Science and Credibility--p. 19. 
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Dropk in  ~' and HewitV point  out  that  a risk in a class with mean r / a  

r + c  
which has c accidents in s years  indicates an expected f requency of-~--~-~. In  

credibi l i ty  terms : 

r + c - - ( 1  _ z )  r ÷ z c__ 
a + s  a s 

S 8 
from which Z - -  - -  

s + a  

but a - -  
Class Mean  
Class Variance ' and substi tut ing for  a in the above  expression 

produces  Mayerson ' s  expression for credibi l i ty  in the G a m m a - P o i s s o n  
c a s e .  

The Neglected A.  W. Whi tney  

My at tract ion to this paper  p rompted  me to cor respond  with Profes-  
sor  Mayer son  concerning the extent  to which Albe r t  W. Whi tney  D had 
been a forerunner  of some of the conclusions reached by ( A . L . )  Bai ley 
and Mayerson.  F o r  example  Whi tney  and his col leagues were well aware  
that  the K in 

P 
Z - -  - -  

P -t- K 

was not  really a constant .  Start ing with the presumpt ion  that  the f requency 
dis tr ibut ion of risks within a par t icu lar  classification is normal ,  Whi tney  
arr ived at an express ion" '  for Z which can be reduced to: 

n 
Z =  

n + P(1 - P) 
E' 

n = exposure  ( to haza rd )  of a par t icu la r  risk 
P = indicated class hazard  
c e = var iance  of risks within the class 

How close this comes to Maye r son  can be seen by compar ing  it to Mayer -  
son's  Be ta -Binomia l  der ivat ion of Z, which can be  expressed:  

" Atltomobile Merit Rating and Inverse Probabilities--PCAS XLVl l  (1960). 
z The Negative Binomial Applied to the Canadian Merit Rating Plan for Individual 

Automobile Risks--PC,4S XLVII  (1960). 
s R. A. Bailey--Discussion of "Some Considerations on Automobile Rating Systems 

Utilizing lndividnal Driving Records"--PC,4S XLVil ,  p. 155 (1960). 
~ The Theory of Experience Rating--A. W. Whitney--PCAS IV (1918). 

i0 Ibid. p. 288--Equation (23). 
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n 
Z =  

( n - I )  + m , , ( l - m , , )  
0"11 ~ 

n = (as above) 
m n =  mean of prior distribution (assumed hazard) 
~,~ ---- variance of prior distribution. 

How then did our predecessors get trapped into an invariant "K"? 
Whitney's remarks are revealing. 11 

"We now come to the most difficult question of ,all, the determination 
of d. It  is obviously impossible as a practical matter to determine c ~ 
statistically in each case." 

Further along: 

"Mr. [Winfield] Greene made the suggestion that . . . the second 
term of the denominator be taken as constant." 

Whitney, in defense of a constant K, says "This brings us to the question 
of whether it is desirable in actual practice to admit the varying credibility 
of the class-experience and hence of the manual rate. We know that 
the manual rates for some classifications are more reliable than for others 
and yet it is doubtJul whether  it is expedient in practice to recognize this 
fact . . . .  " 

In his later work Arthur Bailey acknowledged this earlier effort in a 
passing reference to Greene's practical approximation of Whitney's "more 
complicated formula." 1._, 

Whitney's introductory non-mathematical remarks are so pertinent 
to a clear understanding of the foundation of credibility in experience rat- 
ing that portions of them must be re-quoted: 

( 1 )  Risk-exposure 13 

"It  is evident in the first place that the weight of the risk-experi- 
ence will depend upon the risk-exposure. Other things being 
equal, the experience of that risk which has the larger exposure 
will be entitled to the larger degree o[ consideration. In the case 

it Ibid. p. 287. 
12Sampling Theory in Casualty lnsurance--A. L. Bailey--PCAS XXIX (1942)-- 

p. 72. 
~a The Theory of Experience Rating--p. 275. 
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of a very large risk the rate may with safety be based almost 
wholly upon its own experience; in the case of a small risk very 
little credence can be given to risk-experience and the rate must 
be based almost wholly upon the experience of the class." 

(2) Hazard ~4 

"Essentially the same relationship holds true in the case of the 
hazard; the larger the hazard, the larger will be the number of 
accidents, the exposure remaining the same, and therefore the 
more trustworthy the average." 

(3) Degree o[ concentration within class TM 

"Now it is evident intuitively that if the risks are concentrated 
within the class, that is, if the standard deviation is small, a risk- 
experience that departs from the average of the class can be more 
easily accounted for as due to chance than as due to an inherent 
difference in the degree of hazard. On the other hand, if the 
standard deviation is large, that is if the risks are diverse, it is 
inherently likely that a risk-experience that departs from the aver- 
age is to be accounted for by a real difference in the hazard." 

(4) Credibility of manual rate 1G 

"Another element that in theory may be taken account of is the 
varying credibility of the manual rate. The manual rate is es- 
tablished upon experience which in a majority of classifications 
is insufficient and which in many cases has been supplemented 
by judgment. It is evident that, other things being equal, the 
higher the credibility of the manual rate, the greater its weight 
in establishing the balance between class-experience and risk- 
experience. If, on the other hand, the manual rate is established 
upon insufficient experience, we shall be inclined to give greater 
relative credence to the risk-experience." 

Kinds O[ Credibility 

If I had to choose my major criticism (in the unfavorable sense), it 
would be that the author leaves the implication that his approach is equally 

14 Ibid. 
1~ Ibid. p. 276. 
lo Ibid. 
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applicable in any credibility situation. But in practical casualty actuarial 
work there are at least two significantly different applications of credibility: 

( l )  Class pure premium selection, 

(2) Experience rating. 

In the former situation Mayerson's general approach is directly applicable, 
and, in fact, provides a quite satisfactory solution to the important ques- 
tion, "What credibility should be assigned to the underlying pure pre- 
mium?" I think sub-consciously we have known for years that (1 - Z )  is 
not a totally honest answer, if Z is solely a function of the volume of the 
current experience. 

But Mayerson's general approach is not so easily applied to experience 
rating, if we agree with Whitney that the degree of concentration of risks 
within a class is pertinent. For there is now a three-way credibility prob- 
lem - what credibility should be assigned to: 

(1)  Current risk experience, 

(2)  Previous risk experience, and 

(3) Current manual rate. 

Frankly no one else has suggested a theoretical answer for this very real 
problem, but it should be clearly understood that Mayerson's work does 
not come to grips with this issue, either. 

Minor  Technical  Crit icisms 

There are several minor mathematical items that can be criticized: 

( l )  Meanings attached to symbols do not always remain constant 
(or clear). E.g., the capital letter H is used alternately to repre- 
sent an hypothesis ,  a point,  a random variable and a parameter.  
This failure to be more precise is confusing to the reader and may 
upon occasion have confused the author. 

(2)  In the discussion of conjugate distributions the statement that m 
(assumed mean) can be a pure premium, a claim frequency, 
an average claim cost, or some other actuarial function is too 
loose. How, for example, do we choose a Beta-distribution for 
average claim cost or pure premium when the variable must lie 
within the range zero to one? 
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(3)  The statement in the last paragraph of "Choosing Prior Prob- 
abilities" that n varies directly with m is imprecise for 

m(1 - m )  
n - -  3 

The author must therefore qualify his statement by adding "for 

This is one of the most significant papers presented to this Society in 
many years and, happily, should produce much controversy and further 
thought in this important area. European actuaries have outstripped us in 
the classical "theory of risk". Professor Mayerson has distilled the essence 
of American achievement in the areas of credibility and the Bayesian ap- 
proach. We may well be proud of what our Society has done and hopeful for 
what it promises to do in these areas. 
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MINUTES OF T H E  MEETING 

May 23-26, 1965 

SHAWNEE INN, SHAWNEE-ON-DELAWARE, PENNSYLVANIA 

Prior to the formal convening of the meeting on May 24 there was 
a meeting of the Council on the afternoon of May 23 and a buffet supper 
in the evening for early arrivals. 

The Spring 1965 Meeting was called to order at 9:40 a.m., May 24 
with President Thomas E. Murrin presiding. 

A m erican Academy of Actuaries 

John Bloys of the staff of Watters and Donovan presented a r6sum6 
on the present status of this project. He stated that, as the proposed 
legislation had passed the Senate in the previous session, favorable action 
by the Senate in this session of Congress was anticipated. However, the 
situation in the House was different. It was believed that amendments to 
the original bill, recommended by Insurance Superintendent Jordan of 
the District of Columbia, would necessitate public hearings before com- 
mittees and subcommittees in the House and this would inevitably slow 
up action by the full body. 

At this point Vice President Harold E. Curry took over the conduct 
of the meeting. 

LeRoy J. Simon presented a r6sum6 of his paper "The 1965 Table M." 
This paper was reviewed separately by Lester B. Dropkin and Charles 
C. Hewitt, Jr. 

Charles C. Hewitt, Jr. then presented a review of the paper "A Bayes- 
ian View Of Credibility" which had been presented by Allen L. Mayer- 
son at lhe November 1964 Meeting. 

The next item consisted of a 

Panel on Report of Committee on Annual Statement 

Chairman: Joseph Linder 

Panelists: John W. Carleton 
Robert  G. Espie 
Ruth E. Salzmann 

This report had been distributed to the entire membership of lhe 
CAS under date of December 3, 1964. 
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The panel provoked a lively discussion among the panel members 
followed by considerable discussion and numerous questions from the 
audience. 

The session then recessed for lunch at 12:30 p.m. and reconvcned 
at 2:00 p.m. with the following two concurrent panels: 

(A) Loss Reserves- Workmen's Compensation and Automobile 

Chairman: Richard J. Wolfrum 

Panelists: James R. Berquist 
Martin Bondy 
Walter J. Fitzgibbon, Jr. 
Stephen S. Makgill 
Charles L. Niles, Jr. 

(B) Trend and Projection Factors-Automobile and Property 
Insurance 

Chairman: William S. Gillam 

Panelists: Lewis H. Roberts 
Paul W. Simoneau 
Philipp K. Stern 
Luther L. Tarbell, Jr. 

The two panels adjourned at about 5:00 p.m. 

In the evening, prior to dinner, there was a brief social hour. 

The meeting reconvened at 9:00 a.m., May 25 with the following 
two concurrent seminar discussions (9:00 a.m. - 10:15 a.m.) : 

(A)  Rate Regulation- 20 Years A]ter the SEUA Decision 

Chairman: Leslie P. Hemry 

Participants: James M. Cahill 
Laurence H. Longley-Cook 
Allen L. Mayerson 
Hubert W. Yount 

In effect this seminar was a continuation of the seminar discussion 
on the same topic which was held at the November 1964 Meeting. This 
subject had been included on the Program for the May 1965 Meet- 
ing at the request of several members inasmuch as time limitations at the 
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previous meeting had not permitted the full discussion desired of this in- 
teresting and important item. 

(B) Education and Training of Actuaries 

Chairman: William J. Hazam 

Participants: Norman J. Bennett 
Paul S. Liscord 
John W. Wieder, Jr. 

There then followed two concurrent seminars (10:30 a .m. -12 :00  
noon) : 

(C) Workmen's Compensation Rating Developments 

Chairman: LeRoy J. Simon 

Participants: Francis J. Hope 
Roy H. Kallop 
John H. Muetterties 

(D) Accident and Health Developments 

Chairman: John A. Resony 

Participants: John R. Bevan 
Alfred V. Fairbanks 
Paul E. Singer 

There was no formal program for the afternoon of May 25 which was 
left open for Committee meetings and recreation. 

It is also noted that on the morning of May 25 there was a sight- 
seeing and antique tour, arranged by the CAS, which was well attended 
by the ladies. 

In the evening there was a brief reception for the entire gathering fol- 
lowed by a banquet. 

On Wednesday, May 26, there were held the following two concurrent 
seminars: 

(E) Package Policy Ratemaking-Automobile Insurance (9:00 a .m.-  
10:15 a.m.) 

Chairman: Jack Moseley 

Participants: Jeffrey T. Lange 
Philipp K. Stern 
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Parenthetically, it is noted that the program for the meeting had 
indicated additional participants and that the discussion would embrace 
both automobile and property insurance. However, Chairman Moseley 
reported that the group decided this was too broad an area for .the limited 
time available. Therefore, the discussion was confined to automobile in- 
surance and it was suggested that the remaining section of the originally 
assigned topic be included on the program for the November 1965 
Meeting. 

(F)  The Actuary and Large Risk Rating - Casualty 

Chairman: Albert J. Walsh 

Participants: Edward H. Budd 
Robert Pollack 

At 10:30 a.m. the gathering reassembled in plenary session with 
President Murrin presiding. 

The President introduced to the gathering a new Associate, John 
A. Gibson, III. 

Vice President Hazam presided over the greater part of the remainder 
of the May 26 session. 

Reports were given by the chairmen on the discussions at various 
panels and seminars which had been held during the meeting: 

Panel A - Loss Reserves - by Richard J. Wolfrum 

Panel B -  Trend and Projection F a c t o r s -  by William S. Gillam, 
read by Ronald L. Bornhuetter in Mr, Gillam's absence 

Seminar A - Rate Regulation - by Leslie P. Hemry, 
read by Laurence E. Longley-Cook in Mr. Hemry's 
absence 

Seminar B - E d u c a t i o n  and Training of Ac tua r i e s -b y  William J. 
Hazam 

Workmen's Compensa t ion -by  LeRoy J. Simon 

Accident and H e a l t h -  by Paul E. Singer 
substituting for John A. Resony 

Seminar E - P a c k a g e  Policy R a t e m a k i n g - J a c k  Mose/ey 

Seminar F - Large Risk Rating - Albert J. Walsh 

Seminar C -  

Seminar D -  
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Kenneth L. Mclntosh presented a r6sum6 of his paper "A Mathe- 
matical Approach To Fire Classification Rates." It was announced that 
a review otZ this paper would be presented by Lester B. Dropkin at the 
November 1965 Meeting. 

President Murrin then informed the gathering of the action of the 
Council on the Report Of Committee On Annual Statement. That 
action is duly set forth in the minutes of the Council meeting held on 
May 23 and 25, 1965. 

The foregoing completing the program for the 1965 Spring Meet- 
ing, adjournment was taken at 12:05 a.m. 

For the purpose of the record it is noted that the following 84 Fel- 
lows, 33 Associates and 22 invited guests registered, at the time of the 
meeting, as being in attendance: 

FELLOWS 

Aldrich, W. C. 
Allen, E. S. 
Bailey, R. A. 
Balcarek, R. J. 
Barker, G. M. 
Bennett, N. J. 
Berkeley, E. T. 
Berquist, J. R. 
Blodget, H. R. 
Bornhuetter, R. L. 
Boy@an, J. H. 
Brannigan, J. F. 
Budd, E. H. 
Byrne, H. T. 
Cahill, J. M. 
Carleton, J. W. 
Coates, C. S. 
Crowley, J. H. 
Curry, H. E. 
Dickerson, O. D. 
Dropkin, L. B. 
Elliott, G. B. 
Espie, R. G. 
Fairbanks, A. V. 
Finnegan, J. H. 
Fitzgibbon, W. J., Jr. 
Fowler, T. W. 
Gillam, W. S. 

Goddard, R. P. 
Graves, C. H. 
Harwayne, F. 
Hazam, W. J. 
Hewitt, C. C., Jr. 
Hobbs, E. J. 
Hope, F. J. 
Hughey, M. S. 
Hunt, F. J., Jr. 
Hurley, R. L. 
Johnson, R. A. 
Kallop, R. H. 
Klaassen, E. J. 
Lange, J. T. 
Linder, J. 
Liscord, P. S. 
Longley-Cook, L. H. 
MacKeen, H. E. 
Makgill, S. S. 
Masterson, N. E. 
Mayerson, A. L. 
McGuinness, J. S. 
McNamara, D. J. 
Meenaghan, J. J. 
Menzel, H. W. 
Morison, G. D. 
Moseley, J. 
Muetterties, J. H. 

Murrin, T. E. 
Nelson, S. T. 
Otteson, P. M. 
Phillips, H. J., Jr. 
Pollack, R. 
Resony, J. A. 
Richards, H. R. 
Roberts, L. H. 
Rodermund, M. 
Rosenberg, N. 
Salzmann, R. E. 
Schloss, H. W. 
Simon, L. J. 
Simoneau, P. W. 
Skelding, A. Z. 
Smith, E. M. 
Stankus, L. M. 
Tarbell, L. L. 
Thomas, J. W. 
Trudeau, D. E. 
Walsh, A. J. 
Wieder, J. W., Jr. 
W.illiams, D. G. 
Williams, P. A. 
Wilson, J. C. 
Wittick, H. E. 
Wolfrum, R. J. 
Yount, H. W. 
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Durkin, J. H. 
Franklin, N. M. 
Gibson, J. A. 
Gill, J. F. 
Gingery, S. 

Gould, D. E. 
Harack, J. 
Jensen, J. P. 
Jones, N. F. 
Markell, A. S. 
McIntosh, K. L. 
Muir, J. M. 
Muniz, R. M. 
Riccardo, J. F., Jr. 
Richardson, H. F. 
Roth, R. J. 

Scammon, L. W. 
Scheel, P. J. 
Scheibl, J. A. 
Schneiker, H. C. 
Singer, P. E. 
Stern, P. K. 
Stevens, W. A. 
Webb, B. L. 
Woodworth, J. H. 
Young, R. G. 
Zory, P. B. 
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Bloys, J. 
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Btihlmann, H. 
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Hoyt, F. A. 
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Wells, C. C. 
Zunser, A. J. B. 
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P R E S I D E N T I A L  ADDRESS BY THOMAS E. M U R R I N  

In keeping with the tradition of the Society, I now have the privilege 
of addressing you upon the completion of my second term as President. 
Again I wish to thank you for the honor of serving as your President and 
to acknowledge the accomplishments of our members in the last two 
years. 

During this period, two milestones were passed. The Fiftieth Anni- 
versary of the founding of the Casualty Actuarial Society which was cele- 
brated a year ago gave us an opportunity to pause and reflect upon the 
many contributions of the membership and to renew our dedication to 
actuarial science and the vital role it plays in our industry. Last month 
the American Academy of Actuaries was formed through cooperative re- 
search, study, and plain hard work by members of the four actuarial so- 
cieties. This development will be of great future benefit to the actuarial 
profession, as well as to the insurance industry and to others who require 
actuarial services. My position as President-Elect of the Academy is a 
compliment to the membership of this Society as well as a personal honor 
for me. I am deeply grateful. 

Our past record as a Society is one of which we can all be justifiably 
proud. Considering that actuarial analysis has been emphasized only 
recently in many companies, it is significant that many of our members 
are now in key executive positions. It is appropriate that we pause at 
the start of our fifty-second year as a Society, to take a hard look at the 
condition of our industry and at our own position as members of the 
actuarial profession. 

While it has been said many times within the last few years, [ would 
feel remiss if I did not comment on the fact that most companies continue 
to suffer severe underwriting losses during recent years. The year 1965 
will produce unfavorable results for practically all companies and will 
probably be one of the worst years ever recorded. The causes of this de- 
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plorable situation are for the most part inadequate rates and a rate regula- 
tory system that is a proven failure. 

However, if the members of this Society, as a group, had had tile final 
authority to make all decisions for the industry during these disastrous 
years, would different decisions have been made? To what extent must we 
acknowledge a contribution to the dismal record of the past? Let each of 
us ask ourselves whether we have always developed objective decisions and 
held fast even to the point of disagreeing with policy decisions. Do we not 
have the responsibility as well as the duty to be steadfast in our decisions 
when the problems under study are so grave and the potential consequences 
so disastrous? As we grapple with present problems and those of the future, 
our analyses should as always be based on sound and logical reasoning but 
our recommendations should also be brutally realistic. We must convince 
management that the prospects for the future should not be viewed through 
rose-colored glasses. Hurricanes and other catastrophes merely highlight 
the necessity of insurance and should not be blamed for adverse results. 
The industry must be positioned for underwriting profit on all coverages - -  
even on those coverages with wind exposures. 

What can we anticipate about the problems of the future? In other 
words, what can the actuary do to better serve the insurance industry? 
There is no doubt that in 1965 the world is moving faster than ever be- 
fore. We have all heard statistical predictions on the estimated distribu- 
tion of our population by age ten years hence. We know of the increas- 
ing anaount of leisure, greater mobility and longer life-span of the general 
population. On the business side, our economy has now reached an un- 
precedented record of consecutive months of prosperity. Unemployment 
is at a level thought unattainable only a few years ago. The current econ- 
omy is characterized by built-in inflation and more active federal govern- 
ment participation. Everywhere we turn we find fantastic new technology 
resulting in new products, new attitudes and new values. 

It is my opinion that all professions, including the actuarial profession, 
must periodically take stock of themselves if they are to keep up with 
the rapidly changing world in which we live. Generally accepted ways of 
doing things must be re-examined and, if found wanting, rejected. The 
"good old days" are gone forever. As with other professions, we are now 
requiring inore and different types of ability from young men and women 
entering our field. Should not each of us examine recent developments in 
our industry and be certain we are expanding our individual talents at a 
sufficiently fast rate? In his address to the Society of Actuaries in Mon- 
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treal a few weeks ago, President Henningsen reminded his audience that 
they have the contimdng obligation "to preserve and improve the stand- 
ing of our profession." We must not be diverted from preparing for to- 
morrow's job by the pressures of today's job. It has been said that the 
future belongs to those who plan for it and today I would like to review 
a few areas in which 1 feel each of us should be planning programs of self- 
education. 

The first rriajor area is electronic data processing. Although computer 
technology in this country is considerably less than fifteen years old, there 
are many dramatic examples which indicate that the advent of computers 
is equivalent to a second industrial revolution. Individual companies in 
other industries have already mastered computer technology to the point 
that entire factories are running through directions supplied by a central 
computer. While certain individual insurance companies have also made 
dramatic progress in the use of computers, 1 believe that we are running 
far behind other industries. Even if computers were to be regarded only 
as sophisticated bookkeeping machines--a limited and incorrect v iew--  
how many companies have been able to free for more productive work the 
vast number of employees performing essentially clerical tasks? The record 
seems to indicate that insurance industry computers are producing too 
much output that merely duplicates reports that were traditional when only 
mechanical equipment was available. While actuaries, as most other insur- 
ance people, have paid lip service to statements that computers are the 
key to the future, few have taken the time to master the technology in- 
volved. While I am not now suggesting that we should all become pro- 
grammers, we should recognize that the advent of the computer is probably 
the most important single event that will affect our ultimate role in the 
overall organizational pattern. It is imperative that each of us examine 
how much we know regarding the new machines, their capabilities and 
applications. Automation has also reached the programming function in 
the sense that machine language programming has been replaced in many 
ways by simple language systems for addressing the machine. The actuary 
must not fall behind these and other advances in technology to the extent 
he finds himself a mere recipient of "what the machine can do." Rather, 
he should specifically know how they can be used as tools to develop out- 
put--whether  rate schedules, management exhibits or mathematical models. 

The advent of the computer has even affected the art of diplomacy. 
Traditionally, foreign relations policies have been the function of senior 
diplomats of individual countries. Within the last ten to fifteen years, 
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however, some of their decision-making has become increasingly compli- 
cated because of the difficulty in evaluating defense systems, nuclear capa- 
bilities, etc. Each of these subjects is so specialized and scientific that 
diplomats have often found themselves, because of a lack of technical 
ability, entirely dependent upon advice and facts furnished by people who 
have been able to master the new sciences. This latter group, often called 
technicrats, have to a certain extent taken the decision-making process 
away from the diplomat and their analyses and recommendations are often 
the controlling factors upon which diplomatic decisions are made. The 
similarity to the decision-making process in many fire-casualty insurance 
companies is very discomforting. The information insurance companies 
need to function is often furnished by non-insurance people. Actuaries, the 
traditional analysts of the insurance business, must provide the necessary 
bridge between information preparation and management decisions based 
upon sound analysis. 

My own conviction on this subject is so strong that in my own com- 
pany I am instituting a requirement that new trainees receive introductory 
and basic programming courses which are available on a correspondence 
and on a classroom basis. This requirement will also be cxtended to my 
senior associates in the actuarial unit. 1 feel it imperative that actuaries, 
and for that matter, all members of senior management, be fully cognizant 
of the potentialities of the new electronic marvels. 

The growing science of operations research, which relies heavily on 
the methods that have proved so successful in the physical sciences, is one 
aspect of efforts to put decision-making on a more objective and routine 
basis. Seminars on operations research techniques and their application 
to the insurance industry are being conducted at this meeting. I strongly 
suggest that we all participate to the fullest extent possible and, upon re- 
turning to our individual companies, further pursue the ideas discussed. 
Operations research will undoubtedly find many applications in the insur- 
ance business in future years. Who, more than the actuary, is qualified 
to extend these mathematical techniques to our business? While many of 
our members have been interested in mathematical theory individually 
and through committee studies, this subject should be of vital interest and 
concern to all of us. 

Another area in which we should build upon our current knowledge and 
capabilities is in the life insurance field. I am not suggesting that we be- 
come life actuaries; the founding of the Academy recognizes that there 
will be major fields of specialties. Very few members of the Actuarial So- 
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cieties are crossed trained in both fields but we should not overlook the 
fact that an increasing number of property and casualty companies have 
launched or acquired life subsidiaries. The development thus far of two 
common mathematical examinations emphasizes that property/casualty 
and life actuarial studies have a common origin. While our exams re- 
quire a fundamental understanding of life insurance, if we are to serve 
our companies well, continual improvement in our understanding of life 
insurance problems will be necessary. 

Lastly, another area in which actual analysis could be used to greater 
advantage is in the area of expenses or, more descriptively, costs. I fear 
that in our business, the present approach to providing for expenses on 
art average percentage basis does not allow us to pinpoint our merchan- 
dising costs, by type of policy and by regional territory. While some com- 
panies have done work on the cost of selling and servicing different poli- 
cies in different regions, generally much work remains to be done by the 
industry. Considering the fact that many manufacturing firms know their 
production and merchandising costs almost to the penny, by geographical 
area, it is almost inconceivable that an industry as large and vital as the 
insurance industry has done so relatively little by comparison. While ex- 
pense accounting is a function of the accounting department, each of us 
in the future should encourage our own companies to undertake or actively 
pursue studies in this area. The key to proper pricing in the future in- 
trinsically involves knowledge of actual production and servicing costs by 
kind of policy and by size of policy. Advances in providing for proper 
loss costs per unit of exposure are continually being developed but proper 
expense allowances per policy will be necessary if actuaries are to be truly 
able to properly price the products of tomorrow. 

We must continually expand our horizons as a profession if we are to 
be prepared for tomorrow's economic world. Only if actuaries continue 
to be extremely progressive and aggressive can we hope to attract the 
quality young men and women so vital to the future growth in the insur- 
ance business. Knowledge and understanding of new situations are at- 
tributes we must acquire for ourselves--no one is going to bestow them 
on us. The learning process must not only be continual, but should con- 
stitute a major portion of our business activity. Spare time study is not 
enough. We owe it to our companies, our profession and ourselves to pur- 
sue actively a continual program of self-betterment. 
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RATEMAKING PROCEDURES FOR 
AUTOMOBILE LIABILITY INSURANCE 

P H I L 1 P P  K. S T E R N  

PREFACE 

The proceedings of the Society already contain a paper on this subject 
which was presented by this author at the November meeting in 1956 
(PCAS XLIII). In the exposition of the statistical base for ratemaking, 
that paper stated that "Automobile Liability Insurance is compiled on a 
policy year basis" with a footnote that reads: 

"Since January 1, 1953, the Statistical Plan provides also for the 
reporting of statistical detail for the compilation of private passenger 
and commercial non-fleet experience on a calendar-year accident-year 
basis. At the time of this writing, this method of compiling experience 
is in an experimental stage." 

A short time after the paper was published, the decision was made by 
the rating organizations to adopt the accident year basis for private pas- 
senger cars and, a few years later, the same basis was extended to com- 
mercial cars. The experience of only a small portion of automobile liability 
insurance, that for garages, public automobiles and miscellaneous classi- 
fications, continues on a policy year basis. 

The change to the accident year basis for the largest portion of the 
business was followed by changes in the ratemaking formulae pertaining 
to the experience periods used for rate level determination; the formula 
for the development of territory rate levels was modified and a new method 
was developed to measure loss cost trends. In view of these changes, it 
became clear to the author that his 1956 paper was in need of up-dating. 
It was obvious that a complete revision of the prior paper was necessary, 
rather than a mere substitution of chapters, to give the proper emphasis 
to the new statistical base of accident year data. 

The new paper has the same objective as the paper in 1956, namely, to 
describe the ratemaking process rather than to evaluate it. The material 
has been completely reorganized to provide a clearer separation of material 
pertaining to the gathering and summarization of ratemaking statistics from 
the actuarial ratemaking procedure. The section on statistics explains the 
accidentyear  and the policy year bases currently in use. An appendix 
deals with the incomplete policy year even though it is not used at present 
in everyday work, in order to preserve the concept and as a caution against 



| 4 0  AUTOMOBILE RATEMAKING 

the misuse of grossly immature experience without the necessary adjust- 
ments. 

A separate section is included which, for lack of a better name, is 
called Preliminary Ratemaking Calculations. 71t explains the various terms 
found on the ratemaking exhibits and explains the method of calculating 
the values used in rate level and rate calculations, such as premiums at 
manual rates, expected loss ratio, loss development ]actors, etc. 

After dealing with these details, it was possible to keep the section 
on the ratemaking procedure relatively short and departures from the 
mainstream of thought could be avoided. The basic process of ratemaking 
is explained for private passenger cars dealing with statewide rate level, 
territory rate level and class rates, followed by additional comments to set 
forth any differences that apply for commercial cars and garages. 

A Miscellaneous section deals with the review of experience on classi- 
fications other than the three major classification groups and rates for 
automobile assigned risks; it also refers to the automobile package policies 
for which a ratemaking procedure based on experience has yet to be de- 
veloped. 

The new classification plan and rating system for private passenger 
cars, only recently introduced in many states, is referred to in an appendix 
to this paper. 

I N T R O D U C T I O N  

This paper presents a description of basic procedures currently used in 
ratemaking for automobile liability insurance. It is intended to serve as 
an introduction to ratemaking for this line of insurance. A superficial 
knowledge, at least, of the automobile manuals and the statistical plan 
referred to in this paper is expected of the reader. Frequent reference 
reading from these sources will assist in the comprehension of the material 
discussed in the following pages. 

The making of rates for automobile liability insurance, along with the 
other lines of casualty and fire insurance, is regulated by laws passed in 
the various states. These laws establish the standards rates have to meet 
and set forth the prerequisites for the administration of the rate regulatory 
function of the states. In most states, the rate regulatory law was patterned 
after the Casualty and Surety Rate Regulatory Bill (All-Industry Com- 
missioners' Draft) which provides as follows in Section 3: 

1. Due consideration shall be given to past and prospective loss ex- 
perience within and outside this state, to catastrophe hazards, if 
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any, to a reasonable margin for profit and contingencies, to divi- 
dends, savings or unabsorbed premium deposits allowed or returned 
by insurers to their policyholders, members or subscribers, to past 
and prospective expenses both countrywide and those specially 
applicable to this state, and to all other relevant factors within and 
outside this state; 

4. Rates shall not be excessive, inadequate or unfairly discriminatory. 

In Section 4, the Bill provides: 

Every insurer shall file with the (commissioner) every manual of 
classifications, rules and rates, every rating plan and every modi- 
fication of any oI~ the foregoing which it proposes to use. Every 
such filing shall state the proposed effective date thereof, shall indi- 
cate the character and extent of the coverage contemplated and 
shall be accompanied by the information upon which the insurer 
supports the filing. 

The Rate Administration section of that Bill provides (Section 13): 

The (commissioner) shall promulgate reasonable rules and sta- 
tistical plans, reasonably adapted to each of the rating systems on 
file with him, which may be modified from time to time and which 
shall be used thereafter by each insurer in the recording and re- 
porting of its loss and countrywide expense experience, in order 
that the experience of all insurers may be made available at least 
annually in such form and detail as may be necessary to aid him in 
determining whether rating systems comply with the standards set 
forth in Section 3. Such rules and plans may also provide for the 
recording and reporting of expense experience items which are spe- 
cially applicable to this state and are not susceptible of determina- 
tion by a prorating of countrywide expense experience. In pro- 
mulgating such rules and plans, the (commissioner) shall give due 
consideration to the rating systems on file with him and, in order 
that such rules and plans may be as uniform as is practicable 
among the several states, to the rules and to the form of the plans 
used for such rating systems in other states. No insurer shall 
be required to record or report its loss experience on a classifica- 
tion basis that is inconsistent with the rating system filed by it. The 
(commissioner) may designate one or more rating organizations 
or other agencies to assist him in gathering such experience and 
making compilations thereof, and such compilations shall be made 
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available, subject to reasonable rules promulgated by the (com- 
missioner) to insurers and rating organizations. 

Accordingly, statistical plans have been promulgated or approved by 
the regulatory authorities in almost all states, and statistical agents have 
been appointed who collect and compile the loss experience which pro- 
vides the basis for rate review and ratemaking. 

The Mutual Insurance Rating Bureau and the National Bureau of 
Casualty Underwriters function as statistical agents for the states and they 
are national rating organizations that develop and file rates for automobile 
liability insurance, and other lines of casualty insurance, on behalf of their 
respective members and subscribers. 1 Generally, a formula ratemaking pro- 
cedure is used in the course of this activity; the two Bureaus cooperate in 
the development of manual rates in a limited number of states; however, 
they use the same formula generally throughout the country. ]t is this 
formula which will be described in this paper. 

The reader should be aware of the fact, however, that the rates de- 
veloped by the two rating organizations are not the only rates used by 
companies writing automobile liability insurance. 

The percentage of total premium written at Bureau rates varies greatly 
by state, as can be seen from the following examples of distribution o£ pre- 
miums by company groups: 

Percent Distributions o£ Earned Premiums 
Automobile Bodily Injury Liability Insurance--Calendar  Year 1961 

Members & Subscribers Members & Subscribers Other 
State of N.B.C.U. of M.I.R.B. Companies 

Connecticut 49.1% 17.8 % 33.1% 
Iowa I 1.0% 4.8% 84.2% 
New York 52.2 % 24.0% 23.8 % 
Washington 14.7% 3.7% 81.6% 

Companies that are not members or subscribers of a rating organization 
file their rates individually. 

Moreover, even a member  or subscriber of a Bureau may depart from 
the Bureau rates: by way of a deviation it may make application to the 

a A member company of a rating organization generally utilizes the services of the 
Bureau for all states and all lines in which the Bureau ftmctions; a subscriber com- 
pany may select states and lines for which it receives I]urean services, and may 
function independently in other areas. 
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rate regulatory authority for a percentage departure (upward or down- 
ward) from the rates approved for the rating organization. In recent years, 
a method has evolved by which the rating organization makes a separate 
filing that produces rates, rules or classifications different from those of 
the Bureau on behalf of a member or subscriber requesting it; since the 
Bureau, in such case, merely acts as a conduit for the company's applica- 
tion, this type of filing is referred to as an agency filing. Thus, there may 
be a variety of rate schedules used in a state at the same time, in addition 
to those developed by the National Bureau or by the Mutual Bureau. 

Yet, even in a state in which only a small proportion of the total busi- 
ness is written at Bureau rates, these rates have a direct effect upon the 
total rate structure. Many Non-Bureau companies use rates promulgated 
by a Bureau, frequently with percentage departures from the Bureau rates 
more in the nature of a deviation, or with selective departures from such 
rates. Apparently, such filings are supported, though by means different 
and presumably less exacting than is required of the rating organizations. 
The use of Bureau manuals by Non-Bureau companies is so extensive that 
rating organizations in recent years took steps to protect their work prod- 
uct, at the same time making available the manuals to Non-Bureau users 
at a charge. 

In view of this wide use of the Bureau rates, a study of the Bureau 
rate structure and the methods used in developing Bureau rates is neces- 
sary for an understanding of present ratemaking practices for automobile 
liability insurance in general. 

R A T E M A K I N G  S T A T I S T I C S  

Although past experience is only one of the several factors that shall 
be given "due consideration" in the making of rates, actual practice has 
given it an eminent role in the ratemaking process. Reliance upon past 
experience is based upon the expectation that the most recent past ex- 
perience will repeat itself in the immediately following period during which 
the rates to be determined will apply. 

A rate consists of the expense portion and the loss portion; corres- 
pondingly, separate statistics are compiled on expense experience and on 
loss experience. 

The basis for the expense experience is the Insurance Expense Ex- 
hibit which provides countrywide premium, loss and expense data by line 
of insurance, including automobile bodily injury and automobile property 
damage liability insurance. This paper will make only brief reference to 
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the expense portion of the rate and the expense experience, in connection 
with the expense loading in manual rates. 

Loss Experience 

Loss experience is the aggregate of transactions recorded by classifica- 
tion and territory on the company books of (1) the measure of the in- 
sured hazard, (2) the premium charged for the insurance coverage, and 
(3) the payments of indemnity amounts that eventually are made under 
the insurance contract. 

1. The measure o1~ the insured hazard, or the exposure, gives a nu- 
merical value to the insured object: the exposure of a private 
passenger automobile used by the owner in the ordinary way is 
one car; but if the private passenger car is owned by a concern that 
is engaged in renting it to others, the measure ot~ the hazard may 
be expressed in miles driven, or in rental receipts. For the various 
types of risks, the exposure base is selected in such manner that it 
most accurately measures the hazard to which the object is ex- 
posed. The commonly used types of exposure bases for automobile 

. 

. 

liability insurance are: 

Exposure Recorded as 

Per car Car months 
Mileage Number  of miles 
Receipts Dollars 
Payroll Dollars 

The recorded written premium is the premium charged for the 
policy. The definition of written premium in the Automobile Sta- 
tistical Plan is self-explanatory. 

There will be claims for indemnification under the insurance con- 
tracts; amounts the company eventually will pay are called losses. 
Some losses are paid almost instantly upon the presentation of the 
claim, others after a moderate delay while the circumstances of the 
loss or the extent of the damage or injury are investigated; some 
claims may require extensive investigation or court litigation, with 
the result that it will not be known for an extended period of time 
whether there is liability on part ot~ the insuring company to make 
any payment, and if so, how large the payment will be. Thus, there 
are paid losses entered on the company records, and outstanding 
losses, the latter reflecting a reserve based on the company's esti- 
nlate of the ultimate cost of settling a specific claim. In connection 



AUTOMOBILE RATEMAKING | 45  

with claims under litigation, substantial anaounts are often spent 
by the company in defense of its insured against whom the claim 
is made. Certain expenses incurred in connection with claims in 
suit, as defined in the Automobile Statistical Plan, are susceptible 
to the same statistical treatment as losses, i.e., they can be assigned 
to the particular class and territory applicable to the risk. They 
are called allocated loss adjustment expenses; in most of the statis- 
tical summaries described here, they are combined with the losses. 

In addition to recording loss amounts, the company enters a count of 
claimants on whose behalf a loss payment is made or a loss reserve is es- 
tablished. 

Each company may develop its own set of codes needed for the re- 
cording of its experience in a form suitable for the company's  internal 
operations and requirements. Each company is obligated, however, to 
record its experience at least in such detail as is required by the Commis- 
sioner of Insurance in each state in which the company operates. It  must 
follow an accepted set of rules so that the experience, after it is sum- 
marized, is meaningful and susceptible to interpretation. 

The loss experience used in the ratemaking procedures described in 
this paper is that gathered by the National Bureau of Casualty Under- 
writers and the Mutual Insurance Rating Bureau. 

Experience reports are received by each Bureau from its member com- 
panies for all states, f rom subscriber companies for the states in which 
they receive rating service from the Bureau, and from other companies 
that have elected a Bureau as their statistical agent. 

Such reports are prepared in accordance with the statistical plan and 
periodic instructions issued by the Bureaus to the reporting companies. 

The Automobile Statistical Plan 

Since January 1, 1963 there is in use the Automobile Statistical Plan 
that applies to automobile liability and automobile physical damage in- 
suranceY The Plan is jointly developed by the Mutual Insurance Rating 
Bureau, National Automobile Underwriters Association and National Bu- 
reau of Casualty Underwriters, and is published and distributed by the 
latter organization to companies affiliated with either of the three. (Prior 

ZThe Plan applies in all states other than Massachusetts. In that state, a different 
plan is published by the Massachusetts Automobile Accident Prevention and Rating 
Bureau applicable to automobile bodily injury liability; the codes in that plan are 
also used for automobile property damage liability insurance by the Bureaus. 
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to that date, each of the three organizations published its own plan.) The 
Plan, after the required approval by the regulating authority in each state, 
becomes an official Statistical Plan. 

Statements in this context will be directed only at the provision in 
the Plan pertaining to automobile liability insurance. 

The Plan is designed to develop private passenger and commercial car 
experience on an accident year basis and the experience for other auto- 
mobile classifications on a policy year basis. Experience developed on an 
accident year basis provides a comparison of the incurred losses on acci- 
dents that occur in a given 12 months period with the exposures and 
premiums earned during the same period. The policy year basis of experi- 
ence consolidation provides a comparison of the incurred losses that 
occurred on all policies having an effective date in a given calendar year, 
with the earned exposures and earned premiums on such policies. The 
concepts of accident year and policy year statistics will be more fully ex- 
plained in the presentation of experience consolidation in a subsequent 
section. 

The accident year basis of consolidating experience was adopted first 
for private passenger experience beginning with accident year 1954 and 
extended to commercial cars with the consolidation of data for accident 
year 1959. It has not been adopted for the other classifications, which 
remain on a policy year basis mainly because the need of dealing with 
interim policy audits by special procedures would counteract any benefits 
that might be obtained from the adoption of the accident year basis. 

The Plan contains instructions as to the maximum detail by which 
experience is to be recorded. There are two basic characteristics of detail 
of experience: classification and territory. 

With respect to classification detail, the statistical plan provides, with 
only minor exceptions, for separate codes for every manuaP classification 
for which separate rates are established. For example, if there are 9 
private passenger manual classifications for which rates are published, the 
statistical plan provides for as many statistical codes, viz; classes 111, 112, 
113, 115, 121, 123, 125, 127 and 130. 

The manual rates are modified for a specific private passenger car by 
manual rules that provide for multi-car discount, compact-car discount, 
and driver training credit. These elements are reflected in the codes by 

a Autonmbile Casualty Manual and Special-Package Automobile Policy Manual of 
N.B.C.U. and M.I.R.B. respectively. 
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the addition of a fourth coding digit to indicate whether any of these 
modifications or combinations thereof was applied. A fifth coding digit is 
added to indicate-the application of the Safe Driver Insurance Plan or 
other merit ra/tin~ plan and the resulting rate modification. 

For commercial cars, separate codes apply by rate class and size type, 
corresponding to the rating criteria in the manual. Separate codes are 
shown for the various types of public automobiles, the divisions for garage 
liability, and various miscellaneous classifications and special types of 
coverages. 

Occasionally, the plan may require statistical detail greater than the 
detail reflected in the rating system, if such detail is required for analytical 
studies. For example, the statistical plan required for some years the 
coding and reporting of experience on garages by industry classifications 
(Dealers, Service Stations, etd.) before a rate distinction was made be- 
tween these classifications in the Automobile Casualty Manual. Such dif- 
ferentiation was introduced based on the data thus obtained. 

Other detail required for analytical studies is sometimes obtained from 
special calls for experience or from sampling studies. 

With respect to territory detail, the plan provides, again with minor 
exceptions, that all business be recorded by the applicable territory codes. 
The rate territory code numbers are shown, with the definitions of terri- 
tories, in the Automobile Casualty Manual and the Special-Package Auto- 
mobile Policy Manual. (The manuals are arranged so that separate rate 
schedules are shown for each territory for which separate statistics are to 
be obtained, even if two or more territories are assigned the same rates.) 

As noted above, statistical plans require the approval of the rate super- 
visory authorities in the various states. After the approval of an original 
plan, each subsequent change in the plan also requires approval. Changes 
in the rating system have to be reflected in the statistical plan in order 
to maintain the correspondence between the detail of the rating system 
and the detail for its statistical support. 

Reports o[ Experience 

Each year, all companies that are due to report their experience re- 
ceive from the Bureau a set of instructions setting forth the detail in which 
the data are to be filed; these instructions are referred to as a Call [.or Ex- 
perience. The content of the Call is developed by the appropriate com- 
mittees of the Bureau, pursuant to a statistical program that was submitted 
to and approved by the rate supervisory authority in each state. Therefore, 
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the Call is an official document issued by the Bureau on behalf of the ]n- 
surance Commissioners, as well as for the Bureau's ratemaking purposes; 
compliance with the requirements o~ the ol~cial Call is mandatory. Some 
of the requirements of the Call go beyond the detail required by the 
states, compliance with which is a matter of the relationship of the Bureau 
with its members and subscribers. 

Under a typical official Call for automobile liability insurance the 
following reports are required, separately for bodily injury and property 
damage: 4 (See Appendix A for recent changes) 

Written exposures and written premiums 

Private passenger non-fleet 
Summary reports by class and territory, for each calender q u a r t e r -  
filed quarterly, or transaction report (options available). 

All other classifications 
Transaction reports - filed quarterly. 

Losses and number of claims 

Paid losses with paid allocated loss adjustment expenses and number 
of paid claims - monthly transaction reports. 
Outstanding losses and number of outstanding claims with reserves for 
allocated loss adjustment expenses. Transaction reports twice a year 
with losses valued as of March 3 l and September 30 respectively (the 
latter is limited to private passenger cars). Loss reports are also re- 
quired for medical payments coverage. 

Individual reports of excess losses 

Such reports are filed in conjunction with the reports of outstanding 
losses. 

Almost all companies file these reports in the form of punch cards; 
except for the exposure and premium reports for priuate passenger cars, 
these punch cards are duplicates of information recorded by the company 
as each transaction is made. Because of the large volume of private pas- 
senger business, options are available to companies for reporting in form 
of summaries or transactions? 

Exhibit l shows a facsimile of the punch card used for reporting auto- 
mobile liability experience to the National Bureau and Mutual Bureau 

4 For  the sake of clarity, some procedural  detail is omitted. 
n When the transaction method of reporting on punch cards was first adopted in 1953, 

it was considered the most economic method of reporting; with the increasing use 
of electronic computers, reporting on tape takes its place as an alternative medium. 
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and physical damage experience to the National Automobile Underwriters 
Association. 

These reports are filed with the Bureau by the companies at dates fairly 
evenly spread throughout the year. Written exposures and written premiums 
are reported for each quarter 60 days after the end of the quarter. Paid 
losses and paid allocated loss adjustment expenses are reported monthly, 
45 days after the end of the month, and outstanding losses with outstanding 
allocated loss adjustment expenses are filed on May 15 and October 15, 
with excess loss reports following within one month. (In future references, 
the term "losses" will be used as losses including allocated loss adjustment 
expenses, unless otherwise stated.) These are the building blocks from 
which the Bureau prepares summary tabulations which are discussed next. 

As noted previously, the reported data are used to produce accident 
year experience for some classification groups, and policy year experience 
for the other classifications. These summaries are generally in detail by 
class within territory, separately for bodily injury and property damage 
liability. These two types of summarizations will be dealt with separately. 

Accident Year Experience Summaries 

This basis of summarization is applied to private passenger car non- 
fleet and commercial car fleet and non-fleet experience5 

The accident year experience, after consolidation, will consist of the 
exposures earned and premiums earned during a 12 month period, and 
the incurred losses and number of claims resulting from accidents that 
occurred during the same period. 

The earned exposures and premiums have to be calculated from the 
reported written exposures and written premiums, it was noted above that 
written exposures for private passenger cars are reported by the companies, 
summarized by class and territory, for each quarter year. A quarter year 
in this context is described as an accounting quarter, which means that it 
includes all written exposure and written premium transactions entered on 

A n  explana t ion ,  at Ihis point,  of  the te rms  fleet and non-fleet is in order .  The  Auto-  
mobi le  Statistical P lan  s tates  that  a vehicle is part  of  a fleet if the policy covering 
it is writ ten under  a fleet phm:  all o the r  curs are non-fleet. Tha t  is not  a good 
definition, but  it is genera l ly  unders lood .  The  Au tomob i l e  Casua l ty  Mantmls  of  the 
Bureaus  con ta in  a m a n u a l  rule (Rule  9, Genera l  Rules  Sect ion)  that  descr ibes  the 
Fleet  Plan. F r o m  this rule, character iat ics  o f  a fleet can be identified, sufficient for  
assigning a risk to the fleet category for statistical purposes: 

There are at least 5 cars insured under the policy at its inception date. The policy 
contains a provision for the automatic coverage of all automobiles owned or 
leased by the insured during the policy term. The final exposure and premium is 
determined by audit after expiration of the policy. 



AtrroMonmz R '̂r~MaK~NC 151 

the company records during that quarter. Such transactions are the writings 
on new and renewal business, full or partial cancellations on business pre- 
viously recorded and corrections of existing entries, regardless of the effec- 
tive date of the transaction. Since private passenger policies are written for 
a term of one year as well as for terms less than one year (three, four, six 
months, etc.) separate sunanaaries are filed by the companies by term of 
policy. 

For commercial cars, the transaction reports received from the com- 
panies are summarized by the Bureau into accounting quarter summaries 
by class and territory. 

These written exposure and written premium summarizations, private 
passenger and commercial - each by class and territory, are now converted 
into earned data. 

The concept of earned exposure and premium may be explained by 
the following example: A policy is issued covering one private passenger 
car, for a premium of $108, with an effective date of July 1, 1963, for a 
term of one year expiring June 30, 1964. A transaction entry will be 
made, recording 12 car months of written exposure and $108 of written 
premium, effective date 7 / 1 / 6 3 ,  term l year. On July 31, the company 
will have provided coverage for 1/12 of the term; it will have earned 1/12 
of the annual premium, or $9; the fact that the exposure for one car has 
been in effect for 1 /12 of the policy term is expressed as 1 car month 
earned. Two months after the effective date, $18 and 2 car months will 
have been earned, $27 and 3 car months after 3 months, etc. As of De- 
cember 31, one-half will have been earned: $54 of the written premium 
and 6 car months of exposure, during the year 1963. The remainder will be 
earned during the following year, 1964. The remaining $54 of written 
premium and 6 car months of exposure will be fully earned as of June 
30, 1964, the expiration date of the policy. 

For the purpose of the Bureau calculations of earned exposures and 
premiums, it was decided to work from quarterly written data with the 
assumption that the writings are evenly distributed within each quarter. 
Barring unusual circumstances, this assumption is reasonable for the de- 
gree of accuracy desired. 

Thus, all writings during the first quarter of the year are assumed to 
have an average effective date of February 15. What will be their con -~ 
tributions to earnings as of the end of the year? Contributions will be 
made at the rate of ~,~ during the 4th, 3rd and 2nd quarters, but only Vs 
during the first quarter in view of the assumption that the policies have 
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been in effect only for one-half of that quarter. The remaining V8 of the 
first quarter writings will be earned during the following year. Similarly, 
the second quarter writings will contribute l/a -}- 1A + ¼ to the earn- 
ings of the current year and ¼ + 1/~ to the earnings of the following year. 

The earnings in each year, therefore, contain contributions from the 
writings during the 4 quarters of the preceding year and from the writings 
during the 4 quarters of the current year. ~ 

Exhibit 2 illustrates the above method of earnings calculations. 

Incurred losses for an accident year consist of the losses paid and 
the losses reserved pertaining to the accidents that occurred during that 
year. The number of claims are defined in the same way. 

In the transaction reports of paid losses filed by the companies each 
month, loss payments are reported, as they are made, on accidents that 
occurred in the past. For example, the transactions for the month of 
January, 1963 may include amounts paid on several accidents that oc- 
curred during that month plus those on accidents that occurred during De- 
cember, 1962, November,  1962 etc., going back any number of months 
and years. Similarly, the reports of outstanding losses include loss reserves 
on accidents of relatively new vintage as well as on accidents that may 
have occurred two, three or more years ago. 

All these transaction reports are sorted by the year of accident for the 
purpose of summarizing accident year incurred losses. 

If we take all losses on :1963 accidents that were paid from January 
to December 1963 and add to these paid losses all reserves established 
on 1963 accidents not yet settled on December 31 of that year, we would 
have the incurred losses on accident year 1963 as they are known on De- 
cember 31, 1963. This type of summary, however, would be quite in- 
complete. Reports on many accidents that occurred toward the end of 
the year may not yet have reached the central recording office in the com- 
pany organization, reports of payments made may still be in the internal 
reporting channels and information on the severity of recent accidents may 
be too spotty for a reliable estimate of their expected loss cost. 

For  these reasons, the cut-off date is moved forward to March 31 of 
the following year. During these additional three months, much of the 
lacking information is received on accidents of recent occurrence, and the 
loss data on accidents of the entire year achieve greater maturity. By 

r This applies to business written for a term of I ),car. Appropriate modifications have 
to be made for business written for terms of less than I year, such as terms of 
3, 4 or 6 months. 



CALCULATION OF EARNED PREMIUMS 

FROM PREMIUMS WRItTeN HY QUARTER~ - POLIC!ESWRITTEN FGR AN ANNUAL TERM 

Exhibit 2 

Calendar Year 
Quarter of Premium 
Writing Written Ist Qtr, 
Year N 

-~ter $10,000 $1,250 
2rid Quarter Ii,0OO 
3rd Quarter 9,000 
4th Quarter lO,O00 

Total 40,000 1,250 

Year N+I 
Ist Quarter i0,000 
2nd Quarter ii,000 
3rdQuarter 9,000 
hth Quarter 10,000 

Total 40,000 

PREMYU~ EARNED FROM .QUARTERS OF WRITING 

EARNED DURING YEAR N 
2nd Qtr. 3rd Qtr. htb 

$2,500 $2,5oo $2,500 
1,375 2,750 2,750 

1,125 2,250 
1,250 

3,875 6,375 8,750 

Factors applied to premiums written during Calendar Year Quarter M 
to calculate premiums earned: 

Earned During 
Quarter Factor 

M .125 
M+I .250 
M+2 .,250 
M+3 .250 

Curremt Year .875 
M+h .125 
Total i.OOO 

qtF,l Total ist Qtr. 
EARNED DURING YEAR N+I 

2nd Qtr. 

$8,750 $1,250 
6,875 2,750 $1,375 
3,375 2,250 2,250 
1,250 2,500 2,500 

20,250 8,750 6,125 

1,250 2,500 
1,375 

1,250 3,875 

$1,250 
~,125 

$1,125 5,625 
2,500 $1,250 8,750 

3,625 1,250 19,750 

2,500 2,500 8,750 
2,750 2,750 6,875 
1,125 2,250 3,375 

1,250 1,250 

6•375 81750 201250 

Su~ y 

Premium Earned During Year N 
From Year N Writing 

Premium Earned D~rlng Year N+I 
From Year N Writing 
From Year N+I Writing 

Total 

$20,250 

19,750 
20,250 
40,000 

0 

m 

m 
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moving the valuation date to March 31 following, accident year 1963 now 
includes all loss payments on 1963 accidents made from January 1, 1963 
to March 31, 1964 and reserves valued as of the same date on all such 
accidents not yet settled as of March 31, 1964. For accident year incurred 
losses so developed the terms accident year I963 as o] March 31, 1964 or 
accident year 1963 as of 15 months are used. 

The losses included as ot, tstanding in this summary will change as time 
goes on. Some of them will be paid during the following 12 months at 
the same amount as reserved, some at smaller or larger amounts while 
some cases may be closed without payment. Some will still be unsettled 
as of the later date, but the estimate of their ultimate cost may have 
changed. These changed values are reflected in a new summarization of 
the 1963 incurred losses, 12 months later, as of March 31, 1965, or, as 
of 27 months. This new summarization consists of all losses paid from 
January 1, 1963 to March 3l ,  1965 plus losses outstanding as of March 
31, 1965 on all 1963 accidents. This process is repeated once more to 
produce the same accident year as of 39 months for bodily injury. 8 

The difference between the incurred losses from one valuation date 
to the next is called loss development; it is usually expressed as a ratio 
of the amounts at the later date to those at the earlier date, and this ratio 
is used as a loss development [actor in ratemaking, which will be explained 
later. 

All that has been said above in reference to losses equally applies to the 
method used to summarize the reported number of claims for an accident 
year as of 15, 27 and 39 months. 

We have dealt with the incurred losses in total, i.e. the sum of all 
losses regardless of the size of each individual loss. A separation of these 
losses into two parts is needed, each to be used in a different phase of the 
ratemaking process. 

Rates published in the Automobile Casualty Manual set the price for 
coverage at certain basic limits of liability. The basic limit is the lowest 
limit for which rates are published. For automobile property damage lia- 
bility insurance, the basic limit is $5,000. For bodily injury liability in- 
surance, the basic limit in some states is $5,000 per claimant subject to a 
maximum of $10,000 for all claimants in a single accident, and in other 

8The process is repeated further to 51 months and to 63 months but these sum- 
maries are made on a broader basis, statewide or countrywide for groups of classi- 
fications, rather than in the full detail by class find territory. 
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states the limit is $10,000 per claimant subject to a maximum of $20,000 
per accident? 

Coverage at limits higher than the basic limits is provided at charges 
in addition to those resulting from the application of the manual rates. The 
charges for such higher limits are found in the Increased Limits Tables in 
the Automobile Casualty Manual. 

Generally, rates for the standard limits coverage are based on ex- 
perience that excludes the effect on premiums and losses of coverage pro- 
vided for limits above basic. Experience on the portion of coverage pro- 
vided above basic limits is used in the determination of the Increased 
Limits Tables. The technique of obtaining premium at basic limits is 
explained later; it is necessary, however, to separate the losses into basic 
limits losses and excess losses at the point of experience consolidation. 

Of the many thousands of accidents for which paid and outstanding 
loss transaction reports are filed annually, relatively few involve payments 
or reserves larger than the basic limit. Companies are required to ear- 
mark for a special report every accident with an incurred loss exceeding 
the basic limit (excluding allocated loss adjustment expenses - such  ex- 
penses incurred by the company are in addition to the policy limit). 

At reporting time, an Individual Report of Excess Losses is filed on 
each such accident. The Bureau determines from these reports the excess 
portion for the accident, for bodily injury and for property damage liability 
separately, For  medical payments coverage, a simplified method is used 
to determine the excess portion. 

The excess portions are incorporated in the data which enter into the 
experience summary. 

So far we have defined an accident year as covering a 12 month period 
with the inference that this period is from January 1 to December 31 of 
that year. That is the usual understanding when the term accident 3'ear is 
used. Any other 12 months period could, of course, be selected, so long 
as reporting procedures adequately provide for it. The Bureaus use a 
modification of the accident year concept in consolidating private pas- 
senger experience: 12 months periods beginning July I and ending June 
30 of the following year. This type of consolidation is called fiscal-accident 
year experience. 

9 These  limits co r respond  to the m i n i m u m  coverage  required by the F inancia l  Re- 
sponsibi l i ty Laws  in effect in each state. 
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For practical reasons, the Bureaus work with sub-summarizations of 
private passenger experience by semi-annual periods of earned exposures 
and earned premiums and paid losses. Either accident year or fiscal- 
accident year data can be produced by combining 2 semi-annual s u b -  
summaries (first plus second half, or second half plus first half of the 
following year) with the appropriate paid losses; outstanding losses as 
of March 31 are included for the accident year summaries and, as of 
September 30, for the fiscal-accident year. 

Experience compiled on a fiscal-accident year basis is, by six months, 
more recent than the last prior compiled experience on the accident year 
basis. The Bureaus compile private passenger experience for about 15 
states on a fiscal-accident year basis, while the experience for all other 
states is compiled on the accident year basis. This procedure allows for 
some staggering of the workload in summarization as well as rate review 
and rate filings, without increasing the lag between the time of review of 
experience and the experience period. This method is used only for pri- 
vate passenger cars because of the relatively greater importance of this 
portion of the business. 

Policy Year Experience Summaries 

For classifications other than private passenger non-fleet and conl- 
mercial fleet and non-fleet, experience is compiled on a policy year basis. 
Prior to the adoption of the accident year basis of consolidation, all auto- 
mobile liability insurance experience was compiled on a policy year basis. 
For reasons of practicality, the policy year method was retained for pri- 
vate passenger fleets, garage.s, public automobiles, and numerous miscel- 
laneous classifications. 

A policy year experience summary uses the same building blocks as 
does an accident year summary, only the arrangement of the components 
differs. 

Experience might be compiled for policy years as of 15, 27, 39 months, 
etc., as is the accident year experience. In the area in which at present the 
policy year basis is used, however, it is the practice not to compile ex- 
perience as of 15 months; for these classification groups, policy year data 
are only compiled as of 27 and as of 39 months in classification detail, and 
loss development to 51 months and to 63 months is obtained through the 
summarization of losses by broad groups of classifications. 

We may, therefore, direct our attention now to the method of compiling 
experience for a policy year as of 27 months, and its development to a 
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39 months basis? ° By the definition previously given, the policy year ex- 
perience compares  earned exposures and earned premiums on all policies 
written with effective dates during a calendar year with the losses incurred 
on the same policies. Policies written to be effective January  I remain in 
effect during the entire year and expire December 31 ; they are fully earned 
as of December 3 I. Policies with later effective dates continue to be in effect 
beyond December 31, with the policies effective on the last day of the year 
remaining in effect until the end of the following year. On the latter, only one 
day of the one year exposure and the corresponding fraction of the premiums 
are earned during the year of the effective date; the remainder is earned 
during the following year. Thus, 24 months after the first day of the 
policy year all policies are expired and the written exposures and written 
premiums are fully earned. 1~ 

For  many of the classifications for which experience at present is com- 
piled on the policy year basis, the exposures and premiums are subject to 
final determination upon policy expiration based upon an audit of the 
risk's records, such as classifications for which the experience is measured 
in payroll, miles or earnings. For  example, for an automobile policy 
covering the premises and operations of a garage, the exposure is the 
total payroll of the garage employees for the year. At  the inception date, 
only an estimate can be made of the number  of mechanics and their salary 
for the ensuing year, the number  of salesmen, etc. These quantities are 
finally determined from the payroll record of the insured after the policy 
has expired. As these audits are performed, the final audited exposures 
and premiums are entered into the statistical records of the company  and 
from there  they flow to the statistical agent with the quarterly exposure 
and premium transaction reports."-' 

In order  to allow sufficient time for the inclusion of the audit results, 
the Bureau includes an additional three months in the exposure and pre- 
nfium policy year summarization;  consequently, policy year experience is 

10 Although of no immediate import on current ratemaking, the concept of experi- 
ence for a policy year as of 15 months should not be disregarded. Appendix B 
contains a brief discussion of this subject. 

~1 Automobile liability policies are generally not written for a term of more than 
one year. Some companies write open-end policies, providing that the policy re- 
mains in effect, unless cancelled by the insured or by the company, upon pay- 
merit of the renewal premium. For statistical purposes, such policies are treated as 
policies written for a definite term and have to be reported accordingly to the 
statistical agent. 

a._, The results of audits are usually addditions to or subtractions from previously filed 
reports of the estimated exposures and premiums. 
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"as of 27 months" with respect to exposures and premium for all classifi- 
cations subject to the policy year method of consolidation. 

The summarization of the policy year incurred losses differs from that 
of accident year losses only in the time element. The paid loss and out- 
standing loss transaction reports include in the identifying information the 
effective year of the policy under which the loss arose. All loss transac- 
tions on policies with the same effective year make up the incurred losses 
for that policy year. Incurred losses for a completed policy year are valued 
as of March 31 of the second following year for the first summarization (as 
of 27 months), e.g. policy year 1963 as of March 31, 1965. A subsequent 
summarization produces losses valued 12 months later, or as of 39 months. 

Excess loss reports are related to the total incurred losses on the same 
basis as explained earlier for the accident year. 

The end product of the operations explained in this section is an 
ordered tabulation of the experience; an example of a tabulation of acci- 
dent year experience, in the form usually prepared by the Mutual Insurance 
Rating Bureau, is attached as Exhibit 3. 

Before concluding this discussion on experience summaries, a few 
remarks are in order to demonstrate what is done by the Bureau to attain 
the greatest possible degree of accuracy in the consolidated experience. 

As noted previously, companies report their data on punch cards 
and/or  tabulations, at various times throughout the year. In the Mutual 
Bureau alone, more than ten million punch cards are received each year 
from the companies. 

All these fragments are combined by the Bureau to produce the sum- 
maries. From the time of recording of each piece of information in the 
company offices to the last step in the Bureau, the data are processed many 
times by people and machines; without predetermined safeguards, errors 
would enter and remain in the system. 

One of the most effective safeguards is the requirement of balancing 
totals which are carried through the system from the beginning to the 
end. Other means of testing the accuracy of the reported data are com- 
parisons of averages produced by the data with known averages, tests for 
distributions and comparisons with prior reports. A very large effort in 
man hours and machine hours, involving substantial expense, is required 
in this activity. 

When the data are finally summarized, tabulations of the experience 
are filed with the rate regulating authority in each state. The data are now 
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ready to be used for rate review by these authorities, and for ratemaking 
by the rating organization. 

PRELIMINARY RATEMAKING CALCULATIONS 

Certain calculations will be explained in this section which are pre- 
liminary to the actual analysis of the experience. Dealing mainly with the 
mechanics of the calculations in this section will allow a more straight- 
forward presentation of the ratemaking formula in the following chapter. 

Earned Premiums  A t Manual  Rates  

The premiums at present manual rates are calculated by multiplying 
the earned exposures by the basic limit present (at time of rate review) 
manual rates. Taking the data from Exhibit 3, as example, which shows 
accident year 1963 experience for private passenger cars, we find the ex- 
posures shown below: 

Territory xxyy Bodily Injury Liability 

(1) (2) (3) (4) 
Premiums at 

Earned Present Present 
Number Manual Manual Rates 

Class Code of Cars Rate (2) x (3) 

1110 534 $ 90 $ 48,060 
1111 6,026 100 602,600 
1112 3,403 80 272,240 
1113 500 72 36,000 

Total 27,496 $119.36 $3,281,923 

Class Code 1111 stands for Rate Class 11, a car subject to the manual 
rate without any modification. This rate is shown on a rate page of the 
Automobile Casualty Manual. Code 1110 denotes a Class I I car qualify- 
ing for the 10% compact car discount. Code 1112 applies to a Class 11 
car that is part of a multi-car risk and obtains the 20% multi-car dis- 
count. A car under Class 1113 receives both of these discounts (.80 X 
.90 - -  .72),  a compact car subject to the multi-car discount. The average 
rate of $119.36 is obtained by dividing the total premium at present 
manual rates by the total earned number of cars. 
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This calculation is repeated for each class within each te,ritory, 
separately for bodily injury and for property damage. 

We could now prepare a new tabulation, containing the same data as 
the example on Exhibit 3 to which has been added on each line the earned 
premium at present manual rates. It should be noted that such new tabu- 
lation will show two kinds of premiums: 

The Earned P r e m i u m - m o r e  fully described as the Total Limits or 
Collected Earned Premium 

The Earned Premium at Present Basic Limits Manual R a t e s - o f t e n  
called the Collectible Earned Premium 

It would be repetitious to expand the discussion of the differences be- 
tween these two kinds of premiums. The above explanation of the pre- 
mium at present basic limits manual rates and the earlier reference to the 
Automobile Statistical Plan for a complete definition of the premium re- 
ported by the companies should suffice. 

Loss A djustment Expenses 

The incurred allocated loss adjustment expenses are combined with 
the incurred losses in the summarization of the experience by class and 
territory. It has been found desirable by the Bureaus to include, in rate- 
making statistics, also the unallocated loss adjustment expenses with these 
losses. By exhibiting the combined loss and loss adjustment expense 
amounts, there is shown more clearly how much of the premium dollar 
is expended by the companies directly on behalf of the insured, by the 
terms of the insuring agreement. 

The unallocated loss adjustment expenses are not reported by the 
companies under the calls for classified experience, since they cannot be 
segregated in comparable detail. Total loss adjustment expenses incurred 
are reported by the companies in the Insurance Expense Exhibit, country- 
wide by line of insurance. The Bureaus require their companies to report 
annually, as supplemental information, allocated and unallocated loss ad- 
justment expenses separately, countrywide, and separately for automobile 
bodily injury and property damage liability. From these data, a loading 
factor is calculated which is applied to the reported losses and allocated 
loss adjustment expenses, converting them to losses including all loss ad- 
justment expenses. The factors used at present, as determined from stock 
company experience by the National Bureau of Casualty Underwriters, are 
1.10 for automobile bodily injury liability and 1.16 for automobile prop- 
erty damage liability. 
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Loss Development Factor 

The incurred losses for each accident year include paid losses and 
outstanding losses. The latter are loss reserves on open cases. The loss 
reserves represent the best estimates by the companies of the ultimate cost 
of all open cases, based on all available information as of the reporting 
date of the outstanding losses. There are, however, differences between 
these estimates and the actual ultimate cost. The incurred losses, under 
the Bureau program, are summarized for a number of subsequent valuation 
dates for each year to a point where they can be considered, for all prac- 
tical purposes, as having reached the ultimate value. The observed devel- 
opment of the incurred losses on older years is used to adjust the incurred 
losses of the more recent years to an estimated ultimate value. For  bodily 
injury liability insurance, incurred losses for each year are valued five con- 
secutive times, carrying the development from 15 months to 63 months. 
For  property damage liability, the development is carried to 39 months, 
from three successive valuations. The difference in the aging required for 
bodily injury incurred losses as compared with property damage losses is 
based on the recognition that a greater portion of the former remains in 
the category of open cases for a longer period. 

These development data are obtained from basic limits losses up to 
39 months for bodily injury and to 27 months for property damage. For 
the development beyond these valuations, total limits losses are used. 

Exhibit 4 shows the calculation of loss development factors of the 
type generally used in the present ratemaking procedures. For most states, 
such factors are based on countrywide data, although in some states with 
a substantial volume, loss development factors based on the state's own 
experience are used. 

The loss development factor is the ratio of the incurred losses as of 
the later valuation date to the incurred losses as of the earlier valuation date 
of the same accident year. For each development period, there are avail- 
able such ratios for a number of years, and the average of the ratios is 
used as the loss development factor. On Exhibit 4, the bodily injury loss 
development from 15 months to 27 months is based on accident years 
1958, 1959 and 1960; in the absence of strong counter-indications, the 
average of the factors, in this case 1.081, is used as the factor to develop 
losses from 15 months to 27 months. Loss development factors for the 
other periods are obtained in the same manner. The products of the 
factors will combine the loss development for longer periods, such as the 
1.064 factor to develop losses from 15 months to 63 months. 
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AUTOMOBILE LIABILITY INSURANCE - PRIVATE PASSENGER CARS 

CALCULATIONS OF LOSS DEVELOPMF~T FACTORS 

BODILY INJURY* 

Accident 10/20 Limits Incurred Losses As Of: 
Year 15 Months 27 Months 39 Months 

1958 
1959 
1960 

Average 

Loss Development Factors: 
15 to 27 27 to 39 15 to 39 

EyJlibit h 

$118,364,408 $126,O58,939 $126,O63,887 1.O65 i.OOO 
180,893,383 196,976,013 196,O43,747 1.089 .995 
218,239,683 237,427,687 xxx 1.088 xzgx 

1.081 .998 I~079 

Accident 
Year 

1956 
1957 
1958 

Average 

Total Limits Incurred Losses As Of: Loss Development Factors: 
39 Months 51 Months 63 Months 39 to 51 51 to 63 39 to 63 

$ 55,402,103 $ 54,583,271 $ 5h,175,414 .985 .993 
128,338,912 127,565,779 127,105,218 .994 .996 
138,327,181 137,516,031 xxx .994 x:c( 

.991 .995 .986 

Loss Development From 15 to 63 Months - 1.079 x .986 " I.O6L 
27 to 63 Months = .998 x .986 " .984 
39 to 63 Months - .986 

PROPERTY DAMAGE~-~ 

Accident 
Year 

1957 
1958 
1959 
1960 

Average 

Basic Limits 
Incurred Losses AS Of: 
15 Months 27 Months 

$161,559,941 $159,015,151 
167,908,153 16A,272,5o2 
171,712,658 168,545,452 
176,582,043 174,791,491 

Total Limits 
Incurred Losses As Of: Loss Deyelopment Factors: 
2T Months 39 Months r5 to  27 27 %0 39 15 to 39 

$159,151,125 $157,762,253 .984 .991 
164,345,870 163,422t273 .978 .994 
168,658,986 167,442,062 .982 .993 
174,886,985 xxx .990 xxx 

.984 .993 .977 

15 to 39 Months - .984 x .993 " .977 
27 to 39 Months - .993 

Incur red Bosses inc lude allocated loss adjustment expenses. 
* A l l  s ta tes  where bod i l y  i n j u r y  losses up to 10/20 are used f o r  manual ra tes .  

.~ Countrywide. 
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Three such cumulative factors are developed for bodily injury, one 
each to develop losses from 15 months, 27 months and 39 months re- 
spectively, to an ultimate basis. Two factors are needed for property 
damage. Thus, these factors develop the experience from the point at 
which the development of the classified experience ends. 

Loss development factors for commercial cars accident year experience 
are obtained in the same manner. 

For classifications summarized on a policy year basis, loss develop- 
ment from 27 months to later dates is measured similarly. Appendix B 
discusses the use of pure premium ratios for the development of the in- 
complete policy year to a complete policy year basis. Such pure premium 
ratios are used also for the development of policy year losses valued as of 
27 months to a later date for classification groups for which exposures 
and premiums as well as losses are subject to changes beyond 27 months. 

Expected Loss Ratio 

The portion of the premium dollar available for the payment of losses 
and all loss adjustment expenses is the Expected Loss and Loss Adjust- 
ment Ratio. Its complement is the portion required for expenses and 
a provision for underwriting profit and contingencies. The expense ratios 
can be obtained from the Insurance Expense Exhibit, which shows separate 
amounts for the various categories of expense. 

It is customary to include in the expense items a budgetary provision 
as Production Cost Allowance, which is generally not based on the past 
experience from the Insurance Expense Exhibit. At present, the produc- 
tion cost allowance for automobile liability insurance is generally 20% 
for the major classification groups (private passenger cars, commercial 
cars and garages) with some departures upward and downward in some 
areas. 

The expense item Taxes is provided for at present by an average 
allowance of 3.0% to cover state local insurance taxes, licenses and fees, 
payroll taxes and a variety of miscellaneous taxes, but not including Fed- 
eral Income taxes. Appropriate departures by state where tax requirements 
depart from the average are reflected in the expense provision on a state 
basis. 

The provision for the expense item Inspection and Bureau is 1% for 
private passenger cars and commercial cars, with larger amounts for the 
other automobile insurance categories, to cover dues, assessments, fees 
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and charges for the various boards and bureaus, statistical and service 
organizations and other affiliations of companies. 

Miscellaneous expenses not specifically assignable to any of the above 
categories fall into the expense item General Administration. The present 
provision for this item is 5.5%. 

Added to the above items of expense is a provision in the expense load- 
ing for underwriting profit and contingencies. This anaounts to 5% at pres- 
ent, with exceptions in a few states. It is evident that this 5% of premium 
is not available as underwriting profit if the losses or expenses are greater 
than expected; any funds obtained from this theoretical profit provision in 
the rates becomes a contingency cushion against adverse loss or expense 
experience. Conversely, better than expected loss and expense experience 
adds to profit, until rates are adjusted. 

The standard expense and loss ratios for private passenger and com- 
mercial cars determined by the National Bureau of Casualty Underwriters 
from the expense experience of its member companies are set forth below. 
The Mutual Insurance Rating Bureau, in its ratemaking calculations, uses 
the same expected loss and loss adjustment ratio as that used by the Na- 
tional Bureau. 

Standard Loss and Expense Items 
Private Passenger and Commercial Cars 

Production Cost Allowance 
General Administration 
Inspection and Bureau 
Taxes, Licenses & Fees 
Underwriting Profit & Contingencies 

Sub-Total 
Expected Losses and Loss 

Adjustment Expenses 

Total 
Credibility 

20.0% 
5.5 
1.0 
3.0 
5.0 

34.5 

65.5 

100.0 

Credibility factors are used in ratemaking to express in numerical 
values the credence given to the experience. Full credibility is expressed as 
1.00, with values below 1.00 assigned to the various intervals of less than 
full credibility. The criterion upon which credibility is based is volume of 
experience. For liability insurance, the number of claims has been used for 
many years for this purpose. For the automobile line of insurance, full 
credibility is assigned to a volume producing 1084 claims or more during 
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the experience period. The following table is used for the assignment of 
credibilities: 

Number of Claims Credibility Number of Claims Credibility 

0-10 0 390-530 .60 
11-42 .10 531-693 .70 
43-97 .20 694-877 .80 
98-172 .30 878-1083 .90 

173-270 .40 1084 and over 1.00 
271-389 .50 

This table is used in conjunction with the normal ratemaking data. A 
different table is used for credibilities assigned to paid losses used in trend 
factor calculations.'a 

Where a body of experience does not meet the standard of full credi- 
bility, some other element has to be found to fill the deficiency. This other 
element is given the complement of the credibility assigned to the particu- 
lar body of experience. These two elements are averaged by the respective 
credibility weights to arrive at a value that is accepted as the true value. 
We may average an experience loss ratio of .60 with an exp.ected loss 
ratio of .50; if the former is given .70 credibility, the weighted average 
would be determined as follows: Experience Loss Ratio × Credibility + 
Expected Loss Ratio × ( 1.00 - Credibility) or 

.60 × .70 q- .50 × ( I .00  - .70) = .57 

Thus, while the experience loss ratio regardless of credibility indicates 
an increase of 20% (.60 ~- 50 = 1.20 or -]- 2 0 % )  we give it credence 
only to the extent of .70, which produces an indicated increase of 14%. 
In this case, we are giving weight partly to the experience indication and 
partly to the status quo, that is, present rates or present rate level. 

Experience Exhibits 

The first summary of experience (Exhibit 3) is a tabulation listing 
the data, usually in numerical order by class, within territory, separately 
for each year. For use in ratemaking, further summarizations are required, 
the form of which varies depending upon the purpose each such sum- 
marization serves. For example, if it is desired to compare the experience 
for the wlrious territories within a state, experience for all classes corn- 

1.~ A full discussion of this subject is contained in L. H. Longley-Cook, "An Intro- 
duction to Credibility Theory"--PCAS XLIX. 
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bined within a major classification group may be used by year or for a 
number of years combined. For another type of review, many territories 
and the experience of several years may be combined in order to exhibit 
a larger volume of data in a finer breakdown by classification. 

Exhibit 5 presents an example of private passenger experience by 
territory. It  offers an opportunity to introduce frequently used terms not 
previously presented. 

Experience pure premium is the average incurred basic limits loss cost 
per unit of earned exposures, or for a convenient multiple of units of 
exposures (commonly called pure premium) : 

lncurred basic limits losses 
Pure premium = Earned exposures 

The pure premium is usually expressed in dollars and cents, e.g., 
$38.41 per private passenger car on the first line of Exhibit 5. For  ex- 
posure bases with a low loss cost per unit the pure premium may be 
expressed in mills, such as $.545 per $1,000 of exposure. 

Average incurred claim cost is obtained in the following manner: 

Incurred basic limits losses 
Average incurred claim cost = 

Number of incurred claims 

Incurred claim frequency is the number of incurred claims per unit of 
earned exposure or a convenient multiple of units o[~ exposures: 

Number  of incurred claims 
Incurred claim frequency = Earned exposure 

On Exhibit 5, the incurred claim frequency is expressed per 100 earned car 
years. 

It can be seen from the three fractions above that the product of 
average claim cost and claim frequency is equal to the pure premium. 

Incurred loss ratio is the portion of the earned premium set aside for 
losses (paid and reserves) expressed as: 

lncurred losses 
lncurred loss ratio = 

Earned premium 

Pure premiums and average incurred claim costs are usually based on 
basic limits incurred losses, i.e., incurred losses excluding the excess por- 
tion. Loss ratios have to include incurred losses on a basis compatible with 
the premiums used. ]n the automobile liability insurance experience re- 
ported under the Bureau reporting procedure, the earned premium is the 
total premium charged for the policy; it includes, in addition to the charge 



AD~O~D.qI~E L~ABI~F-f II~JRAHCE EXP~RYLNCE 

ACCiDeNT TEARS 1960 - 1962 

P~IVATE P ~ G E ~  ~-A~ C ~  C(~If[ZD-BT 5TAT~TICAL TE~TTORY 

Terr i t~-~ Iccld~t E&Rr¢IED EARNED 

I 

60 19,371 967,489 
XI 61 87~030 4,352,881 
11 62 ~ . ~ 6  3,70&,o3& 

TOT&L 2~,907 9,O24,404 

12 60 3,612 174.998 
12 61 19,199 924. 312 
12 6~ 23~X92 808.762 

TOTAL 46,0O 3 1,908.O72 

13 60 1,846 91,3~2 
13 61 9,327 b/*l,O07 
13 62 11,188 397,630 

1~  a Z~,Y~I 929,984 

14 60 7,23~ 3~2,~0~ 
14 61 31,711 1.5~O,193 
L5 62 39,347 1,355,67V 

TOTAL 2B,29~ 3,198,126 

15 60 3,635 170,O77 
15 61 18,837 878,655 
15 62 30,16X 1,O~O,007 

TOTAL 52,633 2,098,739 
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1,693,355 I01,20~ 
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765 110,780 1.0~ 1,123 2.5 28.48 

1,412 192,318 .91 I,I02 2.? 29.56 

3,5"16 387,730 .~3 873 ~,7 73.5~ 
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1,70 18,809 1.06 1,218 2,v )m.Sh 

6,118 hTB,gZ9 .~2 894 ~,6 22.81 
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438 ~,223 .74 P,~n 2.0 16.95 

1,35"1 17~.876 .66 ~38 2.0 16.87 
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for basic coverage, charges for increased limits, and the bodily injury 
liability premium includes charges of medical payments insurance when 
such coverage is provided. This earned premium has to be compared with 
the losses corresponding to the coverage it represents. The losses have to be 
the total limits losses (basic limits losses plus excess losses), and the 
medical paymenl/s losses have to be added to the bodily injury losses. On 
Exhibit 5, the bodily injury loss ratio on the first line is shown as: 

.92 = $744,019 + $54,899 + $90,076 
$967,489 

If premiums at basic limits manual rates are used, the resulting loss 
ratio will reflect only the basic limits liability incurred losses. 

The underlying pure premium is the portion of the rate that is avail- 
able for losses and all loss adjustment expenses. The rate is the premium 
charged per unit, e.g., the rate for a private passenger car for a given 
class in a given territory is $100. ff the expected loss and loss adjustment 
ratio is .655, the amount in that rate available for losses is $65.50; that is 
the underlying pure premium. It can be directly compared with the 
experience pure premiums. Usually, such comparison is based on broader 
averages. A comparison may be made of the experience pure premium in 
a territory for all private passenger classes combined with the pure pre- 
mium underlying the average rate in the territory. The calculation of the 
average rate is shown in a prior section in conjunction with the calculation 
of premiums at manual rates. 

Classification Differentials 

As will be seen later, the ratemaking formula for the major classifica- 
tion groups first establishes a statewide indicated rate level change, then 
distributes the change by territory, and finally produces rates for each class 
in each territory. This last step utilizes percentage relationships between 
the classes, generally known as classification differentials. 

Because of the relatively large number of classifications within the 
major classification groups, experience for each class in each territory 
or even on a statewide basis is not sufficiently stable for a rating system 
that is designed for countrywide application. A stable system of differ- 
entials is obtained by the use of classification experience on a very broad 
basis. 

It must be noted at this point that it has become customary, in any 
such broad experience summarization, to segregate the data between New 
York and countrywide excluding New York. Although these two com- 
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portents of the total experience very often produce similar results, recog- 
nition has to be given to conditions characteristic of New York experience 
that require its separate review. There are other states that, for a variety 
of reasons, may not fit into the countrywide pattern and that are treated 
separately. 

The experience is arranged by classification for each year, or a combi- 
nation of years, of a selected experience period, and by coverage. The 
raw experience is then used to calculate, for each class, incurred claim fre- 
quencies, average claim costs, loss ratios and pure premiums. Realizing 
that the experience for each class may be different from the other classes 
by chance alone, the class developing the largest volume of experience is 
selected as the base class against which the other classes are measured. 
Within the major classification groups, the base classes best meeting the 
criterion of stability are: Class I1 ( I A )  for private passenger cars, Class 
5CA for commercial cars, and the industry classification Franchised 
Dealers for garages - h a z a r d  1. 

By use of the following simulated data, it may now be demonstrated 
how classification relativity may be measured: 

Private 
Passenger 

Class Pure Premium Loss Ratio Pure 

II $ 33.12 .722 
12 38.06 .770 
13 39.29 .603 
21 62.22 .746 
23 121.78 .800 
30 46.42 .770 
* Ratio of each class to Class 11 

Indices* Based On 
Premium Loss Ratio 

1.000 1.000 
1.149 1.066 
1.186 .835 
1.879 1.033 
3.677 1.108 
1.402 1.066 

The pure premium indices above measure the relationship of the loss 
cost per car for each class to the base class. Consequently, they also 
indicate how the rate for each class should relate to the rate for the base 
class, if it is accepted that the expense portion of the rate is obtained by a 
uniform expense loading. Thus, the rate for Class 12 should be I 14.9% of 
that for Class 11, that for Class 13, 118.6% of the Class 11 rate, etc. 
However, pure premiums obtained from a consolidation of widely divergent 
bodies of experience must be used with great caution since they may con- 
tain distortions. The above model may contain in Class l l a proportion- 
ally larger share of experience coming from low loss cost territories than is 
contained in the experience for Class 12. Consequently, a part of the indicated 
rate differential is purely due to distribution; this distortion due to dis- 
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tribution would have to be corrected for, prior to accepting pure premium 
indices as true indications of classification relativities. 

The loss ratio indices have an entirely different meaning. It will be 
recalled that the unqualified term loss ratio for automobile liability insur- 
rance is the ratio of the total limits incurred losses to the earned premiums 
resulting from the actual premiums charged during the experience period. 
The experience used in the model already reflects the fact that the different 
rate classes were charged different rates, reflecting a system of differentials 
in effect during the experience period. Let it be assumed that Class 12 
rates were 110% of the Class 1 l rates. If Class 12 developed losses 10% 
higher than Class l I, both classes should produce the identical loss ratios. 
If Class 12 does not produce the same loss ratio as Class 11, the existing 
1.10 differential should be changed. The loss ratio index indicates the 
magnitude of the indicated change; in the above example, the index for 
Class 12 is 1.066, or the differential for Class 12 should be increased by 
6.6%. As in the case of the pure premiums, caution is necessary in using 
this type of loss ratio for classification relativity. The inclusion of in- 
creased limits premiums and excess losses introduces an element usually 
not included in the determination of manual rates. Bodily injury liability 
loss ratios also reflect medical payments premiums and losses, which may 
not necessarily produce the same relativity of a rate class to the base as 
does the liability experience. There are, however, many advantages in 
favor of using collected loss ratios. These loss ratios can be obtained with 
relative ease directly from the experience; unlike pure premiums, they are 
less likely to be distorted by the influence of divergent distributions, since 
the premiums reflect the different rate and loss levels of the component 
territories; and finally, loss ratios based on the actual experience have an 
air of reality, reflecting the over-all underwriting record for each class. 

Average incurred claim costs and frequencies may be similarly inter- 
preted. (It should be borne in mind that the product of the two reproduces 
the pure premium.) 

All of these quantities, properJy used, have their place in the interpre- 
tation of experience. 

A different measure of classification relativities, at present most readily 
accepted, but requiring quite elaborate calculations, is obtained by deter- 
mining, for each class, the loss ratio the class would produce if the pre- 
miums were calculated at the rates in effect for the base class; loss ratios 
are calculated for each private passenger class at the rates for Class 11. 
After placing the loss ratios for each class on the level of the base class, 
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indices can be calculated for each class that indicate the relativity to the 
base required for each class. 

When all these calculations are completed, classification differentials 
are determined by a process of selection rather than by a formula ap- 
proach. Such selection takes into account what can be gleaned from claim 
frequency, average claim cost, pure premium and collected loss ratio 
relationships, as well as the indices obtained from loss ratios at base 
class rates. 

The classification differentials reflected in the present Bureau rating 
system are set forth in a later section, with additional comments appro- 
priate for each of the major classification groups. 

Trend Factors 

Considerable time elapses before the latest available experience is re- 
flected in the rates. The last portion of the experience for the latest acci- 
dent year is reported by the companies approximately six months after the 
close of that year; several additional months are required for the processing 
of the data in the Bureau, which includes the summarization of the experi- 
ence, preparation of rate review exhibits for the Bureau rating committees, 
review by the committees and the preparation of a rat e filing. A means of 
reducing this time gap is the use in the ratemaking formula of trend 
factors based upon data that can be obtained for a more recent period. 

The reports of paid losses and number of paid claims, filed currently 
by the companies under the established reporting procedure, provide a 
ready source of such later information. The Bureaus compile these data 
for each calendar year quarter from which average paid claim costs are 
calculated for each state. These data provide a record of the changes that 
have occurred in average claim costs, for a period subsequent to the ex- 

per ience  period that is reflected in the classified experience. 

They are used for the calculation of trend factors which are then super- 
imposed upon the classified experience used for rate level determination. 

.Average paid claim cost data are compiled separately for private 
passenger cars and for all automobile classifications combined. The former 
are applied to private passenger experience, while the latter are used for 
the other classification groups. The influence of large loss payments, 
presumably involving excess losses, is reduced by excluding from each 
reported bodily injury loss payment the amount above $5,000; thus, the 
bodily injury average paid claim cost data are on an approximate basic 
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limits basis. The influence of seasonal fluctuations is eliminated by cal- 
culating average paid claim costs for 12 month periods ended with suc- 
cessive quarters, i.e., 12 months ended March 31, June 30, etc. 

At present, a three year period is used for the calculation of the average 
change in average paid claim costs. This three year period provides twelve 
values, one for each quarter-ended twelve month period. These data are fitted 
to a straight line by the use of the least squares method. From the values 
of average paid claim costs on this line of best fit, the average an- 
nual change in paid claim costs is determined. Multiples of the annual 
dollar change are used to determine the expected average paid claim cost 
at a date subsequent to the last period for which actual data are available. 

A comparison of the extended value with the value of the last point 
of the straight line indicates the expected percentage increase or decrease 
in average paid claim costs. This percentage change is converted into a 
trend factor which is applied to the accident year or policy year loss 
experience. 

The selection of the point of time to which the straight line is extended 
depends upon the experience period reflected by the latest available acci- 
dent year or policy year experience, l f, for example, the statewide rate 
level is to be based upon the latest accident year, the experience reflects 
the average loss level prevailing during the third quarter of that accident 
year. In that case, a trend factor reflecting eighteen months of subsequent 
change in average paid claim costs would adjust the loss level to approxi- 
mately the date at which it might be expected that revised rates based upon 
such experience would be introduced. A longer period of subsequent 
change in average paid claim costs would be required if the rate level were 
to be determined on the basis of the mean of the latest two accident years, 
since such mean would reflect the average loss level prevailing at a time 
further removed from the time the experience is utilized. 

Exhibit 6 illustrates .the calculation of the average paid claim cost trend 
factor. 

THE MAKING OF RATES 

Before rates can be promulgated, a filing has to be submitted to the 
rate regulatory authority in the state affected, and, in most states, approval 
of the rates has to be obtained from that authority. The rate filing consists 
of a memorandum which explains the varioussteps in the development 
of the rate revision, supporting statistics and an exhibit of proposed rates. 



AUTOMOBI-LE LIABILITY INSURANCE - TREND FACTORS 

BASED ON AVERAGE PAID CLAIM COSTS 

Exhibit 6 
Sheet I 

Sheet 2 of this exhibit presents an example for trend factor calculation. The line of best fit average 
paid claim costs are calculated as follows: 

BODILY INJURY 
Average Paid 
Claim Cost Line of 

Year Ended x_~* Actual (Z) _~_2 __~ Best Fit 

3/31/60 -II S 624 121 $-6,86h ~6OO .00 
6/3o/6o - 9 6o2 81 -5,418 60o.56 
9/30/60 - 7 603 h9 -4,221 619.12 

12/31/60 - 5 620 25 -3,100 628.68 
3/31/61 - 3 624 9 -1,872 638.24 
6 / 3 o / 6 ]  - I 6 6 l  1 - 66l 6~7.8o 
9/30/61 .- I 669 I ~, 669 657.36 

12/31/61 + 3 672 9 ~2,016 666.92 
3/31/62 + 5 678 25 ~3,390 676.48 
6/30/62 • 7 670 h9 ÷h,69o 686.04 
9/30/62 ÷ 9 690 81 ~6,210 695.60 

12/31/62 +11 718 121 .7# 898 705.16 
7,831 572 ÷2,737 

Derlvati~ of Line af Beet Fit 

$7.831 Mean of y -~ = 
" 12 : S652.58 

Semi-q~sa'terl~ increment (z) - ~ "  "~72 " ~+4"78 
Valus far llne of best fit =~* (x) (z) 

Example (3/31/60) $652.58 + (-Ii) (~.78) - S652.58 - S52.58 - $600.00 

* N~uber of seml-q:u~rterly periods counted from the midpoint of the experience period 8/15/61. 

The same C~Iculations are -made from countrywide data. The trend factOr is the credibillty-weighted average of the 
factor indicated by the state's experience and by the countrywide experience. A credibility table is used by .05 
intervals, giving full credibilit M on the basis of the paid losses far the latest calendar year of $7.5 mCllion for 
bodily inJur 7 and SI.O million for property damage, 

4~ 
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STATE XX 

AUT~4OBILE LIABILITY - PRIVATE PASSENG~ CARS 
Development of Factors to Adjust Accident Year 

Data for Subsequent Change in Claim Costs 
( ~sed on Calendar Year Average Paid Claim Cost Data) 

Exhibit 6 
Sheet 2 

(i) (2) (3) Average Paid 
Number 

o~ 5) 

Year Paid Paid Actusl 
Ended Losses* Claims (2)÷(3) 

Bodily In~ur~ 

3/31/60 $6,O21,489 9,649 $624 $6OO.00 
6/30/60 5,975,009 9,933 602 609.56 
9/30/60 6,099,300 10,122 603 619.12 
12/31/60 6,399,391 10,315 620 628.68 
3/31/61 6,782,022 10,872 624 638.24 
6/30/61 7,196,524 10,884 661 647.80 
9/30/61 7,342,247 10,971 669 657.36 

12/31/61 7,528,739 11,204 672 666.92 
3/31/62 7,717,863 11,380 678 676.48 
6/30/62 7,759,403 11,580 67u 686.04 
9/30/62 8,066,606 11,690 690 695.60 
12/31/62 8,356,618 ii,641 718 705.16 

(6) (7) 
Number 
of 

Line of' 'Paid Paid 
Best Fit Losses* Claims 

Property Damage 

Average Paid 
Claim Cost 

~ )  (9) 
Actual L ~  o f  
(6)~ (7) Bsst Fit 

$5,946,354 48,385 $123 $125.14 
6,072,887 48,469 125 126.22 
6,249,715 49,047 127 127.30 
6,364,625 49,350 129 128.38 
6,484,178 49,629 131 129.46 
6,368,658 48,382 132 130.54 
6,305,692 47,862 132 131.62 
6,259,689 46,O99 136 132.70 
6,411~388 48,109 133 133.78 
6,746,592 49,829 135 134.86 
6,891,570 50,627 136 135.94 
6,996,132 52,032 134 137.O2 

Bodily 
InCur Z 

S+38.24 
+11.84 

$+57.36 
÷17.76 

+ 8.1% 

-2.3 
i.OO 

1.O81 

(IO) Average annual doll@r change in paid claim cOSts 
based upon line of best fit 
a) State 
b) Countrywide 

(ii) Average dollar change in paid claim costs in 
18 month period (Line IO times 1.50) 
s) State 
b) Court tr~wide 

(12) Average change in paid claim costs in 
18 month period expressed as percent 
a) State # 
b) Countrywide 

(13) State crddib!lity 
(14) Indicated factor /-- -7 

# B.I. $57.36 ~ $705.16 
P.D. 8 6.48 ÷ $137.O2 

Proper ty  
• Dama~ 

$ + 4.32' 
+ 3.92 

$ + 6.48 
+ 5.88 

+ 4.7% 

+ 4.i 
1.00 

1.O47 

* Excluding a~.l loss adjustment expenses. 
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It is submitted with a letter of transmittal which usually specifies the 
proposed effective date of the revised rates. 

In the following discussion, examples will be used in the form of 
exhibits usually found in such rate filings. The major steps in the develop- 
ment of the rate revision are: 

Determination of statewide rate level 
Development of rate level changes by territory 
Calculation of classification rates 

Generally, rate programs for any given year and group of classifications 
reflect a pattern which is followed in all states. The pattern established 
for determination of the statewide rate levels in any given cycle of rate 
revisions, the method used for the development of territory rate level 
changes, the evaluation of the experience through the use of credibility 
tables, and the various other elements of the ratemaking process have the 
objective of producing consistency in the interpretation of experience. 

The aggregate of these procedures is a ratemaking formula that should 
produce rates that are adequate, not excessive and not unfairly discrimina- 
tory. The ratemaker, as well as the rate regulatory official, finds comfort 
in the formula approach; with each state, territory and class treated alike 
as the formula works, unfair discrimination has no place in manual rate- 
making. There are differences of opinion on the propriety of the present 
ratemaking formula in meeting the requirement that rates be adequate and 
not excessive. It is not the purpose of this paper to expand on this dis- 
cussion. The formula is presented as one that does produce adequate 
and non-excessive rates, as is stated in the rate filings by the rating bureaus. 

The use of a formula does not mean that automobile liability insurance 
ratemaking should or has become a mechanical process. The ratemaker 
and the reviewer of rates have to be willing and able to depart from the 
formula by superimposing upon it such modifications as special circum- 
stances require to give due consideration to all relevant factors, in addition 
to past experience, as mandated by the rating laws. 

Statewide Rate Level 

As was noted before, past experience is taken as an indication of the 
required premium level for the immediate future during which the rates 
are to apply. It is necessary to select the experience period which is most 
likely to meet this expectation. While responsiveness of the experience 
is desirable, it is also necessary to select a base that has stability in order 
to avoid large fluctuations in the rates from year to year. For some states, 
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the volume of experience for the latest year is large enough to meet both 
requirements. In others, a balance has to be found between stability and 
responsiveness by giving weight to the latest two years for statewide rate 
level determination. Thus, there is in use a schedule (based upon the 
combined bodily injury and property damage liability premium at manual 
rates for the latest year) according to which weight is given in any state 
to the experience for the latest two years. Corresponding to these weights, 
varying multiples of the average change in average paid claim costs are 
used to adjust the accident year or policy experience to current level. 

These schedules are shown below: 

Premiunl Volume 
(Premium at Manual Rates) 

Under $5,000,000 

$5,000,000 or more, but 
less than $20,000,000 

$20,000,000 and over 

Under $1,000,000 

$1,000,000 or more, but 
less than $7,500,000 30% 

$7,500,000 or more, but 
less than $30,000,000 15 % 

$30,000,000 and over 0 

Weight 
Prior Year Latest Year 

Priw~te Passenger Cars 

Trend Factor 
Annual Change 

Multiples 

All sizes 30% 70% 2.75 

15% 85% 1.75 

0 100% 1.50 

Commercial Cars 

50% 50% 2.25 

70% 2.00 

Garages 

85% 1.75 

100% 1.50 

A typical rate level calculation is shown in Exhibit 7, demonstrating 
the development of proposed statewide rate level changes for private pas- 
senger cars. While in this example the statewide premium volume is large 
enough to warrant basing the rate level on the experience for the latest year, 
the experience for the preceding year is also shown for comparison purposes. 
This is a state in which standard coverage requires 10/20/5 limits; this is, 
therefore, the lowest limit at which rates are published in this state. Conse- 
quently, premiums and losses used in ratemaking are at these limits. 

30% 70% 2.00 
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AUTOMOBILE LIABILITY INSURANCE - PRIVATE PASSENGER NON-FLEET 

Development of Statewide Rate Level Changes 

Exhibit 7 

(I) (2) (3) 

Acci- 
dent 

Coverage Year 

1961 
B.I. 1962 

P.D. 1961 
1962 

10/20/5 Limits 
Earned Premium 

at Present 
Collectible 

Rates 

$ 15,O10,758 
15,150,080 

10,082,544 
10,185,639 

(h) (5) (6) 

Loss & Loss 
~dJustment 

10/20/5 Ratio at 
Limits Number Present 

Incurred of Rates 
Losses * Claims (},) ÷ (3) 

$10,506,865 10,679 .700 
10,510,586 11,114 .694 

7,045,698 43,934 .699 
7,O10,762 },4,},6}, .688 

(7) (8) 

Weighted 
Acci- Loss & Loss 
dent Adjustment 
Year Ratio at 

Weights ~resent Rates 

o% 
iOO .694 

iOO ~ .688 

(9) 

Coverage 

(lO) 

Factor to Adjust 
Losses for 
Subsequent 
Change of 

Average Paid 
Claim Costs 

B.I. I l.O~a 

P.D. 1.000 

Total 

(11) 

Rate 
Level 
Loss 
Ratio 

(8) x (I0 

.722 

.688 

(12) 

Expected 
Loss & Loss 
Adjustment 

Ratio 

.657 

.657 

(13) (14) 
Indicated 

Rate Level 
Change 

bili~ 
x(13) 

I.OO + 9.9% 

I.O0 + 4.7 

÷ 7.8 

* Including all loss adjustment expenses. Factors of i.i0 for B.I. and 1.16 for P.D. 
were applied to losses and allocated loss adjustment expenses to include unallooated 
loss adjustment e~oenses. The accident year incurred losses have been developed to 
63 months for bodily injury and 39 months for property damage by application of Ule 
following loss development factors : 

Aceidant Year B.I. P.D. 

1961 .98} .993 
1962 i.O6~ .977 

The earned premium at present collectible rates takes intO account the manual rates 
and rules modifying pmivate passenger rates. 
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Data are shown separately by year and separately for bodily injury 
and property damage liability, as identified in Columns I and 2. Column 
3 shows the premium that would be collected under the rate structure 
in effect at time of rate review for all units insured during the experience 
period. Reference is made to the earlier section (p. 160) explaining the 
calculation of premiums at manual rates. From that earlier example it 
is noted that the premium at present rates not only reflects the rates that 
are printed in the Manuals but also the rules that are superimposed upon 
the rates in the rating of a private passenger car, reflecting, where applic- 
able, rate reductions given to compact cars, multi-car risks, driver train- 
ing credit for youthful operators, and the application of the Safe Driver 
Insurance Plan. 

Column 4 shows the incurred losses for the two accident years at basic 
limits and developed by loss development factors as explained in the 
footnote. The calculation of the loss development factors was previously 
explained and is set forth in Exhibit 4. 

Columns 5, 6 and 7 are self-explanatory. 

Column 8 is a simple calculation of weighted averages: 

B.I .700 X 0 -I- .694 X 1.00 = .694 
P.D. .699 × 0 + .688 × 1.00 = .688 

The factors shown in Column 10 are determined as previously ex- 
plained. However, the factors developed on Exhibit 6, Sheet 2 were modi- 
fied in the rate filing, recognizing other relevant underwriting information. 
Column 11 is described as the rate level loss ratio. It reflects the premium 
resulting from the rates in effect at time of rate review and the losses in- 
curred during the experience period adjusted for any changes that have 
occurred in claim costs since the average date reflected by the accident 
year losses. Thus, if past loss experience will repeat itself, the present rates 
will produce the loss ratios shown in Column 11 for the immediate future. 
If the rate level loss ratios are higher than the percentage of the premium 
dollar available for losses, rates have to be increased; if lower, a decrease 
is in order. The expected loss and loss adjustment ratio is shown in 
Column 12. The indicated percent change in rate level is determined by 
the division shown in Column 14: 

Rate level loss ratio 
Indicated rate level change = Expected loss ratio - 1.00 

If the r, tatewide experience is given less than full credibility, the credibility 
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factor is applied to the result of the above calculation. (See Credibility 
Table, Page 166) 

Exhibit 7 thus shows that the overall statewide premium level for 
private passenger cars should be increased by 9.9% for bodily injury and 
by 4.7% for property damage liability insurance. 

The change indicated for the loss portion of the rates, there[ore, affects 
the total premium which provides for the necessary losses and expenses. 

It is in order to comment briefly on this inter-relationship of loss and 
expense requirements. By far the largest part of the expense portion, by 
its nature, is a percentage function of the total premium. The production 
cost item reflects an allowance for commission and brokerage and for 
other acquisition costs. Compensation to producers, for the companies 
operating through the agency system, is generally determined, as per- 
centage of the total premium, by the contractual relationship between the 
companies and the producers. Taxes, likewise, are a percent of total 
premium. Dividends to policy holders, although not a contractual obliga- 
tion of the company, are paid as a percentage of premium. This leaves 
only the expense items General Administration and Inspection and Bu- 
reau for which a percentage relationship to the loss level is not obvious. 
To a great extent, these expenses, subject to inflationary influences, have 
risen with the loss level during the past 20 years. However, these expense 
requirements are reviewed independently, based on the Insurance Expense 
Exhibit. If the dollars required for these expense items related to the 
total premium dollars produce ratios lower than provided for in the ex- 
pense loading, the percentage expense provision is reduced; or it is in- 
creased in the contrary case. 

Exhibit 7 demonstrates the rate level calculation for private passenger 
cars, based upon the experience on private passenger cars that are not 
insured under a fleet plan (non-fleet). The resulting rates are used for 
both fleet and non-fleet private passenger cars. The ratemaking procedure 
does not provide for the inclusion of private passenger fleet experience in 
the ratemaking data. 

The statewide rate level is determined by the same procedure for com- 
mercial cars and for garages with some differences, as noted below. 

For commercial cars, fleet and non-fleet experience is used in rate- 
making. In the calculation of premiums at manual rates, recognition is 
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given to the graded premium reduction for fleet risks based upon number 
of cars in each fleet. (See Automobile Casualty Manual Rule 9.) In order 
to reflect this rate modification, periodic samples are obtained by the 
Bureaus of the distribution of exposures by size of fleet. From these dis- 
tributions, an average reduction factor is obtained which is applied to the 
fleet premiums at manual rates, usually on a statewide basis. The ex- 
perience period used for statewide rate level on commercial cars varies 
in accordance with the table of weights shown earlier in this section. 

Garage experience is compiled on a policy year basis, utilizing the 
two latest complete policy years as of 27 and 39 months respectively for 
statewide rate level. Since this policy year experience reflects an average 
loss level further removed in time from the loss level at the time of rate 
review, a longer period is reflected in the trend factor than is used on the 
accident year data for private passenger and commercial cars. 

The calculation of premiums at manual rates for garages contain 
some departures from the previously described methods. Garages may 
be insured on two bases under the Automobile Casualty Manual: Hazard 
1 coverage applies to the premises and operations including owned and 
rented automobiles, as well as automobiles in the custody or control of 
the insured. Hazard 2 coverage does not include such automobiles. 

The manual defines three rate classes for Hazard I and one class for 
Hazard 2 with exposures measured by payroll and, in addition, a minimum 
premium for each of the two divisions, on a per location basis. The Auto- 
mobile Statistical Plan does not contain separate classifications corre- 
sponding to the payroll classes (a) ,  (b) and (c) for Hazard I. Through 
periodic Special Calls, data are obtained by the Bureaus that provide 
distributions of exposures by payroll class and by size of payroll, which 
are used in the premium at manual rate calculations. While these samples 
provide adequate information on the exposure distribution by rate class 
and size of risk, loss statistics are not available in comparable detail. No 
satisfactory method has yet been found by which accidents can be reliably 
related to the payroll class of a garage risk. Therefore, the relationship 
between the rates for payroll classes (a) ,  (b) and (c) has to be based 
on judgment. 

The above sets forth the calculation of the statewide rate level change 
by use of the loss ratio (at manual rates) method. Another method used 
is that based on pure premiums. In that case, the experience pure premium 
is compared with the underlying pure premium. Algebraically, both meth- 
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ods involve the use of the same quantities and produce the same results. 
This can be demonstrated as follows: 

Formulae for calculation of indicated rate level change I: 

Loss Ratio Method 

Statewide loss ratio at manual rates 
( 1 )  1 = 

Expected loss ratio 

Pure Premium Method 

Statewide experience pure premium 
(2) 1 = 

Underlying pure premium 

The statewide loss ratio at manual rates is determined as: 

Statewide sum of losses 
o r  

Statewide sum of premiums at manual rates 
y,t 

(3) Zer 

where e are the exposures for each class within each territory 
r are the manual rates corresponding to the exposures 
l are the losses 

The statewide underlying pure premium is determined as: 

Statewide average rate × Expected loss ratio, or 

E .  Zer  
(4) Ze  

where E is the expected loss ratio, e and r as defined above. 

The statewide experience pure premium is determined as: 

Statewide losses 
Statewide exposures, or 

(5) 
Y,t 
Ze  

Substituting in Formula (2) the identities from (5) and (4),  we find 

Z l + E .  Zer 
(6) I = E e  Z e  

Zi  Z e  
= - ~  X E "  Zer 

Zt 
E "  Zer 
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Substituting in Formula ( 1 ), we find 

(7) I - E l  
E .  Eer 

which is identical with formula (6) 

Depending upon circumstances, the ratemaker will use either the loss 
ratio or the pure premium method. The latter has advantages since the 
calculation of the underlying pure premium is usually based upon the ex- 
posure distribution for the latest year, which saves work in calculating 
the premium at present rates. Provided no significant change in distribu- 
tion occurred during the years of the experience period, the underlying 
pure premium can be compared with the experience pure premium of sev- 
eral years. Fewer clerical operations are involved in averaging pure pre- 
miums for two or more years or coverages than in working with loss ratios. 
The pure premium method was more widely used before the advent of 
fast calculating machines. At present, the Bureaus generally use the loss 
ratio method for the major subdivisions of private passenger, commercial 
cars and garages, while many of the other classifications are reviewed 
on a pure premium basis. 

The two methods described above are used where premiums at manual 
rates can be calculated. There are situations where data are not available 
in the required detail for such calculation or where the effort to accomplish 
this would be disproportionate. Under such circumstances, the rate re- 
view is based on total limits loss ratios, i.e., loss ratios based on the total 
collected earned premiums and the total incurred losses, with such adjust- 
ments as are appropriate. Examples for this type of rate review are in a 
later section of this paper. 

Territory Rate Level 

The statewide rate level change is next distributed among the territories 
within the state, in accordance with each territory's contribution to the 
statewide experience. The territory experience is reviewed on the basis of 
a longer experience period than is used for statewide rate level. This pro- 
vides a broader base which reduces the influence of any chance fluctuations 
in the experience due to the relatively smaller volume on a territory basis. 
For private passenger cars, three years of territory experience are used 
at present. For commercial cars and garages, which develop a considerably 
smaller volume, the latest five years of territory experience are used. 

Each state is divided into a number of territories ranging from two 
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territories for small states such as New Mexico to about 70 territories for 
the state of New York. The territory subdivisions are established by the 
Bureaus on the basis of surveys and underwriting judgment that take into 
account characteristics bearing on the loss-producing potential, such as 
population density, intensity and flow of motor vehicle traffic, frequency 
and severity of accidents, etc. The existing territory structure is period- 
ically reviewed by the rating organizations and changes are made where 
required. As was noted before, experience is recorded and reported 
separately for each of these territories. 

The basic approach to the development of rate level changes for each 
territory within a state is by a formula which is explained by reference 
to Exhibit 8. Frequently, two or more territories may be combined for 
the development of a single rate schedule where the experience does not 
warrant differentiation. It may require one or more test runs of the data, 
before Exhibit 8 can be produced in its final form. 

After decisions have been made on the desired territory combinations, 
certain basic data are posted on Exhibit 8 from source material for each 
territory, as identified in Column 1. 

The data shown in Columns 2 and 4 are obtained from the territory 
experience exhibit (Exhibit 5).  Column 2 shows the number of earned 
exposures for the latest year as an indicator of volume in each territory 
and also for use in weighting of certain data, as will be shown later. Column 
4 shows the experience pure premiums for the experience period. 

The average manual rate shown in Column 3 is based on the exposures 
for each class in each territory and the corresponding rates, as explained 
on page 160. Column 5 shows the loss and loss adjustment ratio at manual 
rates. It could be obtained from the premiums at manual rates and the 
incurred losses for each territory. In this exhibit, it is obtained by dividing 
the experience pure premium by the average rate. From the prior proo~ 
regarding the pure premium and the loss ratio methods it can be seen 
that the same results would be obtained either way. 

Column 6 shows the credibility given to the experience in each ter- 
ritory. The credibility is determined from the number of incurred claims 
shown on Exhibit 5 and the table of credibility factors shown earlier in 

this paper. The statewide totals are obtained by addition for column 
2, as weighted averages for columns 3 and 4, using column 2 as weights, 
and by the same calculation as for the territory entries for column 5. 
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Development of Rate Level Changes by Territory 

Exhibit 8 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Territorial 

Accident Accident Years 1960 - 1962 Formula Col. (7) Rate Level 
year Loss & Loss Loss & Loss as Ratio Change 
1962 Adj. Ratio AdJus~ent to t-(8) x 

E a r n e d  Present Pure Premium at Present Credi- Ratio at Statewide Statewide 
Number Average (Incl. All Rates bility Present Rates Average Rate Level 

Territory of Cars Rate Loss A~i.) ( h ~  ,,l ('4~1 Fp~'y-l-0 

11,12,13 & 
16 Combined $ 26.55 .687 .687 1.027 +12.9% 
14,15 & 84 

Combined 26.06 .705 .705 l.O~It +15.8 
17 16.87 .667 .667 .997 + 9.6 
18 31.O1 .632 .632 .945 + 3.9 
19 22.41 .691 .687 1.O27 +12.9 
21 20.53 .648 .648 .969 + 6.5 
22 26.36 .809 .795 1.188 +30.6 
23 17.29 .6~i .641 .958 + 5.3 
24 22.19 .655 .655 .979 + 7.6 
25 14.63 .566 .566 .846 - 7.0 

26 18.62 .587 
27 21.56 .653 
28 19.86 .630 

Sub-Total of 
26,27,28 19.73 .623 .623 .931 + 2.3 

Total 23.06 .669 .669 

NOTE: Territory combinations ii,12,13 and 16, and ~4,15 and 84 respectively represent areas in which 
re-deflned during the experience period. They have to be used in combination until experience 
parts becomes available. 

(io) I (11) Average 
of 

Present 
Differ- ~'oposed 
entials Class 
to Rate IA 
c]a~ 1 A  Rate 

38 

38 
24 
45 
33 
3O 
38 
25 
33 
21 

30 

boundaries were 
for the separate 
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Column 7 is called the Formula Loss and Loss Adjustment Ratio at 
Present Rates. It is calculated as the weighted average of the territory 
loss ratio in column 5 and the statewide loss ratio in column 5, giving 
weight to the territory loss ratio to the extent of the credibility given 
to the territory, with the complement of that credibility given to the state- 
wide loss ratio. This calculation can be expressed by the following formula: 

Col. (7) = Col. (5) X Col. (6) q- Col. (5) Statewide Total X [ 1.0 -- Col. (6)] 

The formula loss ratio in colunm 7 provides the basic indicator for 
the share of the statewide rate level change that will eventually be assigned 
to each territory. A review of the formula and Exhibit 8 shows that, for 
a territory with full credibility, the loss ratio in column 5 becomes the 
formula loss ratio in column 7. For territories that have less than full 
credibility, the territory's own experience is recognized to the extent of 
the territory's credibility. The inclusion of the statewide average ex- 
perience in the formula tends to keep fluctuations within narrower limits 
for territories in which their experience might produce chance fluctuations 
because of limited volume. 

In the example presented in Exhibit 8, three territories (26, 27, 28) 
were combined for the development of the formula loss ratio in column 7. 
The sub-totals for columns 2, 3, 4 and 5 were obtained in the same manner 
as set forth above for the statewide totals; the credibility in column 6 is 
based on the number of claims for the territory combination. The formula 
loss ratio in column 7 for this combination was calculated from the sub- 
total entries in the preceding columns; thus, a territory combination is 
used as if it were a single territory. 

The statewide average for colunm 7 is calculated from the territory 
entries in column 7 using as weights the products of (2) and (3) .  This 
average is not necessarily the same as the statewide average in column 5, 
as it happens to be in this example. 

In column 8, the quantities shown in column 7 are expressed as ratios 
to the statewide average. For example, for the first territory entry, the 
index of 1.027 is obtained by dividing .687 for the territory by the state- 
wide average of .669. Column 8 indicates the percentage departure of 
the loss ratio of each territory from the statewide average. These indices 
in column 8, translated into percentage changes, show the indicated change 
in rate level for each territory, prior to any change in the statewide rate 
level. (The indices in column 8 average to 1.000 using colunms 2 and 3 
as weights.) Thus, if it were desired to adjust only the territory rate levels 
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without a change in the statewide premium level, rates would have to be 
increased 2.7% in territory 19, decreased by 3.1% in territory 21, etc. 

Column 9 combines the rate level change indicated for the territory 
with the previously determined statewide rate level change. In Exhibit 7, it 
was determined that the statewide bodily injury rate level changes shall 
be an increase of 9 .9%.  Consequently, the factor used in column 9 is 
1.099. 

If there were only one rate in each territory, the preeent changes in 
column 9 applied to that rate would produce the revised rate. Since, how- 
ever, the territory rate level changes will affect more than one class within 
each of the major classification groups, additional steps are required be- 
fore the revised rates can be determined. We shall return to Exhibit 8 
for the additional calculations in the succeeding chapter after dealing with 
classification relativities. 

Rates [or the Major Classification Groups 

Within the major classification groups of private passenger cars and 
commercial cars, rates for the various classes are related to each other 
by percentages, referred to as classification differentials. The method of 
determining these differentials has been explained in a prior section. The 
following tables set forth the differentials reflected in the rates in most 
states: 

PRIVATE PASSENGER CARS 

Table of Differentials to Class 1A Rates 

TABLE I---STANDARD 

Large Small 
Class Cities Cities 

11.l ( I A )  1.00 1.00 
112 ( I B )  1.10 1.00 
113 ( I C )  1.45 1.45 
115 (1AF) .70 .70 
121 (2A)  1.90 1.90 
123 (2C) 3.10 3.60 
125 (2AF)  1.33 1.33 
127 (2CF) 2.17 2.52 
130 (3) 1.50 1.50 
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COMMERCIAL CARS 

Table of Differentials to Class 5CA Rates 

Class Major Cities All Other 

3CA 1.65 1.95 
3CB 2.65 3.15 
4CA 1.25 1.30 
4CB 1.90 2.05 

5CA 1.00 1.00 
5CB 1.50 1.70 
6 .55 .60 
7CA 1.45 1.55 
7CB 2.15 2.35 

8CA .80 .80 
8CB 1.50 1.35 
9 .47 .51 

For private passenger cars, the table of differentials is expanded to 
reflect manual rules that modify the rates shown in the manual, viz., the 
10% reduction for compact cars, the reduction for multi-cars which is 
generally 20%,  and the reduction of I0% granted to youthful drivers 
who have completed a driver education course. The rates printed in 
the manual are the rates prior to these modifications. Thus, a manual 
rate of $100 for Class I A would be $90 if the car is a compact car; it 
would be $80 if there are two standard size cars insured for the same 
household; the rate for one of these two cars would be $72 if it were a 
compact car, etc. These modifications superimposed on the rate class 
differentials produce differentials that reflect all possible combinations. 

From the above table it is noted that different sets of differentials apply 
for large cities compared with other areas. For private passenger cars, 
territories are defined as large city territories if the territory includes a 
city with a population of 40,000 or more. This distinction presumably 
recognizes different driving patterns in the use of the automobile in driving 
to and from work. While it was based on underwriting judgment when 
the 6 Class Plan for private passenger cars was first introduced, subsequent 
experience gave support to this type of territory identification. For com- 
mercial cars, large cities are the cities with a population of 500,000 
or more. 
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The base classes to which the differentials are applied are Class 1A 
for private passenger and Class 5CA for commercial  cars. These base 
rates are developed from the average rate that can be determined for 
each territory after the territory rate level change has been established. 
On Exhibit 8, column 9, the percent change for each territory is shown. 
This percent change, applied tO the average rate in column 3, produces 
the revised average rate. The Class I A rate is found by dividing the 
revised average rate by the average differential. The latter is the average 
of the applicable differentials, each weighted by the corresponding ex- 
posure in the territory. This calculation is designed to reproduce in each 
territory, as closely as possible, the indicated premium level, taking into 
account  the distribution of business by the various classes for the latest 
year. If  there is no change in tile existing rate class differentials, the average 
differential is more directly obtained by dividing the average rate by the 
Class I A rate in effect at time of rate review. The extension of differentials 
by exposures is necessary if, in conjunction with a rate level change, dif- 
ferentials between classes are also revised. In that case, column 10 would 
show the average of the proposed differentials.'" This exact calculation is 
necessary in such case so that the revised rates with the new differentials 
will in the aggregate reproduce the indicated average rate. 

Rates for the other classes within the classification group are obtained 
by multiplying the revised base rate by the applicable differentials, i.e., 
the Class I A rate times the private passenger differentials and the Class 
5CA rate by the commercial  car differentials. All manual rates for  private 
passenger and commercial  cars are rounded to the nearest dollar. 

For  garages, the rate level change developed for the territory is applied 
to the existing rates for Classes (a)  (b)  and (c) for Hazard  1 and the 
single class for Hazard 2. These rates are shown in dollars and cents in 

~-~ When differentials are changed, redtlctions for some classes and increases for others 
~,re not necessarily in balance. The average of the proposed differentials compared 
with the average of the existing differentials indicates the olT-balance of the new 
system. Example for calculation of average differential: 

Class 
(I)  

A 
B 
C 
D 

Total 

Exposure Product 
Distribution Diffcrcntials (2) X (3) 

(2) (3) (4) 

.35 1.00 .350 

.20 .90 .180 

.30 1.50 .450 
15 2.25 .338 

1.00 1.318 

1.318 is the average of the differentials in Col. (3) 
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the manual. The garage minimum premiums are adjusted by the same 
percentages as the rates, subject to certain limitations. 

Rates [or Other Classifications 

The Automobile Casualty Manual contains rates for many other types 
of risks in addition to the major classifications discussed in the preceding 
section. Some of these rates are shown on the rate pages while the pre- 
mium charges for other classes are set forth in the rules in the various 
sections of the Automobile Casualty Manual. 

For some of these classifications, experience is compiled in detail by 
class and territory and is reviewed on the basis of loss ratios at manual 
rates or pure premiums and underlying pure premiums, such as rates for 
taxicabs. For most of these miscellaneous classifications, however, the 
experience is relatively sparse and it is compiled only on a statewide basis. 
Consequently, premiums at manual rates cannot be computed; use is made 
of total limits loss ratios which are sometimes adjusted to present rate level 
by average factors that reflect the premium level changes from the time 
reflected in the experience period to the time of rate review. 

For most of these classifications, the hazard of any one class can be 
related to that of a class within the major classification groups. For ex- 
ample, motorcycles are likely to be used for pleasure or in going to and 
from work, similar to the use of private passenger cars. This similarity in 
use suggests a relationship in rates. The percentage relation is obtained 
by comparing total limits loss ratios for the same experience period for 
such related classes. If rates for motorcycles are 75% of the private pas- 
senger rate and they produce approximately the same loss ratio as do pri- 
vate passenger cars, it can be concluded that the 25% difl'crence in pre- 
mium properly recognizes a corresponding difference in loss level. ]f the 
loss ratios differ signilicantly, a change in the percentage relationship of 
rates is indicated. 

These relationships are reviewed periodically, but not as frequently 
as the rates for the major classification groups. Between reviews, the 
premium charges for the related classes will change with the rates for the 
classes to which they are related. 

Assigned Rigk Experience and Rates 

Risks that do not meet the ordinary underwriting standards are dis- 
tributed among the companies on the basis of each company's participa- 
tion in the total automobile liability business. This distribution of risks 
is performed by the Automobile Assigned Risk Plan, an instrumentality 
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maintained in each state by all companies writing automobile liability 
insurance. Over many years, assigned risks have produced, in the aggre- 
gate, extremely adverse loss experience, while the number of such risks 
continues to increase. Approximately 90% of the premiums developed 
from assigned risks come from private passenger cars. The adequacy of 
rates charged such risks and the effect of this portion of the atuomobile 
liability insurance market on the total experience is of particular concern. 

The Assigned Risk Plan in every state contains a section dealing with 
the rates that the company shall apply to risks assigned to it. Initially, 
this section stated in all states that the company shall apply the rates pro- 
duced by its own rating system, combined with a provision for additional 
charges that apply to a risk that has had a record of accidents, or of con- 
victions for violation of the motor vehicle laws. The additional charges 
varied with the number of accidents and severity of law violations. This 
provision still applies in several states. 

In recent years, a different method of rate treatment has been intro- 
duced in a number ot~ states. Under this method, private passenger rates 
for assigned risks are developed from the assigned risk experience of all 
companies and these rates are filed by the Bureaus on behalf of their 
companies and individually by each of the non-Bureau companies. (For 
classifications other than private passenger, the procedure described in 
the preceding paragraph is generally in force.) These rates are further 
subject to additional percentage charges for risks that, during a stated 
experience period prior to issuance of the policy, have had accidents or 
have been convicted for motor vehicle law violations. These rates for 
assigned risks are determined by the ratemaking method described in this 
paper; because they are based on their own experience, they tend to be 
more nearly self-supporting than the rates charged assigned risks in states 
where this method is not used. Unfortunately, assigned risk rates are more 
nearly self-supporting in states in which the assigned risk premium is rela- 
tively small. They have remained inadequate in many states, anaong them the 
states accounting for most of the assigned risk premium volume. 

In order to maintain an over-all adequate rate level, the private passen- 
ger assigned risk experience in most states is combined with the private 
passenger experience not written through the Assigned Risk Plan (such 
business is frequently referred to as vohmtary business to distinguish it 
from the assigned risk business), ln this combination, the premium at 
present manual rates for voluntary business is determined as explained 
earlier; that for the assigned risk portion reflects the rates and the addi- 
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tional charges applicable to assigned risks. Also, the expected loss and loss 
adjustment ratios for voluntary and assigned risks 1~ are weighted to pro- 
duce an average expected loss and loss adjustment ratio to be applied to 
the total experience. By this procedure,  any deficiency 1~; in the assigned 
risk rate level is reflected in the experience used for making manual rates 
that apply to voluntary risks. 

A full explanation ot~ this matter as it affects rates would require a 
complete exposition of the statistical treatment of assigned risk experience 
and the variations from state to state. The latter depend upon the degree 
of adequacy obtained in the assigned risk rates and the readiness of the 
rate supervisory authorities to approve, for all assigned risks, rates that 
are higher than those applied to voluntary business. On the latter point, 
some raise the question of unfair discrimination that may result if assigned 
risks without accident or conviction records, even though in the aggregate 
they produce adverse experience, were required to pay higher rates than 
similar risks accepted in the voluntary market. 

Package A utomobile Policies 

The marketing of a combinat ion of automobile insurance coverages for 
an indivisible premium, in use in the property insurance field since the early 
fifties, was adopted in 1959 for Bureau companies with the development of 
the Special Automobile  Policy for private passenger cars by the National 
Bureau of Casualty Underwriters and the National Automobile  Under- 
writers Association and a similar Package Automobile  Policy by the Mutual 
Insurance Rat ing Bureau. ~7 Provision was made in the Automobi le  Statis- 
tical Plan for the separate recording and reporting of experience developed 
under these policies. 

The  package policies of the National Bureau and the Mutual Bureau 
consist of two parts: Part  I, paralleling the coverages provided in the Auto-  

a~ The difference lies in the production cost allowance which is lower for assigned 
risk business than for voh, ntary business. 

10 We need not concern ourselves with the possibility of redundancy; if assigned risks 
should develop experience better than average, competition among the companies 
would soon absorb such risks in the vohmtary market. 

arThe above annotmcenlent by NBCU was accompanied by the inlroduction of a 
refinement in the private passenger classification system based on the accident and 
traffic law violation record of the individual insured, the Safe Driver Insurance 
Phm. Both innovations occurred at a time when the relationship of the member 
and subscriber companies to their respective rating organizalions experienced a 
change in the direction of lesser rigidity and greater recognition of the need for 
experimentation in the classification of risks, pricing systems, and marketing meth- 
ods. Several of the Bureau companies developed their own form of package poli- 
cies and introduced different types of merit rating plans for private passengcr cars. 
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mobile CasuaIty Manual, and Part II, those in the Physical Damage Man- 
ual. Part ~ provides coverage for bodily injury liability, property damage 
liability, medical expense and insurance for bodily injury caused by un- 
insured motorists on a combined basis for a single premium charge. This 
section will deal with ratcmaking for Part I. 

For a better understanding of the pricing formula which was used to 
develop a single premium for this combination of coverages, note should 
be taken of some of the differences between the coverages included in the 
Special Automobile Policy (S.A.P.) and the corresponding coverages pro- 
vided in the Automobile Casualty Manual for the Family Automobile 
Policy (F.A.P.)  : 

Liability Limits." The basic limits under the Family Automobile Policy 
are $5,000/$10,000 or $10,000/$20,000 for bodily injury (depend- 
ing upon the minimum requirements of the financial responsibility laws 
in each state) and $5,000 for property damage liability. These limits 
provide larger maximum amounts for bodily injury than for property 
damage liability, and higher amounts in the case of bodily injury or 
death to two or more persons than if only one claimant is involved in 
one accident. The insured has a choice of a variety of other limit 
combinations. 

The Special Automobile Policy provides coverage at a single liability 
limit, so that the same maximum amount is available for indemnifica- 
tion whether an accident involves one or more injured persons, or 
whether it involves only bodily injury, only property damage, or both. 
In a 5 / 1 0 / 5  state, the lowest available single limit is $15,000; in a 
10 /20 /5  state, $25,000. A limited number of higher single limits is 
available. 

Medical Expense Coverage: An insured covered under the Family 
Automobile Policy may, if he wishes, purchase medical payments in- 
surance at a selected limit in conjunction with the coverage. Available 
data indicate that about 75% of private passenger cars insured for 
bodily injury under this policy also carry medical payments insurance. 
The Special Automobile Policy includes a minimum of $1,000 medical 
expense coverage. The medical coverages under the two policies, how- 
ever, are not identical. Under the Family Automobile Policy, medical 
payments insurance is a separate and distinct coverage. Under the 
Special Automobile Policy, the medical expense provisions specify 
that, as a condition of payment, the injured person is required to ex- 
ecute a covenant not to sue any person insured trader the liability 
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coverage of the policy, or the insurance company that issued the policy, 
for the medical expense. The possibility o1: duplication of payment 
under the liability and medical expense coverages is thereby eliminated. 
In addition, medical expense coverage does not apply under the pack- 
age policy if the expenses are paid or are payable under other forms 
of insurance affording benefits for medical cxpenses. 

Uninsured Motorist Coverage." At the time of introduction of the Spe- 
cial Automobile Policy, uninsured motorist coverage was available on 
an optional basis under the Fatuity Automobile Policy in most states) s 
Under the Special Automobile Policy, every insured receives this 
coverage. 

The effects of these differences were given recognition in the design of 
the formula by which the original rates for the Special Automobile Policy 
were calculated. In addition, the formula reflected anticipated expense sav- 
ings in the marketing of automobile insurance and in the processing of the 
accounting and statistical records. 

The component parts of the single premium charge for the lowest 
available limit were based on the charges for the corresponding coverages 
in the Automobile Casualty Manual, with certain modifications, as set 
forth below: 

Liability Coverages: The manual 10/20 bodily injury rate is adjusted 
$25,000 limit. To reflect the increment from 10/20/5 coverage to 
to 25/251'~ limits and the manual $5,000 property damage rate to the 
$25,000 single limit coverage, the applicable factor in the Automobile 
Casualty Manual for bodily injury was used and a selected factor 
(lower than the manual factor) for property damage, both discounted 
in accordance with a table shown further below. 

Medical Expense Coverage: One half of the medical payments charge 
applicable under the Automobile Casualty Manual. 

Uninsured Motorist Coverage: One half of the uninsured motorist rate 
applicable under the Automobile Casualty Manual. 

The sum of the charges so determined was further reduced by a packag- 
ing discount factor; in most states, this discount amounted to ] 0%.  Since 

1~ Since that time, laws have been passed or regulations have been issued in many 
states that require that every automobile liability policy contain Ihis coverage, 
unless rejected by the insured. Under the Family Policy and the Package Policy, 
uninsured motorist insurance provides bodily injury coverage at limits correspond- 
ing to the limit requirements of the Financial Responsibility Law. (In a few states 
a limited property damage coverage is also included.) 

1~, 5/11) and 15/15 respectively for a $15,000 single limit. 
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rates in the Automobile Casualty Manual are for annual coverage, while 
the package policy rates are published for a semi-annual term, the result 
has to be multiplied by .50; the product is rounded to the nearest whole 
dollar. 

The discounts applied to the manual increased limits factors are ob- 
tained from the following table: 

B.I. Rate Percent of 
B.I. & P.D. Combined Rate 

DiscountforSingle Limit 
$15,000 $25,000 

At But Less 
Least Than 

- -  15% .025 .020 
15% 20 .035 .025 
20 25 .040 .030 
25 30 .045 .035 

30 35 .050 .040 
35 40 .055 .040 
40 60 .060 .040 
60 65 .055 .040 
65 70 .050 .040 

70 75 .045 .035 
75 80 .040 .030 
80 85 .035 .025 
85 - -  .025 .020 

The above discounts were selected by judgment. Assuming that an 
insured purchases a single limit at least as high as the per accident bodily 
injury limit he had heretofore available under his split limit coverage, 
the package policy provides more coverage than was granted under the 
policy written on a split limit. For example, an insured who carried 
2 0 / 4 0 / 5  coverage is likely to purchase a $50,000 single limit policy. 
While the company liability also increases with the granting of the higher 
single limit coverage, it is expected that loss distributions will not change 
materially. Therefore, if past experience shows that the aggregate premium 
charged for coverage for the various limit combinations on a split limit 
basis was adequate to cover excess losses, the premium for the broader 
single limit coverage can be reduced. The actual selection of the discount 
factors was made by relating premium charges for various split limit corn- 
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binations within each bracket of single limit coverage to the single limit 
charge obtained by a straight application of the increased limits table. 

The following example illustrates the calculations of a single limit 
package policy rate: 

Given: 

Manual B.I. rate = $60 (10 /20  limit) 
Manual P,D. rate = $40 ($5,000 limit) 
Manual Medical rate = $9.00 
Manual U.M. rate = $3.00 

$25,000/25,000 increased limits B.I. factor = 1.12 
$25,000 increased limits P.D. factor = 1.08 

Applicable single limits discount factor = .96 
Packaging discount factor = ,90 

Single limit $25,000 rate = 
(Liability portion + *,,5 Medical rate + J½ U.M. rate) X .90 X .50 

Liability portion = 
($60 X 1.12 X ,96) + ($40 X 1.08 × .96) = $105.98 

Single limit $25,000 rate = ($105.98 + $4.50 + $1.50) × .45 = $50,39 
rounded to $50 

Higher limits are available for the following combinations: 

Bodily Injury and 
Property Damage 

Liability--Single Limit 
Medical 

Expense Limit 

$ 50,000 $2,000 
100,000 3,000 
200,000 4,000 
300,000 5,000 

The rates for the higher limit combinations are obtained by applying 
increased limits factors of 1.I0, 1.20, 1.25, 1.30, respectively to the 
$25,000 rate. 

The Special Automobile Policy of NBCU and NAUA and the Pack- 
age Automobile Policy of MIRB were introduced gradually on a state by 
state basis. Eventually, the differences in coverages provided in the Mutual 
Bureau and National Bureau policies in respect to the liability part were 
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reconciled, and the new product is called the Special Package Automobile 
Form. 

Subsequent to the introduction of this policy and the pertinent rates, 
there were, of course, changes in most states in some or all of the Automo- 
bile Casualty Manual rates for the coverages that are combined in the 
Special Package Policy. As is always the case with innovations in insur- 
ance, be it classifications, territories, coverages or combinations thereof, 
considerable time elapses before data become available from which the 
judgment used in rate determination may be reviewed and any indicated 
corrective action may be taken. In the meantime, additional judgment 
must be used in updating the rates. 

The Special Package Automobile Policy poses a particular problem 
because of the difference in the marketing approach adopted by the various 
companies within the rating organizations. Some companies have adopted 
the package as their vehicle for marketing all or most of their private 
passenger business, while others use it selectively. The ratemaking prac- 
tices during the five years since the introduction of this policy have tended 
to widen the gap between the premium charged for the package of cov- 
erages and the premium that would be due if these coverages were pur- 
chased separately under the rules of the Automobile Casualty Manual. It 
is not uncommon to find that this difference amounts to 25% to 30% 
under present manual rate schedules. This widening of the difference was 
brought about by the practice ot~ changing rates for the package not directly 
in formula relationship to the change in rates for the separate components; 
rather, selected changes were frequently applied which reflected less than 
the average increase in the component rates. 

Studies now in progress will help to determine whether the private 
passenger rate level in any state should be based on the average combined 
experience developed under the Family and Package Policies, or whether 
each should determine its own level. Closely connected with this question 
is that of the expense requirement in the rates for either type of policy. 
So far, the loss and expense experience developed under package automo- 
bile policies has not formally been used in ratemaking for private pas- 
senger cars; presumably, whatever information is available in this respect 
is reflected in the judgment used to adjust the private passenger rate 
levels. The time may be close, in view of the volume developed from 
automobile package policies, when this experience will receive formal 
recognition in the ratemaking procedure. 
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A P P E N D I X  A 

NEW PRIVATE PASSENGER C L A S S I F I C A T I O N  
AND RATING SYSTEM---STATISTICS 

Effective January l, 1965, a revised private passenger classification 
and rating system was introduced, with a refinement in the classifications 
that will require a new approach to the summarization of experience. The 
new system was developed by the National Automobile Underwriters 
Association and the National Bureau of Casualty Underwriters; it was 
adopted also by the Mutual Insurance Rating Bureau for optional use by 
its members and subscribers. ~'' 

The greatest expansion in statistical and rating detail under the new 
system affects the youthful driver classifications which include male 
drivers under 25 years of age, as heretofore, and to which are newly added 
female unmarried drivers under 2l  years of age, and the unmarried male 
owners or principal operators of an automobile, ages 25 to 29. For the 
youthful operators, rates will vary by year of age, personal status (male 
or female, single or married),  and qualification for driver training credit, 
and the use of automobile criteria will newly apply. In addition, rate differ- 
ences recognizing compact car and multi-car credits will apply, as will the 
sub-classification system under the Safe Driver Insurance Plan or other 
plans serving the same purpose. There are 4900 distinct rating classes 
possible in any rate territory for these youthful driver categories (assum- 
ing 5 subdivisions under the Safe Driver Insurance Plan). For the remain- 
ing adult driver population, the new system has added, as separate 
categories, the over-65 age group, and females, ages 30 to 64, who are 
the sole drivers of the automobile. Three hundred separate statistical 
entities are produced by the system for the adult drivers. 

In order to accommodate this classification system, it was necessary 
to go from a 5 digit to a 6 digit code for private passenger cars. It is 
apparent that it would be impractical to continue the system of summariz- 
ing private passenger experience in complete detail by class and territory. 
Tabulations of experience in the full detail of the new classification system 
would be unmanageable by their mere length, the cost of producing them 
would be prohibitive by present data processing standards, and most of the 
detail would be too sparse to be of use in analysis and ratemaking. 

'-'0While the new system applies to automobile liability and autonlobile medical 
payments insurance as well as to automobile physical damage insurance, the fol- 
lowing comments are directed only at the kinds of insurance under the jurisdiction 
of NBCU and MIRB. 
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Consequently, the rating organizations have changed the requirements 
for the reporting of experience by the companies under the Official Call, 
and have made tentative plans for a new approach to summarization of 
that experience for use in rate review and ratemaking, and for filing of 
such experience with the rate regulatory authorities. 

In the area of reporting, the new system encourages the filing of experi- 
ence by the companies in complete detail without any summarization. 
Losses (paid and outstanding, with allocated loss adjustment expenses) 
have been filed for some time by the companies in the form of transaction 
reports on punch cards; there will be no change in this respect. For the 
reporting of exposures and premiums, heretofore reported in summaries 
by class and territory for each accounting quarter, changes in the direction 
of transaction reports were made. The National Bureau will accept expo- 
sure and premium transaction reports on punch cards (or magnetic tape) 
on all private passenger business. The Mutual Bureau, at this time, will 
accept such transaction reports on the youthful driver classifications, con- 
tinuing the summarized form for the other private passenger classes. 

In addition to these reporting methods, there is available to the com- 
panies a method of reporting exposures and premiums in summarized 
form on a limited key basis, i.e., summarized experience by accounting 
quarter by selected digits of the 6 digit code. Some of the classification 
detail is lost in this type of summary. That detail will be obtained from 
companies using this reporting method by periodic supplementary reports 
of exposure and premium samples. 

The utilization of this experience will be based partly upon data sum- 
marized by territory in some of the classification detail, possibly the detail 
of the limited key referred to above, and partly upon the use of samplings 
of distributional data for the remaining elements of the classification 
system. The use of magnetic tape for storage of this vast amount of detail 
and the use of electronic computers for its processing and analysis is 
imperative. 

A program of this type requires approval and acceptance by rate regula- 
tory authorities, since it also affects the type of information they will 
receive from the organizations acting as their official statistical agents. To 
the extent that companies not affiliated with the National Bureau of 
Casualty Underwriters or the Mutual Insurance Rating Bureau will use 
the new private passenger classification system, official statistical agents 
other than these two rating organizations will presumably be affected by 
the new demands for rate review statistics. It must be recalled that the 
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rating laws provide that companies shall file their Joss experience in a 
form reasonably adapted to and not inconsistent with the rating systems 
in use. 

Eventually, a reasonable summarization program will evolve; it might 
be expected that the ratemaking procedure will continue to follow the 
present pattern. Data will be available to calculate premiums at manual rates, 
partly from summaries of the total experience and partly from the sampling 
distributions o£ exposures, for the determination of statewide and territory 
rate levels. Losses can be correspondingly summarized. Reasonable 
assumptions will have to be made and techniques will have to be developed 
for the review o£ classification experience. In this connection, it should 
be noted that the new private passenger classification system is compatible 
with, and its experience can be reduced to, the statistical detail of the 
private passenger class plan generally in use prior to January 1, 1965 and 
to be continued in use in some areas. 

A P P E N D I X  B 

THE INCOMPLETE POLICY YEAR 

A policy year, by definition, extends over a period o£ two calendar 
years; policies written during the 12 months period of the policy year 
remain in effect beyond December 31, with the policies written on the last 
day not expiring until December 31 of the following year. On the average 
(assuming an even distribution o£ writing throughout the year) ,  one half 
o£ the written premiums are earned during the year of writing; correspond- 
ingly, one half of the exposures are earned, i.e., on the average, the insured 
objects have been exposed to the loss producing hazards for one half of the 
full annual duration o£ coverage. 

I£ we want to review the experience on all policies written during 
1963, as of December 31, 1963, we could construct the experience with 
the above assumption as follows: the total incurred losses for policy year 
1963 consist of all loss payments from January t to December 31, 1963 
plus the reserves "1 from all accidents covered by the policies written during 
1963. These losses are compared with one half of the premiums earned 
during 1963 from policies written during 1963. Such experience is called 
experience of an incomplete policy year. Twelve months later, as o£ 

'-'1 Reserves for outstanding losses are usually valued as of three months later; in this 
case, as of March 31, 1964. Also, the paid and outstanding losses include amounts 
on accidents that occurred prior to the cut-off date but were recorded between 
January 1, 1964 and March 31, 1964. 
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December 31, 1964, the written premiums will be fully earned, all acci- 
dents that are covered by these policies will have occurred; the earned 
premiums and incurred losses as of that date would present a complete 
policy year. 

A more accurate approximation, however, is required if experience 
for an incomplete policy year is to be used for ratemaking, as was the 
case prior to the adoption of the accident year method. 

The experience for an incomplete year (as of 12 months) was adjusted 
to a complete basis by applying to it modification factors obtained from the 
observed development of prior years. This development was measured by 
use of pure premiums of prior policy years at their successive valuations. 

Since the pure premium is a function of exposures and incurred 
losses, development factors based on pure premiums combine in one 
step a measure of the development of both. The following illustrates the 
calculations of such pure premium ratios: 

BODILY I N J U R Y  L I A B I L I T Y  

Number of Written Car Years Basic Limits Incurred Losses* 

(1) (2) (3) (4) (5) 
Policy As Of As Of As Of As Of 
Year 12 Months 24 Months 12 Months* 24 Months* 

1.962 2,079,685 2,085, [45 $35,369,982 $65,568,694 
1963 2,177,435 2,168,448 39,145,075 72,632,151 

Pure Premiums 

(6) (7) (8) (9) 
Ratio Of 

Policy 12 Months 24 Months Pure Premiums 
Year (4) + (2) ( 5 ) - - ( 3 )  (7)-+-- (8) 

1962 17.01 3.l.45 .54l 
[963 17.98 33.49 .537 

Mean .539 

*Valued as of  15 monlhs  and 27 months  respectively. 

The pure premium ratios used to be called earned ]actors; in order not 
to mistake them, in this discussion, for the earned premium and exposure 
fractions used in connection with accident year data, we shall refer to 
them as pure premium development factors. 
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In the above example, it will be noted that the written exposures, car 
years in this case, do not change materially during the second half of the 
policy year. This second half is the run-off of the exposures written during 
the first half; any changes after December 3[ can only be changes on 
existing policies, such as cancellations, additions of coverage, changes in 
class or territory, and any new business effective December 31 of the policy 
year or just prior to that date but recorded after that date. 

The average (or mean) of the pure premium development factors of 
two or three prior years is used to adjust the written exposures and writ- 
ten premiums for the most recent policy year, which is available only as 
of 12 months, to an earned basis as of 12 months. For example, if the 
written exposures for the next year, 1964, are 2,201,853, the application 
of a .539 factor produces 1,186,799 of earned exposures for policy year 
1964. If the incurred losses as of December 31, 1964 are $42,560,606, 
a pure premium of $35.86 for 1964 would result. 

The incomplete policy year losses are subject to further adjustment 
for loss development beyond the 27 months level to which the earned 
factor adjusts them. Comments on the loss development of policy year ex- 
perience may be found in the section dealing with this subject. 

It is noted that the application of earned factors to the incomplete 
policy year experience results in a volume approximately one half of what 
it will be eventually on a complete policy year basis. This has to be taken 
into account when use is to be made of several policy years, one including 
an incomplete year, on a weighted basis. 
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INTRODUCTION 

This paper discusses possible approaches to the problem of establish- 
ing reserves for retrospective returns for the annual statement and for 
statements of company operating results. The first of the formulas 
explained has produced satisfactory results when applied to the data of 
one company for policy years from 1956 to 1962. The reserves established 
by the methods described in this paper do not lend themselves readily 
to run-off tests. The reasons these reserves are difficult to test and the 
method which should be used for tcsting will be discussed in the paper. 

AMOUNT OF THE RETROSPECTIVE RETURN RESERVE 

An insurance company must display the retrospective return reserve in 
Column (6)  of Part 2B of its annual statement, thus including the anaounts 
in the unearned premium reserve. The retrospective return reserve may be 
made up of the following two amounts: 

1. The net return premium which would be due to policyholders as 
a result of making retrospective adjustments using premiums and 
losses as contained in company records as of the statement date 
for all retrospectively rated risks for which final adjustments 
have not yet been calculated. 

2. The premiunl due to policyholders as of the statement date as a 
result of final adjustments which have been calculated but not yet 
recorded on the company's books. 

N EGATIVE RESERVES 

Should the retrospective return reserve calculation indicate that addi- 
tional premiums will be due the company as a result of retrospective 
adjustments, it is appropriate that the company include negative retrospec- 
tive reserves in its annual statement. It is only by permitting reserves to 
become negative that the proper underwriting profit for the calendar 
year can be reflected. 

CHARACTERISTICS OF A GOOD RESERVING METHOD 

A system for determining the reserve for retrospective returns should 
meet the following objectives: 

I. The amount of tile reserve should be the best estimate of the 
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probable run-off of retrospective returns, in consideration of 
premiums recorded as earned and losses known and estimated at 
the time the reserve is established. 

2. The total reserve can be considered to be composed of the sum 
of a reserve for each line of insurance for each policy year. Each 
such portion of the reserve should move gradually from the 
beginning of a policy year (January) to a maximum (absolute 
value) at about 20 months (August of the second calendar year),  
and then should gradually go to zero as retrospective returns are 
disbursed. Throughout the entire life of the reserve for each line for 
each policy year, the monthly changes should appropriately reflect 
monthly changes in earned premium, incurred losses and deviation 
payments, so that underwriting results will not be distorted. 

3. At some point in time the reserve for each line for each policy 
year should become zero. Determination of when this point in time 
is reached may be somewhat arbitrarily set as the point at which 
any further reserve, if carried, would be small, equally likely to 
be plus or minus, and probably unreliable. 

4. The reserve produced by the system should be a net reserve, i.e., 
the net of retrospective return and retrospective additional pre- 
miums, for appropriate effect on underwriting results. However, 
to meet the requirements of any Insurance Department that re- 
quires a company to calculate a reserve for returns only, the 
system must also be able to determine an appropriate reserve for 
returns only. 

5. The method should allow a reserve to be calculated quickly 
enough to be used for company results; data actually collected to 
the end of the accounting period should be the basis for the calcu- 
lation. The relatively short time available between receipt of the 
data and the necessary completion of the reserve calculation 
probably rules out a risk by risk calculation for most companies 
although companies using computers may be able to use this 
method. 

DATA REQU|RED FOR THE CALCULATION 

Written premiums, written restrospective adjustment premiums, 
unearned standard premiums and incurred losses are required by line of 
business and by policy year. These data must be gathered as frequently 
as reserves are to be calculated for company results and always at year-end. 
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FORMULA FOR RESERVING 

It  seems logical that the reserve for retrospective returns should vary 
with the loss ratio, increasing when the loss ratio declines and declining, 
even to becoming negative, when the loss ratio increases. 

A monthly calculation of a reserve for Workmen ' s  Compensa t ion  will 

illustrate one method which produces retrospective return reserves which 

vary with loss ratios. 

The following Table  1 shows policy year experience for retrospectively 

rated Workmen ' s  Compensat ion  business. 

Table 1 

/Etna Casualty & Surety Company Experience Under 
.Retrospectively Rated Workmen's Compensation Policies 

All Policy Years Valued as of 6-30-64 
(Thousands of Dollars) 

Earned Standard prenaium includes all premitma written for policies which 
contain retrospectively rated premium i.e. total policy premium would be 
included even though some premium contained on the policy is not subject 
to retrospective rating. 

2, Incurred losses include all losses paid and unpaid for policies which have 
contributed their premium to Cohlmn (2). The losses contain reserves for 
incurred but not reported losses omitting losses which are expected to 
emerge after all retrospective adjustments for the policy year have been 
considered final. Losses are included at full value and the effect of the loss 
limitations of the retrospective plans has been ignored. Our studies indicate 
that little loss of accuracy results from using total losses, and total data are 
much simpler to gather. 

Assuming that such a relationship exists between the loss ratio and 
the deviation ratio that one increases while the other decreases, a least 
squares line has been fitted to the data contained in Table ]. 

Retrospective 
Adjustment 

Policy Earned Incurred Loss Premium Deviation 
Year Standard Premium Losses Ratio (Deviations) Ratio 
(I) (2) (3) (4) (5) (6) 

(3)-- (2)  (5)-- (2)  

1958 24,552 14,447 58.84% 3,726 15.].8% 
1959 27,359 17,058 62.35 3,350 .12.24 
1960 29,864 18,904 63.30 4,204 14.08 
1961 36,439 21,612 59.3l 5,685 15.60 
1962 41,956 24,724 58.93 6,575 15.67 

Notes: 
I. 
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With the loss ratio represented by X and the deviation ratio by Y, 
the equation is: 

Y = .472 - .539 X 

This can be changed to the form: 

Indicated deviation = 
(.472) Earned standard premium - (.539) Incurred losses 

Knowing the premiums and losses each month, an indicated deviation 
can be calculated. This indicated deviation is compared to the actual 
deviation premiums recorded to date and the difference held as the reserve. 

C A L C U L A T I O N  O F  R E S E R V E S  FOR P O L I C Y  YEAR 1958 

Exhibit I shows a sample calculation of a reserve for policy year 1958 
at each Inonth end from January 1958 to June 1964. 

D I F F I C U L T Y  O F  A R U N - O F F  T E S T  O F  T H I S  R E S E R V E  

The formula deviation would be expected to reproduce the experience 
exactly only if losses had been estimated exactly and all premiums earned 
for policy years prior to the most recent year had been included in com- 
pany records. Since much earned premium is reported late--audits for 
example--and since it is impossible to predict losses exactly, formula 
deviations for each policy year will change as the experience matures. 

The reserve for the most recent policy year at year-end is based on 
incomplete data, a partial policy year, and the actual deviations would 
equal the formula deviation only if all policies were terminated as of the 
statement date and the conditions described for prior policy years were 
fulfilled. As a company continues operations, the premiums earned and 
losses incurred for the remainder of the policy year add to the data enter- 
ing the formula. There would be no practical way to test a portion of the 
policy year. 

When the reserve at 12-31-59 was calculated (Exhibit 1), ultimate 
deviations of $3,503,805 were predicted. To June 30, 1964, $3,726,224 
were actually returned. At 12-31-59, the loss ratio was 60.7% and pre- 
miums earned were $24,213,757. Since that time, late reported premiums 
have totaled $338,553 and the loss ratio has dropped 1.9 points; both 
changes have increased the returns and distorted the runoff test. 

If excessive loss reserves are held, retrospective return reserves pro- 
duced by this formula are depressed. Revaluing losses and lowering them 
should produce more returns. When premiums increase for a policy year, 
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again more returns should be produced. The fact that the formula deviation 
is not reproduced does not necessarily mean the reserve formula did not 
work properly. It may only prove that the formula depends for its validity 
on the accuracy of the data entering into the calculation. 

If excessive loss reserves are held, the direct effect will be to understate 
underwriting gain and the indirect effect through understatement of the 
retro reserve will be to overstate underwriting gain; thus, an error in the 
evaluation of losses will give rise to an error of opposite direction in the 
retro reserve and thereby dampen the effect on underwriting gain. 

If earned unreported premiums could be estimated and included in 
premium income, and if incurred losses could be accurately estimated, a 
retrospective reserve could be calculated which would be expected to 
reproduce the ultimate deviations. Since earned unreported premiums 
cannot be included in premiunl income, the retro reserve is more truly a 
measure of what must be set aside out of reported income than a measure 
of what ultimately will be paid. 

The proper way to examine the reserves established by the methods 
described here begins with a review of the characteristics of the method. 
The following questions should be answered: 

I. Did the same formula, or the formula in use at the time, produce 
reserves of zero for older policy years several year-ends beyond the 
end of each policy year? 

2. Have tile data underlying the present formula been verified and 
are these data up-to-date? 

3. Has the equation developed from the data been tested for goodness 
of fit? 

4. Do changes in premium volume and loss ratio account for the 
difference between the present reserve level for a policy year and 
the level of prior policy years at the same age? 

If an examiner agrees with the general principles and these questions 
have been satisfactorily answered, the reserves held may be assumed to 
have been reasonable. The appropriate tests are mainly of method and 
formula and not run-off tests of the answers. 

OTHER RESERVING FORMULAS 

From Table |, it can be observed that for the two most recent policy 
years 15.60% and 15.67% have been returned to policyholders. A reserve 
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Dale 

(l) 

1-58 
2-58 
3-58 

4-58 
5-58 
6-58 

7-58 
8-58 
9-58 

10-58  
I 1-58 
12-58 

1-59 
2-59 
3-59 

4-59 
5-59 
6-59 

7-59 
8-59 
9-59 

10-59 
I 1-59 
12-59 

1-60  
2-60 
3-60 

4-60 
5-60 
6-60 

7-60 
8-60 
9-60 

10-60 
1 1 - 6 0  
12-60 

RETROSPECTIVE RESERVES 

E X H I B I T  1 

RESERVES FOR P O L I C Y  Y E A R  1958 

WORKMEN'S COMPENSATION 

Earned 
Standard 
Premium 

(2) 

48,873 
341,50l 
970,886 

1,965,507 
3,101,186 
4,293,575 

5,742,469 
6,903,355 
8,289,701 

10,469,528 
13,230,45 l 
14,723,978 

16,524,513 
17,743,166 
18,712,852 

19,720,306 
20,777,043 
21,529,638 

22,298,087 
22,937,661 
23,313,567 

23,532,656 
24,128,247 
24,213,757 

24,348,037 
24,431,671 
24,519,386 

24,584,549 
24,602,208 
24,676,964 

24,600,050 
24,597,037 
24,593,690 

24,581,555 
24,578,541 
24,582,891 

Incurred Loss Indicated Deviation 
Losses Ratio Deviation Payments 

(3) (4) (5) (6) 
.472 (2) -- .539 (3) 

219,456 4.490 --  95,219 0 
606,657 1.776 --  165,800 0 
959,287 .988 -- 58,798 0 

1,868,034 .950 - -  79,151 0 
2,525,315 .814 102,615 0 
3,550,857 .827 112,655 0 

4,430,602 .772 322,351 0 
5,504,474 .797 291,472 0 
6,385,123 .770 471,158 0 

7,917,996 .756 673,817 0 
8,503,872 .643 1,661,186 0 
9,929,790 .674 1,597,561 0 

10,748,103 .650 2,006,343 2,124 
11,128,578 .627 2,376,471 --  4,767 
12,187,908 .651 2,263,184 --  4,767 

12,582,782 .638 2,525,865 --  5,013 
13,046,836 .628 2,774,520 --  5,160 
13,514,331 .628 2,877,765 --  3,054 

13,942,448 .625 3,009,718 6,634 
14,038,745 .612 3,259,692 31,137 
14,307,320 .614 3,292,358 247,812 

14,438,825 .614 3,324,887 628,988 
14,687,860 .609 3,471,776 1,231,380 
14,703,318 .607 3,503,805 1,450,858 

14,730,053 .605 3,552,775 1,678,470 
14,917,900 .611 3,491,001 2,182,359 
15,020,731 .613 3,476,976 2,336,521 

15,083,072 .614 3,474,131 2,683,030 
15,171,746 .617 3,434,671 2,822,311 
15,191,695 .616 3,459,203 3,194,782 

15,219,361 .619 3,407,988 3,975,650 
15,181,773 .617 3,426,826 4,084,234 
15,168,438 .617 3,432,434 4,145,569 

15,239,416 .620 3,388,449 4,122,280 
14,848,863 .604 3,597,534 4, 122,253 
14,781,496 .601 3,635,898 4,140,417 

Retrospective 
Return 
Reserve 

(7) 

--  95,219 
- -  165,800 
--  58,798 

--  79,151 
102,615 
112,655 

322,351 
291,472 
471,158 

673,817 
1,661,186 
1,597,561 

2,004,219 
2,381,238 
2,267,951 

2,530,878 
2,779,680 
2,880,819 

3,003,084 
3,228,555 
3,044,546 

2,695,899 
2,240,396 
2,052,947 

1,874,305 
1,308,642 
1,140,455 

791,101 
612,360 
264,421 

--  567,662 
-- 657,408 
-- 713,135 

--  733,83 I 
-- 524,719 
--  504,519 
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Date 

(I) 

1-61 
2-61 
3-61 
4-61 
5-61 
6-61 

7-61 
8-61 
9-61 

10-61 
11-61 
12-61 

1-62 
2-62 
3-62 
4-62 
5-62 
6-62 
7-62 
8-62 
9-62 

10-62 
11-62 
12-62 
1-63 
2-63 
3-63 
4-63 
5-63 
6-63 

7-63 
8-63 
9-63 

10-63 
11-63 
12-63 
1-64 
2-64 
3-64 
4-64 
5-64 
6-64 

EXHIBIT 1 

RESERVES FOR POLICY YEAR 1958 
WORKMEN'S COMPENSATION---Continued 

Earned 
Standard lnctlrred Loss Indicated Deviation 
Premiunl Losses Ratio Deviation Payments 

(2) (3) (4) (5) (6) 
.472(2)-- .539(3) 

24,585,706 14,784,871 .601 3,635,408 4,078,807 
24,587,919 14,939,962 .608 3,552,858 4,018,580 
24,580,671 14,948,369 .608 3,544,906 3,976,628 
24,581,123 14,500,604 .590 3,786,465 4,049,434 
24,581,615 14,550,033 .592 3,760,054 4,038,984 
24,578,227 15,237,426 .620 3,387,951 3,930,467 

24,579,354 15,344,455 .624 3,330,794 3,910,376 
24,579,177 15.398,985 .627 3,301,319 3,936,715 
24,579,177 15,445,477 .628 3,276,259 3,937,706 
24,579,177 15,374,827 .626 3,314,340 3,895,927 
24,579,177 15,429,452 .628 3,284,897 3,769,020 
24,579,177 15,448,617 .629 3,274,567 3,723,231 
24,579,177 15,396,856 .626 3,302,466 3,715,428 
24,579,177 15,401.391 .627 3,300,022 3,647,753 
24,579,177 15,383,646 .626 3,309,586 3,593,909 
24,579,177 15,377,494 .626 3,312,902 3,544,057 
24,578,149 15,412,716 .627 3,293,432 3,545,993 
24,578,149 15,384,335 .626 3,308,729 3,504,021 
24,573,188 15,420,734 .628 3,286,769 3,487,615 
24,573,188 15.417,290 .627 3,288,625 3,476,186 
24,572,407 15,388,670 .626 3,303,683 3,436,465 

24,553,614 15,291.317 .623 3,347,286 3,474,370 
24,553,498 15,315,849 .624 3.334,008 3,456,161 
24,553,498 15,255,367 .621 3,366,608 3,473,035 
24,553,498 15,099,592 .615 3,450,571 3,449,320 
24,553,498 15,151,851 .617 3,422,403 3,510,675 
24,553,498 15,082,159 .614 3,459,967 3,532,441 
24,553,498 15,070,661 .614 3,466,164 3,517,778 
24,553,498 15,083,138 .614 3,459,440 3,525,330 
24,553,498 14,912.758 .607 3,551,274 3,566,941 

24,553,498 14,793,725 .603 3,615,433 3,560,924 
24,553,498 14,788,648 .602 3,618,170 3.573,301 
24.553,498 14,790,984 .602 3,616,911 3,588,039 
24,553,498 14,748,939 .601 3,639,573 3,641,677 
24,553,498 14,741,103 .600 3,643,797 3,656,103 
24,553,498 14,698,789 .599 3,666,604 3,619,253 
24,553,498 14,672,364 .598 3,680,847 3,658,181 
24.553,498 14,623,380 .596 3,707,249 3,653,977 
24,552,318 14,592,927 .594 3,723,106 3,658,617 
24,552,310 14,564,483 .593 3,738,434 3,671,060 
24,552,310 14,537,192 .592 3,753,144 3,688,916 
24,552,310 14,446,331 .588 3,802,118 3,726,224 

Retrospective 
Return 
Reserve 

(7) 

--443,399 
--465,722 
--431,722 
--262,969 
-- 278,930 
--542,516 

--579,582 
--635,396 
--661,447 
--581,587 
--484,123 
- -  448,664 
--412,962 
--347,731 
--284,323 

--231,155 
-- 252,561 
-- 195,292 
--200,846 
-- 187.561 
-- 132,782 

- -  127,084 
-- 122,153 
-- 106,427 

1,251 
- -  88,272 
-- 72,474 
- -  51,614 
- -  65,890 
-- 15,667 

54,509 
44,869 
28,872 

- -  2.104 
-- 12,306 

47,351 
22,666 
53,272 
64,489 
67,374 
64,228 
75,894 
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could be developed by applying a factor of 16%, for ex~lmple, to earned 
standard premium, comparing this indicated return to the actual return 
and carrying the difference as the reserve. This method is simpler to use 
than the earlier formula but ignores the effect of changes in loss ratio on 
the reserve. In a period of worsening experience, we would continue to 
build a large reserve, and in a period of improving experience the reserve 
would not be large enough. 

To develop our next formula, let us suppose that all retrospectively 
rated business operates the same as one large risk. Only countrywide 
averages of basic premium ratios, tax multipliers, loss conversion factors, 
loss limitation charges and a factor to reduce total losses to losses which 
enter the retro calculation would be required to calculate a reserve. For 
example, using the following averages which were obtained from an anal- 
ysis of retrospectively rated one year policies for policy years 1959-1961: 

Basic premium ratio including loss limitation charge .197 
Tax multiplier 1.026 
Loss conversion factor 1.140 
Losses exceeding loss limitation .019 
Losses exceeding maximums minus losses under minimums .043 

The reserving formula will be: 

Retro premium = Tax mult. (Basic × Std. prem. + LCF X Losses × 
Limitation factor) 

Deviation = Standard premium - Retro premium 

Reserve = Indicated deviation - actual deviations 

At 12-59, the reserve for policy year 1958 would have been calculated as 
follows: 

Retro premium = 1.026 (.197 X 24,213,757 + 1.140 X .938 X 
14,703,318) = 21,025,471 

Deviation = 24,213,757 - 21,025,471 = 3,188,286 

Reserve = 3,188,286 - -  1,450,858 = 1,737,428 

This $1,737,428 compares to $2,052,947 using the earlier formula 
(Exhibit I) .  

While this method may give satisfactory results, it is more difficult to 
use than the least squares approach mainly because it is difficult to keep the 
required average factors up to date. 
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LINES OF BUSINESS FOR WHICH THE FORMULA 
APPROACH SEEMS APPROPRIATE 

While retrospective rating is presently being used in the auto physical 
damage, inland marine, fidelity and burglary lines, other reserving methods 
are better in those lines than the formula approach because o£ the small 
volume. The formula approach seems to be suitable for: 

Workmen's  compensation 
Auto liability B.1. & P.D. 
Liability other than Auto B.I. & P.D. 

ALTERNATIVE APPROACHES TO RESERVING 

A reserve may always be created through use of judgment alone. Using 
judgment is certainly the simplest method since no calculations are re- 
quired, and this may be a satisfactory approach for a very small volume 
of retrospectively rated business. For a line with a few retrospectively rated 
risks, a risk by risk calculation may be made at each month-end using 
premium earned and losses incurred to the reserve date. Basic premium 
ratios and maximum and minimum ratios should be selected for the size 
of the premium earned to date. 

C O N V E R S I O N  O F  N E T  R E S E R V E  T O  R E T U R N S  O N L Y  R E S E R V E  

Some Insurance Departments may require that retrospective return re- 
serves be established for returns only. This means that i£ one insured has 
some lines or policies which will produce returns and other lines or policies 
which will produce additionals, it is proper to hold the net return as the 
reserve, since only one insured is involved and actual settlements with the 
insured are on a combined basis, not line by line or policy by policy. 
If, however, one insured has a return coming while another insured will 
be billed for additional premium, the reserve held should be for the re- 
turns only. Under the returns only reserving approach, it is possible to 
develop negative reserves for a line of business but not a negative reserve 
for the total of all lines. 

Our company analyzes each retrospective adjustment separating the 
premium into amounts received for commission, taxes, claim expense, 
other expenses, profit, insurance charge, excess loss premium and losses. 
The punch cards which are prepared as part  o£ this analysis contain the 
standard premium and the retro premium for each risk. Exhibit I I  shows 
the data obtained by grouping all policies for one insured together and 
sorting all risks into "return" and "additional" groups. Risks which had 



EXHIBIT II 

RETROSPECTIVELY RATED BUSINESS OF THE AETNA CASUALTY & SURETY COMPANY 

Policy Years 1958-1961 All Lines of Business Combined 

(000 omitted from dollars) 

1",9 

PY 

(1) 

58 

59 

6O 

61 

58 

59 

60 

61 

Risks Producing Risks Producing 
Additional Premiums Return Premiums Deviations Ratio :~ 

Standard Retro Standard Retro (4)--(5) (6)+(2)--(3) (7) 
Premium P r e m i u m  Premium Premium Returns Net (2)-t-(4) (6)--:(7) 

(2) (3) (4) (5) (6) (7) (8) (9) 
- - I  N 
< 

One Year Term Policies--lst Adiustments Y X 

5,953 7,113 18,016 13,169 4,847 3,687 .154 1.315 

9,345 11,024 16,777 12,724 4,053 2,374 .091 1.707 

7,449 9,099 20,l 28 14,771 5,357 3,707 .134 1.445 

7,699 9,260 23,054 17,273 5,78 l 4,220 . 137 1.370 

Three Year Term Policies--Adjustments of Ist Year Only 

1,430 1,688 4,901 3,824 1,077 819 .129 1.315 

1,689 2,093 3,703 2,856 847 443 .082 1.910 

1,593 1,843 4,134 3,237 897 647 .113 1.386 

3,179 3,618 6,168 4,257 1,911 1,472 .157 1.298 
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standard premium equal to the retrospective premium, i.e., risks pro- 
ducing no deviation premium, were considered to be "return" risks. 

Fitting a least squares line to the data in Exhibit  l I  we obtain the 
following equation : 

Y = .286 - .110 X 

where Y represents the ratio of the net deviations to earned standard pre- 
mium and X is the multiplier which converts net deviations to returns only. 

This relationship may be used to convert  a net reserve to a reserve for 
returns only as illustrated in the following example:  

Earned standard premium for all lines 
and all policy years for which reserves 
are held = $100,000,000 
Net retro reserves = $ 7 ,000,000 
Deviations paid to date = $ 3,500,000 

Then Y = .105 and X = 1.645 

The net retro reserve would be $7,000,000 and the amount  required to 
convert  to a returns only reserve would be $4,515,000.  

ANNUAL STATEMENT TREATMENT OF THE ADDITIONAL RETRO RESERVE 

The additional retro reserve or the reserve correction amount  can be 
added to Page 3 of the Annual  Statement of any state requiring a "returns 
only" reserve as a write-in item. It  is preferable to keep the Page 6 un- 
earned premium reserve at its proper net amount  so that underwriting 
results will not be distorted. 

SOME CONCLUDING OBSERVATIONS 

The methods described here used total losses on retrospectively rated 
policies. To  prevent large losses, which will enter adjustment calculations 
only at reduced values, from distorting the experience, the system could 
be modified to remove losses above a certain size. This refinement is of 
more value in liability lines. 

Premiums and losses could be restricted to states and limits which are 
retrospectively rated rather than being policy totals. Since accounting 
data were used in the calculations described here, refinements could not be 
introduced easily. 

More  important,  perhaps, than refining data is the comparison,  for 
reasonableness, of reserve indications to reserves of past years at a similar 
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age. This comparison requires knowledge of the company's current under- 
writing results. 

Any formula reserving method requires a constant effort to keep 
factors updated. The formula should not be permitted to operate for long 
periods of time without frequent critical reviews and, o[ course, a better 
formula or method should always be sought. 

It should be borne in mind by readers that the formulas shown in this 
paper are not appropriate for use by any company other than the one 
supplying the data underlying them. Caution should be exercised in using 
the methods exactly as described here; individual company conditions may 
dictate modifications to the methods. 
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SOME OBSERVATIONS CONCERNING FIRE AND CASUALTY 
INSURANCE COMPANY FINANCIAL STATEMENTS 

PAUl.  OTTESON 

INTRODUCTION 

Page I of the annual statement contains a sworn statement signed by 
the company president, secretary and treasurer, respectively; part of this 
statement reads as follows: 

" . . . .  and that this annual statement, together with related exhibits, 
schedules and explanations therein contained, annexed or referred to 
are a /ull and true statement of all the assets and liabilities and the 
condition of affairs of the said insurer as of the thirty-first day of 
December last, and of its income and deductions therefrom for the 
year ended on that date, according to the best of their information, 
knowledge and belief, respectively." (Italics added.) 

This paper considers and evaluates specified phases of the question as 
to how well financial statements prepared under present prescribed rules 
and company practices meet the Jull and true objective; phases considered 
are: 

I. 
lI. 

IlI. 
IV. 
V. 

Consolidated statements 
Valuation of investment securities 
Inct, rred losses 
Schedule P 
Unearned premiums and prepaid expenses 

Suggestions designed to improve present practices and procedures are 
proposed. 

Two basic unique industry characteristics pertinent to this problem 
are: ( I )  the element of risk inherent in the fire and casualty insurance 
business is high because the determination of expected costs and price 
is based upon predictions of future events both as to frequency and 
severity; and (2) present and future solvency of the insurance carrier is 
of paramount importance because it is essential to the fulfillment of the 
insurance obligation. Consideration of these characteristics prescribes a 
conservative tone to the financial statements; this means that on ques- 
tionable items the bias should oppose any tendency to overstate net in- 
come or surplus. 
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It is recognized that absolute accuracy cannot be obtained from cur- 
rent financial statements in which assets and liabilities are still in an in 
use or non l iquidated status and when accuracy in valuation cannot be 
determined in an absolute sense. This situation prevails in all industries 
to a greater or lesser extent. In most industries the problem of evaluating 
in use or non l iquidated elements involves assets; in the insurance in- 
dustry the major problem concerns valuation of liabilities, particularly 
unpaid losses. 

insurance company financial statements are prepared according to 
a prescribed form and are a statutory requirement. These conditions imply 
uniformity in the portrayal of financial conditions and operating results. 
The uniform results can be accomplished only as companies understand 
and follow well defined accounting rules and a common philosophy con- 
cerning financial statement objectives. The rules and philosophy must be 
sound in principle and support the [ull and true objective. 

I. CONSOLIDATED STATEMENTS 

A balance sheet consolidating all insurance operations including life 
insurance should be filed by all companies whenever ownership or financial 
control of or by another insurance company is involved. 

The consolidated balance sheet is the only method available to reflect 
properly the financial situation of a group of insurance companies when 
ownership or financial control by one company over another is involved. 
It is the only means by which total capital can be compared with and re- 
lated to the magnitude of the total insurance operation, In cases where 
the ownership or financial control involves only fire and casualty com- 
panies a consolidated income statement should be required; interest on 
life insurance policy reserves presents complications in consolidating life 
insurance with fire and casualty insurance income statements. 

Generally speaking, consolidated statements are not required by in- 
surance departments. Solvency appears on the surface at least to be a 
certainty and therefore there is no great concern in the case of large and 
financially powerful fleets and groups. A consolidated statement from com- 
panies in a less favorable position however could point up financial prob- 
lems long before they show up in the present individual company state- 
ments. 

Best's Insurance Guide (small book) shows the financial figures on 
a non-consolidated basis. Best's Insurance Reports (large book) shows the 
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financial figures on both an individual company and consolidated (fire and 
casualty company only) basis. 

Situations in which a number of mutual insurance companies operate 
under the same management are quite common; here the problem of es- 
tablishing group or composite financial statements is different than when 
inter-company ownership is involved. Total surplus for these groups of 
mutual companies is the aggregate total surplus for all companies com- 
bined; in the case of one company owning another company the total 
surplus of the two companies combined actually is the surplus only oJ the 
company that owns the other company. This situation is not well under- 
stood even by many people in the insurance business. 

The problem now assumes a new dimension because of fire and 
casualty companies organizing life companies. Funds invested by the 
owning company in the life subsidiary appear to build up the subsidiary 
company surplus, or safety margin, while at the same time these same 
funds appear to serve as surplus or safety margin for the owning com- 
pany. This could lead to an over-extension of the insurance operation 
(fire, casualty and life combined) in relation to the true consolidated sur- 
plus position. 

Most stock fire and casualty company Federal tax returns are now on 
a consolidated basis. Life insurance companies are taxed under a dif- 
ferent law so consolidation with fire and casualty companies for Federal 
tax purposes is not permissible. 

11. V A L U A T I O N  OF I N V E S T M E N T  S E C U R I T I E S  

A. Stocks 

Market value is the only proper basis for the valuation of stocks; cost 
is immaterial in determining current worth and should receive no con- 
sideration in financial statement valuation. 

Market value will differ from cost and in recent years has generally 
been substantially higher. The use of market valuation has created a 
problem in that unrealized gain resulting from increase in market valuation 
has gone directly to surplus without going through the Federal tax wringer. 
General accounting practice usually considers income to be earned only 
when it is realized and thus subject to Federal tax; this unrealized form 
of increment to surplus is unusual although it is both logical and reason- 
able. 

A practical solution to this problem is to establish a reserve equal to 
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25 percent of the amount by which the market value exceeds the cost value o1~ 
the stocks. There is reasonable but not complete justification for reducing 
the anaount of this reserve by the computed tax on a loss carry Jorward 
from previous years. This loss carry forward must first be applied against 
future income subject to tax at ordinary rates. On the other hand the loss 
carry forward will reduce overall future Federal taxes and the offset can 
be justified on this basis only. 

When market value is less than cost a negative reserve is not proper. 
Under ordinary circumstances these capital losses when realized can be 
offset only against capital gains. 

Only eight out of the 105 companies listed in the 1965 Best's Re- 
production of Financial Schedules set up this reserve for Federal tax on 
unrealized gains. 

Companies with Liability Account for Federal 
Tax on Unrealized Capital Ga in - -1964  Annual Statement 

Amount of Liabilily 
in $000's 

American Motorists Insurance Company 683 
American Mutual Liability Insurance Company 2,100 
Employers Mutual Casualty 500 
Employers Mutual Insurance Companies, Wisconsin 7,655 
Farmers Insurance Exchange 6,265 
Liberty Mutual Insurance Companies 12,542 
Shelby Mutual Insurance Co. of Shelby, Ohio 700 
Truck Insurance Exchange 1,767 

These companies are predominately mutual and reciprocal. Some com- 
panies likely did not establish the reserve because of loss carry forwards. 

B. Bonds 

Bonds of a specified grade or better are valued on an amortized rather 
than on a market basis. At present the amortized valuation often exceeds 
the market valuation by a substantial margin. 

A statement valuation in excess of market value is difficult to defend 
under an accounting system which emphasizes convertibility to cash as 
the basis for asset valuation. An abrupt change in valuation basis would cause 
a surplus movement hardship for many companies; therefore if any change in 
valuation basis is made it should be done in steps so that the effect on sur- 
plus can be spread over a number of years. 
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I l l .  I N C U R R E D  L O S S E S  

.4. General 

The validity of the present accounting system, often referred to as the 
annual statement method is related in large part to the accuracy of unpaid 
and incurred loss information contained in the financial statements. 

Determination of accuracy of incurred loss figures involves a study of 
facts rather than of accounting theory or principles. Incurred losses 
charged against operations in the official company statements represent 
losses paid plus unpaid losses at the end and minus unpaid losses at the 
beginning of the period; this formula for incurred loss determination is 
called the calemlar year basis. The developed accident year basis on the 
other hand values losses according to the year in which they happen or 
occur; valuations and revaluations are then made far into the future until 
certainty in valuation is approached and finally reached. 

A statistical study is used to serve as a basis for measuring the de- 
gree of accuracy actually present in recent and current calendar year in- 
curred loss figures for a large number of companies. 

The lines ot~ business included in this study are workmen's compensa- 
tion and auto bodily injury; these are considered most difficult from the 
standpoint of estimating unpaid losses accurately. The companies selected 
are those included in Best's Reproduction of Principal Schedules from 
Fire and Casualty Convention blanks and whose calendar year losses in- 
curred for the line involved amount to over $2 million. Additional com- 
parable companies whose annual statements were available are also in- 
cluded. 

In setting up this study one problem was encountered immediately. 
Many companies had to be excluded because their annual statement page 
8 was set up on an individual company basis and Schedule P was set up 
on a group basis. It was thus not possible to make a comparison be- 
tween the calendar year incurred losses shown on page 8 and the de- 
veloped accident year losses shown in Schedule P, part 5. The annual 
statement should require the information contained in Schedule P, part  
5 to be completely homogeneous with the page 8 loss information. 

Comparison of calendar year losses against developed accident year 
losses is an effective way to view the degree of accuracy contained in the 
financial statement incurred loss figures. If the unpaid losses are strictly 
accurate there will be no difference between the calendar year basis losses 
incurred and the developed accident year losses. If the degree of in- 
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adequacy or redundancy is consistent these two figures should also closely 
approximate each other and reasonably accurate calendar year basis in- 
curred losses will result. If the degree of redundancy or inadequacy 
changes, there can be wide differences between the developed accident 
year and the calendar year losses; underwriting results then can be highly 
distorted. 

The statistical information used in this study includes 71 companies 
with over $1 billion in annual auto bodily injury losses and 38 companies 
with $600 million in annual workmen's compensation losses. This sample 
should be sufficiently large and representative to portray industry aggregate 
results with reasonable accuracy. 

1962 was selected as the year for which to compare losses computed 
on these two bases. An earlier year would permit a longer loss develop- 
ment period but the information would be less current. 

The estimated final valuation is computed by multiplying the 1964 val- 
uation of these 1962 accident year losses by a factor representing for each 

1960 losses valued December 31, 1964. 
company the following fraction: 

1960 losses valued December 31, 1962. 
This assumes that the 1960 accident year valuation as of December 31, 
1964, is a reasonably accurate approximation of the ultimate valuation and 
also that the development factors from the end of the second year to the 
end of the fourth year will be the same for accident year 1962 as for 
accident year 1960. The distortion of results attributable to the in- 
accuracies of these assumptions is believed to be limited. 

The exhibits are listed in detail by individual company; this will permit 
study of the variations by individual company and consolidation of the 
data into other selected classification categories. 

B. Auto Bodi@ Injury Recapitulation 

Concerning the auto bodily injury (Exhibit A) recapitulation, tile 
amount of losses incurred charged against 1962 operations was too low 
by (column d - column a = $49,421,000) or 4.5 percent in spite of the 
fact that the 1962 statement established some redundancy for 1962 acci- 
dent year losses. The redundancy in total unpaid losses on December 31, 
196l released in 1962 thus was greater than the redundancy established 
for accident year 1962 in the 1962 statements. 

One significant result of this shrinkage in redundancy was to delay 
the impact of the deterioration of the automobile underwriting situation 
upon the official financial statements of insurance companies. 
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According to the estimated ultimate valuation of 1962 losses, it ap- 
pears that the aggregate 1962 accident year losses were valued very precisely 
on December 31, 1962 (colt, ran b - Column d = $11,030,000).  The 1962 
valuation of these losses was I percent less than the vakmtion of these 
losses as of December, 1964 and 1 percent more than the estimated final 
valuation. 

The small difference between 1964 calendar year and accident year 
totals means that the aggregate unpaid loss provisions December 3 I, 1963 
were much more precise than on December 31, 1961. During 1964 the 
loss development for all companies in aggregate was practically nil. The 
1964 development indicates a small redundancy in 1963 unpaid losses 
for stock companies and a small inadequacy for mutuals and reciprocals. 

Considering the high degree o1~ difficulty in the valuation of auto 
bodily injury unpaid losses, the aggregate industry results appear sur- 
prisingly accurate. Many individual companies produced calendar year 
basis incurred losses which were unusually close to the developed accident 
year figures. Results for some of the companies were far from precise and 
the closeness of the aggregate figures does represent some offsetting of 
redundancies against inadequacies. 

C. Workmen's Compensation Recapittdation 

The recapitulation (Exhibit B) indicates that for the years involved 
in the study the degree of accuracy in the aggregate calendar year incurred 
losses was surprisingly high; differences between accident year and calendar 
year results are much smaller than for auto bodily injury coverage. 

Accuracy in calendar year incurred losses assumes special importance 
in workmen's compensation. Calendar year incurred loss experience is 
used directly in ratemaking through the rate level adjustment factor. The 
Insurance Expense Exhibit provides this loss experience data by state. 
The official source of all calendar year loss experience elements, however, 
is the line of business breakdowns in the annual statement; these then are 
tied directly to the official company statement totals for all coverages com- 
bined. 

D. Accuracy lrnprovement 

Effective techniques, adequate time, and meaningful accuracy tests are 
three important ingredients in the establishment of accurate unpaid and 
incurred loss information. This study will consider only time and tests. 

Additional time is one form of remedy. One company of medium size, 
for example, has a rule that no loss experience is ever released without at 
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least one month development. In a very large operation where "averaging" 
has more opportunity to work this rule may not be necessary; in a small 
or medium size operation it definitely improves loss experience accuracy. 
The rule materially reduces the incurred but not reported problem and it 
permits claims examiners to have some knowledge at least of the severity 
potential involved in recent claims. 

It is possible for the above mentioned company to meet the March 1 
annual statement filing date after a loss development of one month. A 
later filing date may encourage additional companies to improve the accu- 
racy of their unpaid losses through using a development period of one 
month or longer. 

The present annual statement blank affords opportunity of measuring 
accuracy in unpaid losses to persons very familiar with the blank and who 
are willing to study and analyze page 8, Schedule O, and parts 1, 2, and 
5 of Schedule P. Most company presidents however would have little 
awareness as to how closely their auto bodily injury losses incurred figures 
in column 9, page 8 compared with the valuation of losses for the corre- 
sponding accident year as developed and reported in part 5 of their Sched- 
ule P. This comparison could prove to be of management significance in 
evaluating operating results. 

An exhibit testing the relationship between calendar year basis and 
developed accident year basis losses incurred would highlight the degree 
of accuracy of the losses incurred figures used in the official income state- 
ment. 

Exhibit C illustrates an effective test of unpaid loss provisions which 
is useful in high claim frequency lines such as at, to property damage and 
accident and health. Information in this exhibit reveals: 

1. A repetitive relationship between paid and unpaid losses by indi- 
vidual company; and 

2. Wide differences among companies in the timing of loss settlements. 

An exhibit of this type will bring a discrepancy to light much earlier than 
the present Schedule O setup. 

E. General Recapiltdaiion 

Problems in lines other than auto liability and workmen's compensa- 
tion are not considered in this study. The problem in general liability 
would be comparable with auto bodily injury but on a smaller volume. 
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On the remaining lines the loss valuation problems are considered to be 
less difficult. 

The calendar year basis of incurred loss determination is advantageous 
when year-to-year accumulation of results is practical and important. 
Errors in one accounting period are automatically corrected by offsetting 
errors in future periods. This correction process serves well in establishing 
income subject to Federal income tax or in evaluating results that are 
cumulative for a long period of time. 

The Exhibit A results emphasize the need for the accident year basis 
with a development period for auto bodily injury when the timing of loss 
costs is important, as in ratemaking. These results also suggest the use- 
fulness of individual company reviews of their own financial results at later 
dates using developed accident year losses for bodily injury and possibly 
other lines in place of the page 8 calendar year basis incurred losses. 

Objective standards of permissible error in unpaid or incurred losses 
would be difficult to promulgate; variation in amounts and percentages 
would both have to be considered because of vast differences in size of 
operations. State regulatory authorities and the Internal Revenue Service 
have a vital interest in the accuracy of unpaid and incurred losses; these 
organizations have authority to take appropriate action in particular situ- 
ations. 

IV. S C H E D U L E  P 

Schedule P contains four separate and distinct types of provisions 

1. Statutory reserve requirements; 
2. Voluntary reserve provision; 
3. Claim expense analysis; 
4. Incurred loss development. 

Any anaount shown under the Schedule P statutory or voluntary provision 
is called a reserve; this is the only place in the balance sheet where the 
term "reserve" is used. 

The statutory reserve requirement and the voluntary reserve provision 
are not set out separately in the balance sheet; this lack of separation is 
unfortunate because the significance and meaning of each type of reserve 
is entirely different. It is necessary to check the computation of this re- 
serve in Part 1 and Part 2 of Schedule P in order to determine whether 
the balance sheet liability is a voluntary reserve or a statutory requirement. 

The Schedule P statutory requirement does not affect a large propor- 
tion of companies. A study has been made of the 71 companies included 
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in Exhibit A and of the 38 companies included in Exhibit B to get some 
perspective as to the applicability of this requirement. The results of this 
study are contained in Exhibit D which indicates that only 10 of the 71 
Exhibit A companies were required to set up statutory reserves for lia- 
bility insurance. The statutory requirements for these companies were 
necessitated by the relatively low loss ratios on general liability as indi- 
cated in Section A, Exhibit D. I1~ these companies had written a larger 
proportion of automobile insurance, their statutory Schedule P require- 
merits would have been decreased or eliminated. 

The combination of auto liability and general liability experience for 
the purpose of computing Schedule P requirements is subject to question. 
There often is a difference in the loss experience pattern between these 
two lines of business; the statutory reserve will then depend upon the 
proportion of these two lines of business written. 

Only three of the 38 Exhibit B companies were required to set up 
statutory reserves on workmen's compensation. The applicability and 
significance of the Schedule P statutory requirements for workmen's com- 
pensation thus is very limited at the present time. 

Consideration should be given to the second period definition for 
which the statutory requirement is applicable. At the present time each 
of the three current years is treated separately and distinctly and each is 
treated in a similar manner. The degree of certainty in loss valuation for 
the earliest policy year certainly is far greater than the degree of certainty 
in the loss valuation for the latest policy year in the period. The statutory 
reserve requirement could give greater emphasis to this latest policy year. 
Such a change would serve another useful purpose; it would partly obviate 
the existing situation whereby the release of Schedule P reserves to surplus 
at the end of the third year can cause distortions to surplus movement of 
considerable significance and can even turn a surplus loss into a surplus 
gain. This distortion in surplus movement resulting from the release of 
Schedule P reserves is a problem to be recognized; for one of the com- 
panies in Section A, Exhibit D this release of reserves changed a 1964 
surplus loss of $1,536,000 into a surplus gain of $1,361,000. 

A second solution to the two types of problems mentioned above would 
be to reduce the number of policy years in the second period from three 
to two. The purpose of this change is to apply the statutory reserve prin- 
ciple to the area where the unpaid loss provisions are least certain. 

Much has been said and written about accident year versus policy 
year and about the proper basis of establishing the loss ratio levels at which 
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the statutory reserves begin to apply; this study will not attempt to probe 
these phases o[ the problem. 

The voluntary reserves in Schedule P indicated in Section C, Exhibit 
D amount to more money and involve more companies than do the statu- 
tory reserve requirements. A balance sheet mechanism which provides an 
arrangement for voluntary reserves in the liability section should be ques- 
tioned; a voluntary reserve is not a liability. On the other hand, if pro- 
visions for unpaid losses in excess ot~ the estimated ultimate settlement 
value are necessary or advisable it is better that they be set up as voluntary 
loss reserves in Schedule P than as excessive redundancies in the unpaid 
loss provision. The voluntary anaounts in Schedule P will not affect in- 
come subject to Federal tax and also will not affect statutory gain or loss; 
they should not serve as a surplus movement stabilization fund. If the risk 
of unforeseen circumstances merits a special reserving procedure, such 
procedure should be mandatory rather than voluntary so that all com- 
panies would be involved on a uniform basis. 

Both the statutory and voluntary reserves should be reported "below 
the line" rather than in the liability section of the balance sheet. These 
reserves should be reported separately so that the regulatory authorities 
would know whether the incurred loss totals produced by regular unpaid 
loss provisions were lower than the statutory reserve attachment points; 
from there on they could analyze each company situation on its own 
merits. 

Parts 3 and 4 of Schedule P concern the allocation of unallocated claims 
expense to policy year. Unallocated claims expense is not subject to positive, 
objective definition. Further, the definition of the proportion ot~ total un- 
allocated claims expense already paid on unpaid claims is even less posi- 
tive and objective. Schedule P definitely would be improved if all claims 
expense were completely eliminated from consideration; Parts 3 and 4 
then could be eliminated. 

Part 5 of Schedule P does not affect directly the financial statements 
themselves but it is one of the most valuable exhibits in the annual state- 
ment. 

The liability suits section of Schedule P serves no useful purpose and 
therefore should be eliminated. 

V, U N E A R N E D  P R E M I U M S  AND P R E P A I D  E X P E N S E S  

A unique feature in the fire and casualty insurance company account- 
ing method is the concept of unearned premit, ms and the establishment 
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of earned premiums (premiums written plus the unearned premiums at 
the beginning and minus the unearned premiums at the end of the pe- 
riod) as gross underwriting income. 

The unearned premium liability is quite generally referred to as the 
unearned premium reserve but it is of interest to note that both in the 
langauge ot~ the annual statement blank and in Section 832 (b) (4) of the 
Internal Revenue Code the use of the term "reserve" is studiously avoided. 
The implication of the language is that unearned premiums are a lia- 
bility rather than a reserve. This is in contrast to the language used in 
the life insurance annual statement blank where the policy reserve is called 
"aggregate reserve for life policies and contracts." 

The Canadian annual statement blank also uses the term "unearned 
premiums" and omits the term "reserve" but in determining the amount 
of balance sheet liability the unearned premium is "carried out" at 80% 
of the total computed value. Although the unearned premiums are carried 
out at 80% in the balance sheet the full 100% figure is used in determin- 
ing earned premiums for computing loss ratios by province. Also, the full 
100% unearned premium is used to establish income subject to the 
Canadian Federal income tax. 

Arguments frequently are advanced that the unearned premiums in 
the financial statements should be set up at less than the full 100% value. 
Certain expenses, particularly agents commissions, are paid when the 
premium is written rather than when it is earned. The portion of this 
expense attributable to the unearned portion of the premium is known as 
prepaid expenses which then is frequently referred to as equity in the 
unearned premium reserve. 

In annual reports to stockholders insurance company management 
frequently takes the equity in unearned premiums into account and makes 
interpretative adjustments to earnings figures produced by the basic ac- 
counting system. Interpretative adjustments of statement figures are nec- 
essary in making an intelligent evaluation of both the worth and of the 
operating results of an organization. 

Investment houses and statistical firms analyzing company results are 
constantly appraising the type of expenditures made today which will in- 
crease the earnings tomorrow. An example of this is a sentence taken 
from the Walston & Co. Market Letter of September 20, 1965, which 
reads as follows: "The Mead Johnson Research Staff has been more than 
tripled since 1954; in 1965 research expenditures are up to $5.75 million 
or around $1 per share." The implication of this statement is that this 
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research expenditure is an investment in future enterprise rather than a 
cost properly and entirely chargeable against ~1965 operations. 

Insurance statistical services such as Best & Co. use a regular formula 
in computing equity in unearned premiums. Also, in computing operating 
ratios, expenses other than claims are related to premiums written in 
preference to premiums earned. 

The interpretative adjustments of figures by Best & Co. and by com- 
pany managements in stockholders reports do serve a useful purpose in 
considering and emphasizing elements which are of importance in the 
longer range analysis and wduation problems. This subjective form of 
financial analysis has been considered as supplement to rather than ,'e- 
vision of the official financial statements. 

The full amount of the unearned prcmiums represents a liability; the 
question then is whether the prepaid expenses can properly be capitalized 
as an asset or as a deduction from the full unearned premium liability. 

An argument favoring this capitalization is that these expenses are 
analyagous to costs contained in goods in process in a manufacturing com- 
pany; these costs are an integral part of the value determining selling price 
and reimbursement will be accomplished when the inventory is liquidated. 
These costs are then included in establishing inventory valuation. 

The opposing argument places emphasis on the liquidation value con- 
cept which underlies the accounting method for financial institutions, in- 
cluding insurance companies. In the event of a straight liquidation, without 
sale or reinsurance, expenses paid to company employees including com- 
missions or other remuneration paid by a direct writing company to its 
salesmen would have no reimbursement value. The asset value of potential 
reimbursement from agents would be dubious; the agent has earned his 
remuneration and recovering vast sums would prove very difficult. 

A more plausible potential reimbursement of prepaid expenses would 
be through reinsurance commissions if the unearned prcmiums were re- 
insured rather than liquidated. Nearly all insurance unearned premiums 
have some commission value; cases where loss experience is so bad that 
the commission value is zero exist but are exceptional. However, com- 
mission valuation rules with general applicability are difficult to establish; 
expected losses and loss expense vary by line and by company and change 
from year to year. Also, ability to negotiate reinsurance at a given 
commission rate could never be considered as reasonably certain for all 
companies. 
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A valuation study concerning 30 companies in which there is a general 
interest in the stock was published by The First Boston Corporation in 
1965. In this study "estimated liquidating value" is defined as follows: 
"This consists of the sum of policyholders' surplus (adjusted to reflect 
market values of all securities owned),  unauthorized reinsurance, esti- 
mated equity in the unearned premium reserve, and any excess of statutory 
loss reserves over case basis reserves. In computing the equity in the 
unearned premium reserve, ratios of 40% for fire insurance business and 
35% for casualty insurance business are used in most cases. No allow- 
ance is made for contingent Federal income taxes which might be in- 
curred on realization of such equity. The estimated liquidating value bears 
no necessary relationship to the amount which might be realized in actual 
liquidation." 

The report then compares the estimated liquidating value per share 
with the market value per share. The market value of these stocks at a 
later date was added to the information contained in the First Boston re- 
port; Exhibit E reproduces this information. 

Market value represents liquidation value through sale," when this 
value exceeds the statement value the excess represents going concern 
value, meaning that the business is worth more than the value of its net 
assets. When market value is less than statement value the implication 
must be either that the going concern value is negative or that the state- 
ment values produced by the accounting method are excessive. 

The value comparisons in Exhibit E should sound a note of caution 
to the general idea of introducing equity in unearned premiums into the 
official company balance sheets; the formulas commonly in use would 
tend to portray an exaggerated rather than a conservative view of financial 
capacity. In a high risk industry where solvency is a paramount considera- 
tion this would be unfortunate. 



EXHIBIT A 

SELECTED FIRE AND CASUALTY INSURANCE COMPANJES 
AUTO BODILY INJURY LOSSES 

(In $000’s) 

Source: Calendar Year Basis-Annual Statement, Page 8, Column 9 
Accident Year Basis-Annual Statement, Schedule P, Part 5A 

(a) (b) (cl Cd) 
1962 LOSSES 

(e) (0 
1964 LOSSES 

COhlPANY 

Aetna Casualty and Surety Company 60,835 
Aetna Insurance Company 13.627 
Agricultural Insurance Company 2,87 I 
Allstate Insurance Company 136.003 
American Employers’ Insurance Company 4,394 
American Family Mutual Insurance Co. 7,846 

American General Insurance Company 1,778 
American Motorists Insurance Company 9,820 
American Mutual Liability Insurance Co. 7,927 
American Re-Insurance Company 4,254 
American States Insurance Company 4,500 
Auto Owners Insurance Company 5,069 

Bituminous Casualty Corporation 2,Ol I 
Boston Insurance Company 3,303 
Buckeye Union Casualty Company 6,374 

California State Automobile Association 12.542 
Continenlal Casualty Company 22,148 
Cosmopolitan Mutual Insurance Company 2,797 

Detroit Auto. Inter-lns. Exchange 12,082 

Employers’ Casualty Company 3.079 
Employers’ Mutual Casualty Company 6,124 
Employers’ Mutual Liab. Ins. Co. of Wis. 9,097 
Employers Reinsurance Corporation 4,267 

Farmers Insurance Exchanee 
Federal Insurance Company 

37,991 
4,982 

Federated Mutual Jmpl. & Hdwe. Ins. Co. 2,587 

CALENDAR 
YEAR 

ACCIDENT YEAR - VALUED 

1962 1964 

65.250 64.247 
16;601 14;978 

3,127 3,178 
147,988 142,764 

8.397 7.349 
7;989 8;653 

1,826 1,835 
11,037 10,526 
7,028 8,835 
5.902 6,144 
4,779 4,240 
4,865 5,445 

2,244 2,310 
3,053 3,765 
5,867 6,648 

12,091 11,652 
23,152 20, I 19 

1,769 4,392 

12,284 11,359 

3,042 3,042 
6,335 6,792 
9.100 8,755 
4.927 5,980 

35,560 37,947 
6,204 6,088 
2,969 2,836 

EST. FINAL 

6 1,484 
14,349 

3,083 
138,624 

7,018 
8,575 

1,747 
9,484 
8,119 
6.162 
4.215 
5,385 

2,164 
3,682 
6,455 

11,361 
19,636 
4,502 

11,779 

3,002 
6,595 
8,519 
5,053 

38,023 
5,954 
2,765 

CALENDAR 
YEAR 

ACCIDENT 
YEAR 

VALUED 1964 

77,857 
23,627 

3,601 
159,105 

10.088 
IO;269 

2,796 
13,125 
II.734 

7,498 
4,598 
6,285 

2,083 
4,770 
6,448 

12,098 14,146 
14,476 16.602 
61587 

15,755 

3,386 
6,682 
9,791 
5,329 

42,520 
8,624 
4.002 

80,702 
24,753 7 

3,447 2 
169,380 ; 

11,290 ” 
10,081 $ 

2,757 Zj 
13,911 s 
11,050 ir; 

7,242 5 
5,099 3: 
5,279 ti 

2,295 
4,353 
5,683 

3,433 

14,98 I 

3,343 
6.596 

10;437 
5,425 

z 
41,958 \o 

8,271 
4,138 



COMPANY 

EXHIBIT A (Cont.) 

SELECTED FIRE AND CASUALTY INSURANCE COMPANIES 
AUTO BODILY INJURY LOSSES-Continued 

(Ill $000’s) 
Source: Calendar Year Basis-Annual Statement, Page 8, Column 9 

Accident Year Basis -Annual Statement, Schedule P, Part SA 
(a) (b) (cl (d) 

1962LOSSES 

General Fire and Casualty Company 
General Insurance Company of America 
General Reinsurance Corporation 
Government Employees Insurance Company 
Hanover Insurance Company 
Harleysville Mutual Casualty Company 
Hartford Accident and Indemnity Company 
Insurance Company of North America 
Interinsurance Exchange of the Automobile 

Club of Southern California 
Keystone Insurance Company 
Liberty Mutual Companies 
Lumbermen’s Mutual Casualty Company 
Manhattan Fire and Marine Insurance Co. 
Maryland Casualty Company 
Merchants Mutual Insurance Company 
Michigan Mutual Liability Company 
National Grange Mutual Insurance Company 
National Union Fire Insurance Company 
Nationwide Mutual Insurance Company 
New Hampshire Insurance Company 
North American Reinsurance Corporation 
Northwestern Mutual Insurance Company 
Ohio CasuaIty Insurance Company 
Pacific Indemnity Company 
Pennsylvania Mfg. Assn. Insurance Co. 
Phoenix Insurance Company 
Public Service Mutual Insurance Company 

CALENDAR 
YEAR 

1,520 1,871 1,820 1,747 3,326 2,921 
8,241 9,547 8,945 8,489 6,846 7,815 
6,128 6,556 7,419 7,263 7,678 8,021 

24,623 24,409 23,817 23,888 34,176 34,393 
9,523 10,583 10,022 9,581 11,019 11,752 
4,926 4,721 5,789 5,673 7,267 6,435 

63,336 68,884 66,729 64,460 76,413 79,905 
30,287 31,004 30,701 30,026 37,556 39,404 

13,830 15,490 
4,838 4,396 

42,774 51,431 
22,279 25,209 

1,651 2,413 
20,270 20,351 
10,435 
7;462 

10,412 
7,420 

6,992 7,085 
4,643 3,660 

58.537 
4;947 

59,324 
5,159 

2,821 3,574 
5,900 5,764 

13,881 13,421 
5,746 5,512 
1,859 1,965 
4.864 
1;838 

6,241 
2,670 

16,706 16,355 19,495 19,293 
5,416 5,167 5,638 4,690 

45,072 44,53 1 50,467 55,532 
25,871 24,396 27,790 28,158 

2,824 2,770 2,295 
20,278 

2,847 
20,177 20,391 20,463 

10,541 10,383 11,000 11,485 
7,232 7,124 8,592 8,795 
8,208 8,027 10,117 9,301 
4,402 4,728 6,486 5,858 

64,271 66,649 80,682 75,947 
5,057 4,819 5,054 4,998 
3,246 2,905 3,110 3,530 
6,561 6,502 6,810 6,361 

13,285 13,219 12,885 13,088 
6,305 6,261 6,670 6,058 
2,289 2,408 2,818 
6,010 5,884 

2,355 
9,796 9,812 

3,269 3,155 4,432 4,038 

ACCIDENTYEAR - VALUED 

1962 1964 EST. FINAL 

(e) (0 
1964 LOSSES 

CALENDAR 
YEAR 

ACCIDENT 
YEAR 

VALUED 1964 



S E L E C T E D  F I R E  AN D  C A S U A L T Y  I N S U R A N C E  C O M P A N I E S  
A U T O  B O D I L Y  I N J U R Y  L O S S E S - - C o n t i n u e d  

( In  $000 's)  

Source: Calendar Year Basis--Annual Statement, Page 8, Column 9 
Accident Year Basis--Annual  Statement, Schedule P, Part 5A 

(a) (b) (c) (d) 

COMPANY 

Safeco Insurance Company of America 
St. Paul Fire & Marine Insurance Co. 
Security Mutual Casualty Company 
Sentry Insurance Companies 
Shelby Mutual Insurance Company 
Southern Farm Bureau Casualty Company 
State Auto. Mutual Instlrance Company 
State Farm Mutual Auto. Insurance Co. 
Swiss Reinsurance Company - -  U.S. Branch 
Trinity Universal Insurance Company 
Truck Insurance Exchange 
United Pacific Insurance Company 
United Services Auto Association 
U.S. Fidelity and Guaranty Company 
Utica Mutual Insurance Company 
Western Casualty and Surety Company 
Wolverine Insurance Company 

Zurich Insurance Company - -  U.S. Branch 

Mutual Companies 
Reci0rocal Companies 
Stock Companies 
All Companies 

1962 LossEs 

EXHIBIT A (Cont.) 

* Does not include uninsured motorist losses for policy year 1963. accident year 1964. 
losses are included in column (e). 

(e) (f) 
1964 LOSSES 

ACCIDENT YEAR - -  VALUED ACCIDENT 
CALENDAR CALENDAR YEAR 

YEAR 1962 1964 EST. FINAL YEAR VALUED 1964 

13,519 14,981 13.130 12,434 15,713 17,838 
16,941 18,494 17.986 17,374 18,918 19,985 

. 10,057 7,361 10.527 10.843 12,254 8.374 -7 
21,933 21,466 22,286 221152 20,342 20,678 > 

5,820 5,838 5,520 5,510 6,390 6,333 7 • O 

4,340 4,948 4,954 4.924 6,454 6.277 > • r" 
8,882 8,537 8,926 9,024 11,389 10.812 

102,301 112,715 1 1 2 , 7 1 5  1 1 2 . 7 1 5  1 6 5 , 4 7 1  1631283* 
3,448 4,368 3,973 3,556 3,802 4,315 '~ 
2,851 2,607 3,110 3,088 4,135 3,462 
7,264 7,024 8,016 8,096 7,153 7,041 Z. 
2,486 2,544 2,819 2,746 3,026 2,836 
8,968 10,208 11,376 11,183 16,970 14,611 

40.195 39,007 4 I, 194 40,988 46,338 42,131 
8,819 10,707 11,735 10,949 11,254 12,220 
6,475 5,923 7,108 7,030 9,006 8,336 
3,049 2,504 2,909 2,836 3,133 2,513 

10,249 10,817 11,813 11,707 14,362 12.692 
RECAPITULATION 
360,402 380,715 3 9 4 , 2 3 1  3 9 2 , 0 9 3  489,607 478.766 
92,677 92,657 97,056 96,797 1 1 3 , 9 9 1  112,030 

598,977 639,135 630,774 612,587 724,455 742,848 
1,052,056 1,112,507 1,122,061 1,101,477 1,328,053 1,333,644 

Full calendar year uninsured motorist 



EXHIBIT B 

SELECTED FIRE AND CASUALTY WSURANCE COMPANIES 
WORKMEN’S COMPENSATION LOSSES 

(In $000’s) 

Source: Calendar Year Basis-Annual Statement, Page 8, Column 9 
Accident Year Basis-Annual Statement, Schedule P, Part 5A 

(a) (b) (cl 
1962 Losses 

Cd) (e) (f) 
1964 LOSSES 

COMPANY 
CALENDAR 

YEAR 1964 EST. FINAL YEAR VALUED 1964 

Aetna Casualty and Surety Company 
Aetna Insurance Company 
American Employers’ Insurance Company 
American Motorists Insurance Company 
American Mutual Liability Insurance Co. 
Argonaut Insurance Company 
Auto Owners Insurance Company 

5 1,429 
5,734 
5,797 
8,194 

51,756 
5,673 
6,241 
8,43 I 

3 1,528 
17,137 
2,373 

54,694 53,357 
6,277 5,855 
7,370 6,394 
8,334 8,439 

31,103 34,382 
17,075 16,999 
2,223 1,935 

34,832 
17,288 

1,832 

55,908 
8,l I I 
7,987 

1 1,03 I 
42,515 
24,780 

1,458 

Continental Casualty Company 
Cosmopolitan Mutual Insurance Company 

Employers’ Mutual Casualty Company 
Employers’ Mutual Liab. Ins. Co. of Wis. 

21,170 
3,646 

5,005 
54,650 

2,800 

3,065 

21,764 
3,504 

5,536 
54,448 

2,898 

,3,581 

4,744 
41,264 

20,593 
4,094 

21,334 
4,340 

14,003 
4,879 

5,225 5,199 5,053 
54,543 54,979 66,075 

61,289 
8,550 $ 
8,721 ; 

10,929 n 
40,772 f  
24,251 y  

1,312 2 

14,364 2 
3,827 2 

5,301 2 
65,95 1 

Federated Mutual Impl. & Hdwe. Ins. Co. 2,912 

4,210 

3,149 

Greater New York Mutual Insurance Co. 5,275 

Hanover Insurance Company 4,341 
Hartford Accident and Indemnity Company 38,532 

4,042 
40,722 

Industrial Indemnity Company 28,42 1 24,175 27,062 

2,973 

4,202 

4,054 
4 1,007 

26,98 1 

4,565 
44,137 

25,808 

3,108 

4,922 

5,023 
45.732 

25,190 

Liberty Mutual Insurance Companies 99,972 97,964 99,579 97,986 100,804 105,050 
London Guarantee and Accident - U.S. 3,305 3,571 3,435 3,504 3,312 3,532 
Lumbermen’s Mutual Casualty Company 16,916 16,848 17,876 18,198 19,823 18,197 

Maryland Casualty Company 15,433 15,224 15,308 15,660 16,730 16,120 
Merchants Mutual Insurance Company 2,300 2,354 2,535 2,558 3,220 3,173 
Michigan Mutual Liability Company 17,964 16.170 16.990 17.364 18,907 17,209 

ACCIDENT YEAR - VALUED ACCIDENT 
CALENDAR YEAR 
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W O R K M E N ' S  C O M P E N S A T I O N  L O S S E S - - C o n t i n u e d  

( In  $000 ' s )  

Source: Calendar Year Basis- -Annual  Statement, Page 8, Column 9 
Accident Year Basis- -Annual  Statement, Schedule P, Part 5A 

(a) (b) (c) (d) 

COMPANY 

Nationwide Mutual Insurance Company 
New Jersey Manufacturers Insurance Co. 

Pacific Employers Insurance Company 
Pacific Indemnity Company 
Pennsylvania Mfg. Assn. Cas. Co. 
Phoenix Insurance Company 
Public Service Mutual Insurance Company 

St. Paul Fire & Marine Insurance Co. 
Security Mutual Casualty Company 
Sentry Insurance Companies 

Texas Employers Insurance Association 
Truck Insurance Exchange 

U.S. Fidelity and Guaranty Company 
Utica Mutual Insurance Company 

Western Casualty aDd Surety Company 

Zurich Insurance Company 

Stock Companies 
Mutual Companies 
Reciprocal Companies 

All Companies 

1962 LOSSES 

ACCIDENT YEAR - -  VALUED 
CALENDAR 

YEAR 1962 1964 EST. FINAL 

4,382 4,533 4,701 5,209 
18,644 15,523 17,358 16,629 

I 1,331 10,930 12,392 12,268 
4,474 4,630 4,829 4,776 

10,576 10,337 10,177 10,146 
2,203 2,808 2,627 2,577 
1,864 2,515 2,599 2,680 

6,733 7,576 6,878 6,830 
4.024 3,262 4,095 4,140 

11,790 11,355 12,307 12,418 

17,521 16,884 16,683 16,516 
6,182 5,994 6,665 6,698 

30,182 31,664 32,679 32,418 
5,394 6,259 5,256 5,288 

3,583 3,623 3,831 3,781 

10,753 11,675 I 1,059 11,08 I 

RECAP1TU LATION 

297,972 303,258 304,036 302,435 
285,194 281,437 289,922 290,264 

6,182 5,994 6,665 6,698 

589,348 590,689 600,623 599,397 

EXHIBIT B (Cont.) 

(e) (f) 
1964 LOSSES 

ACCIDENT 
CALENDAR YEAR 

YEAR VALUED 1964 

5,220 5,484 
19,700 18,965 -~ 

16,501 14,975 
5,140 5,178 

11,515 ] 1,064 r-' 
4,215 4,131 
3,035 2,718 

7,578 8,295 ~' 
4,080 3,351 '~ 

14,975 13,986 

16,599 17.103 
7,992 7,394 

34,714 32,487 
6,023 6,874 

4,225 3,907 

12,631 12,580 

332,591 335,283 
321,090 318,338 

7,992 7,394 

661,673 661,015 
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EXHIBIT C 

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

A u t o  P r o p e r t y  D a m a g e  

Ratio: Ratio Unpaid Losses at End of Year to Losses Paid for that Year 
1962 Unpaid Losses from 1963 Annual Statement, Schedule O, Col. 9 
1963 Unpaid Losses from 1964 Anntml Statement, Schedule O, Col. 9 
1964 Unpaid Losses from 1964 Annual Statement, Page 8, Col. 7 
Paid Losses for All Years from Annual Statement, Page 8, Col. 6 

Company 

Aetna Casualty and Surety Company 
Aetna Insurance Company 
Agricultural Insurance Company 
Allstate Insurance Company 
American Employers' Insurance Company 
American Family Mutual Insurance Co. 

American General Insurance Company 
American Motorists Insurance Company 
American Mutual Liability Insurance Co. 
American Re-Insurance Company 
American States Insurance Company 
Auto Owners Insurance Company 

Bituminous Casualty Corporation 
Boslon Insurance Company 
Buckeye Onion Casualty Company 

California State Automobile Association 
Continental Casualty Company 
Cosmopolitan Mutual Insurance Company 

Detroit Auto. Inter-Ins. Exchange 

Employers'  Casualty Company 
Employers' Mutual Casualty Company 
Employers' Mutual Liab. Ins. Co. of Wis. 
Employers Reinsurance Corporation 

Farmers Insurance Exchange 
Federal Insurance Company 
Federated Mutual lmpl. & Hdwe. Ins. Co. 

General Fire and Casualty Company 
General Insurance Company of America 
General Reinsurance Corporation 
Government  Employees Insurance Company 

Hanover Insurance Company 
Harleysville Mutual Casualty Company 
Hartford Accident and Indemnity Company 

Insurance Company of North America 
[nterinsurance Exchange of the Automobile 

Club of Southern California 

Keystone Insurance Company 

1962 1963 1964 

.55 .56 .51 

.59 .60 .43 

.68 .56 .73 

.57 .58 .56 

.56 .62 .73 

.33 .35 .33 

.34 .35 .21 

.77 .83 .90 

.75 .75 .71 

.56 .34 .68 

.33 .30 .33 

.33 .38 .35 

.53 .57 .64 

.56 .50 .50 

.46 .48 .56 

.49 .47 .47 

.69 .82 1.11 
2.34 2.63 2.18 

.35 .33 .39 

.47 .42 .49 

.37 .40 .42 

.48 .52 .59 
1.23 .11 .23 

.38 ,39 ,43 
- -  .68 .88 
.35 .32 .36 

1.28 1.36 1.69 
.53 .57 .73 
.73 .25 .67 
.44 .43 .42 

.35 .70 .72 

.55 .54 .49 

.56 .57 .58 

.84 .87 .96 

.45 .41 .49 

.41 .45 .31 



FINANCIAL STATI-M ENTS 235 

EXHIBIT C (Cont.) 

SELECTED FIRE AND CASUALTY INSURANCE COMPANIES 

Auto Property Damage 

Continued 

Ratio: Ratio Unpaid Losses at End of Year to Losses Paid for that Year 
1962 Unpaid Losses from 1963 Anntml Statement, Schedule O, Col. 9 
1963 Unpaid Losses from 1964 Annual Statement, Schedule O, Col. 9 
1964 Unpaid Losses from 1964 Annual Statement, Page 8, Col. 7 
Paid Losses for All Years from Annual Statement, Page 8, Col. 6 

Company 

Liberty Mutual Companies 
Lumbernaen's Mtttual Casualty Company 

Manhattan Fire andMarine Insurance Co. 
Maryland Casualty Company 
Merchanls Mutual Insurance Company 
Michigan Mutual Liability Company 

National Grange Mutual Insurance Company 
Nalional Union Fire Insurance Conlpany 
Nationwide Mutual Insurance Company 
New Hampshire Insurance Company 
North American Reinsurance Corporation 
Northweslern Mtltual Insurance Company 

Ohio Casualty Insur:mce Company 

Pacific Indemnity Company 
Pennsylvania Mfg. Assn. Insurance Co. 
Phoenix Insurance Company 
Public Service Mutual Insurance Company 

Safeco Insurance Company of America 
St. Paul Fire & Marine Insurance Co. 
Security Mutual Casualty Company 
Sentry Insurance Companics 
Shelby Mutual Insurance Company 

Southern Farm Bureau Casualty Company 
State Auto. Mutual Insurance Company 
State Farm Mutual Auto. Insurance Co. 
Swiss Reinsurance Company - U.S. Branch 

Trinity Universal Insurance Company 
Truck Insurance Exchange 

United Pacific Insurance Company 
United Services Auto Association 
U.S. Fidelity and Guaranty Company 
Utica Mutual Insurance Company 

Western Casualty and Surety Company 
Wolverine Insurance Company 

Zurich Insurance Company - U.S. Branch 

1962 1963 1964 

.81 .79 .80 

.73 .77 .80 

.69 .81 .62 

.52 .55 .60 

.83 .92 1.04 

.78 .66 .63 

.62 .51 .40 

.59 .58 .60 

.45 .46 .40 

.69 .71 .78 
2.68 1.57 2.05 

.44 ,40 .31 

.35 .37 .41 

.57 .51 .62 

.64 .87 1.09 
1.05 .81 .75 
1.58 1.57 1.52 

.51 .54 .64 

.48 .44 .47 
1.46 1.34 1.12 

.51 .54 .56 

.51 .53 .51 

.31 .30 .31 

.37 .48 .34 

.35 .38 .34 
2.72 1.56 2.04 

.49 .46 .60 

.66 .62 .63 

.42 .38 .43 

.40 .48 .43 

.42 .42 .45 

.73 .71 .72 

.47 .50 .59 
.39 .36 .39 

.58 .63 .61 
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S E L E C T E D  F I R E  

A. 

F I N A N C I A L  S T A T E M E N T S  

EXHIBIT D 

AND C A S U A L T Y  I N S U R A N C E  C O M P A N I E S  

Companies  Included in Exhibi t  A that Report  

Schedule P Liabili ty Statutory Reserve Requi rement  

December  3 1, 1964 

Schedule P 
Statutory Reserve 

Company 
American Re-Insurance Company $ 703 
American States Insurance Company 349 
Cosmopolitan Mutual Insurance Comp,'my 1,160 
Employers Casualty Company 1,078 
Employers Reinsurance Corporation 183 
National Union Fire Insurance Company 248 
Public Service Mutual Insurance Company 594 
Trinity Universal Insurance Company 1,362 
United Pacific Insurance Company 1,096 
United Services Auto Association 1,525 

$8,298 

(In $000's) 

2nd Period Loss Ratio 
Auto Other 
Liab. Liab. 
63.7 54.4 
68.7 38.8 
64.8 45.9 
62.0 42.1 
67.8 40.5 
66.9 34.9 
63.6 54.4 
57.8 34.7 
60.4 45.0 
59.6 23.1 

B. Companies  Included in Exhibi t  B that Report  Schedule P 

Workmen ' s  Compensat ion Statutory Reserve Requirement  

December  31, ] 964 

Merchants Mutual $ 70 
Michigan Mtltual Liability Insurance Company 133 
Texas Employers Insurance Assockltion I, 176 

$1,379 

C. Companies  Included in Exhibits A and B that 
Report  Schedule P Voluntary Loss Reserves 

December  3 1, 1964 
Workmen's 

Liability Compensation 
Company (In $000's) (In $000's) 

Aetna Casualty & Surety Company $ 4,000 $ 5,500 
American Mntual Liability Insurance Co. 6,606 1,837 
Cosmopolitan Mutual Insurance Co. 200 450 
Employers Casualty Company 664 136 
Employers Mutual Liability Insurance Co. 

of Wisconsin 4,000 6,000 
Harleyville Mutual Castmlty Company 250 0 
Liberty Mutual Companies 65,420 44,415 
Lumbermens Mutual Casualty Company 17,984 7,361 
Michigan Mutual Liability Insurance Co. 750 1,367 
Nationwide Mutnal Insurance Company 20,000 0 
Public Service Mutual Insurance Co, 1,406 0 
Security Mutual Castlalty Co. 1,200 0 
State Farm Mutual Auto Insurance Co. 42,500 0 
Texas Employers Insurance Exchange 0 3,200 
Utica Mutual Insurance Company 200 500 
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EXHIBIT E 

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

T h i r t y  F i r e  a n d  C a s u a l t y  I n s u r a n c e  C o m p a n i e s  

(a)  
Estimated Liquidating (b)  

Value Sept. 23. 1965 
Company 12/31/64 '~ Market Price 

American Re-Insurance $ 58.23 46 
Boston Instlrance 50.30 32 P~ 
Continental Casualty 53.81 52~/~ 
Continental Insurance 105.29 70 
Employers' Group 74.07 64 

Federal Insurance 56.50 57 
Fidelity and Deposit 42,85 41 ~(~ 
Fireman's Ftmd 43.33 331/~ 
General Reinsurance 168.66 196 
Glens Falls 79.38 44¼ 

Great  American I I 1.02 64s/~ 
Hanover Insurance 63.68 42 
Hartford Fire 71.40 63 
Home Insurance I 13.63 65 V8 
Insurance Company of North America 90.23 77t,4 

National Union Fire 63.26 363,4 
New Hampshire 56.05 32 
North River 98.11 46 
Northwestern National 68.84 49s/3 
Ohio Casualty 24.42 23¼ 

Pacific Indemnity 41.46 27 
Phoenix Insurance 113.95 52¾ 
Providence Washington 53.56 26¾ 
Reliance Insurance 56.34 31 
St. Paul Fire and Marine 59.66 69V2 

Security Insurance 58.75 451.,4 
Trinity Universal 57.30 30 
United Slates Fidelity and Gtmranty 63.02 55I,,5 
United States Fire 66.55 301/2 
Westchester Fire 78.63 35~,4 

* N o  deduction made for contingent Federal income tax liability on equity in un- 
earned premiums. 

Source: Column (b)  from Wall Street Journal;  all other information in this exhibit 
from First Boston Corporation "Data on Selected Life Insurance Company 
Stocks and Fire and Casualty Insurance Company Stocks (1965)."  
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INSURANCE COMPANY INVESTMENTS 

S. DAVIDSON HERRON, JR. 

Investment departments have traditionally been set apart in our in- 
dt, stry to protect the assets built up in the business and to earn a return 
both on these funds and on the additions generated by volume growth and 
retained earnings. The separate character of the department has developed 
for a number of reasons. 

The nature of the inst, rance side of the business is such that practically 
all ot, tlays are viewed as expenses to be controlled, and the nature of the in- 
vestment side is such that practically all outlays are considered as investments 
to be encouraged. Thus there is a minimum of competition for the privilege of 
spending the company's money. The legitimate desire to keep investment 
results out of inst, rance rates has also contributed to the isolation of the 
investment function. For the stock companies, another wedge between 
t, nderwriting and investment has been the traditional relationship of divi- 
dend disbt, rsements to net investment income. For the insurance security 
analyst, there are often two separate companies under one corporate roof 
- t h e  insurance company and the investment company. (The stockholder 
cannot enjoy this sophistication. For him there is only one.) The analyst 
spends most of his time delving into the distinctions between one company 
and another in underwriting, but presumes that a particular financial 
position establishes limits on the investment results of a company from 
which individual departures are not significant enough to measure. Even 
if he were to analyze the relative investment result, he might not con- 
sider the past to be as reliable an indication of the future as he wot, ld in 
appraising the insurance operations. 

From what has been said thus far, it might be conclt, ded that the in- 
vestment manager has the best of all possible w o r l d s - h e  is set apart from 
the problems of the insurance business, his fellow executives make every 
effort to maximize the money he has to spend, and no one seems to 
measure the result of his efforts! For any investment man whose view 
of his responsibilities is this comfortable, 1 need hardly advise that he 
should never sell a bond at a ]oss if it is amortizable, and should always 
add to common stock carried at a low cost. Neither precept is guaranteed 
to produce a good result, but will, nonetheless, present a favorable appear- 
ance. 

Editor's Note: This paper was presented by invitation. Mr. Hcrron is Vice President 
of the lnst, rance Company of North America. 
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The real job of investment management must be described in more 
aggressive and less anaiable terms. The challenge is to improve the financial 
position of a company relative to its competitors, so that, year by year, 
it is gaining on them in its ability to add to premium volume, to stand 
large insurance exposure, to innovate, to raise capital, to acquire com- 
panies, and to increase dividends. Because of the deterioration of under- 
writing profit margins, investment results seem to be drawn more and 
more directly into the competitive problems of the industry. 

Before the portfolio manager can make useful decisions, there are 
several major factors he must take into account in pursuing his investment 
polices. These would be: 

( I )  State insurance laws 
(2) Tax laws 
(3) Financial position 
(4) Liquidity requirements, and 
(5) Market conditions 

The first of t hese - s t a t e  insurance l a w s - h a s  a negligible influence 
on the day-to-day investment activities of responsible companies in the 
business. Typically, such laws prevent investments which common sense 
would discourage and require investments that prudence would suggest. 
For instance, we are required to invest an amount at least equal to the 
par value of the common stock of our company in U.S. Treasury obliga- 
tions, state and municipal general obligations or Federal Housing Au- 
thority bonds. On the other hand we are prevented from lending money 
to individuals or investing in insolvent corporations. Investment in real 
estate must be limited to those properties necessary for the conduct of 
the insurance business. One state in which we do business influences our 
investment decisions indirectly by permitting us to avoid certain premium 
taxes, provided we deposit with it general obligations of that state in an 
amount related to the premium volume generated within that state. An- 
other state over-reaches in this same effort to encourage investment in its 
debt by relating the share of premium taxes it will forgive to the share of 
the company's investments represented by tax-exempts issued from within 
that state. As you might expect, the encouragement is disregarded in a 
national company, or, if business in that state is large enough, a separate 
subsidiary is established there. 

One aspect of state regulation of investments which individual com- 
panies have examined carefully in recent years has been general discour- 
agement of controlled and managed investments in other businesses. When 
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companies have considered major moves into investments in other financial 
services, they have frequently found that it would be desirable to establish 
a holding company that would separate the stock of the insurance company 
from the other operations. If capital supporting the stronger insurance 
companies is drained away into these other activities, it should have a 
profound effect on the bt,siness. From time to time there are suggestions 
that state laws should be more restrictive on investments, and there is 
always available to frighten small children the mythical company that is 
recklessly gathering in premiums so it can speculate in the stock market 
and parlay its inadequate capital funds. Capital is leaving the business, by 
liquidation, common stock repurchase, and diversification. A tightening 
of state laws governing the investments of the business would accelerate 
the withdrawal of responsible capital, weakening the strong and providing 
a useless remedy for the weak. 

Turning now to the impact of tax laws on investment decisions, it is 
worth noting that neither the stock companies nor the mutual companies 
benefit from any significant tax concessions, nor do they suffer from any 
peculiar tax burdens. We pay the full corporate rate ( 4 8 % )  on income 
from U.S. Government securities, corporate debt securities and foreign 
securities. As is true for all corporations, domestic state and municipal 
obligations are exempt from tax and an 85% dividends-received credit 
reduces the effective tax rate on most domestic preferred stocks and all 
domestic common stocks to 7 .2%. Relative yields tend to rellect these 
differences, but not fully, so that a profitable insurance company will 
usually minimize its investment in taxable corporate and foreign bonds, 
maximize its investment in tax exempts and carry a heavy position in 
preferreds. One curious effect of institutional buying patterns is that the 
preferred stocks of many companies yield less than the bonds that are 
senior to them. Some insurance companies do not make great use of pre- 
ferred stocks in their portfolio, partly because they must be priced at 
market, but if this is not a consideration, they usually provide more yield 
after tax than municipals of equivalent quality. 

The impact of the capital gains tax has been manifold. For gains taken 
in six months, or more, during a year when a company is on a current tax 
basis, the tax is 25%.  If the gain is taken in less than six months, or if 
the company is on a non-current tax basis, the effective tax is 48%.  This 
tax has encouraged the purchase of yield stocks rather than growth stocks, 
since most of the dividend can be retained or funneled through, but only 
three-quarters of the profit can be kept. It has contributed to over- 
diversification, since few sales seem to make sense at the time if a sub- 
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stantial capital gains tax must be paid. It has justified considerable activity 
in securities that can be sold at a loss, since in a large portfolio it is almost 
impossible to avoid realizing gains, which it would be neglectful to fail 
to try to offset. 

As statutory underwriting results have deteriorated, more and more 
companies'  results are not only too poor to be taxable, but so poor that 
the losses can be applied against the earnings of certain other years. The 
three years immediately prior to the loss year are the first step in the 
search and the taxes incurred in those years can be recovered from the 
Government. If the losses are too great to be absorbed by the profits of 
these three years, they are eligible to reduce the taxable income of the 
succeeding five years. If these losses continue, a company will build up 
a series of carry-overs that expire in different years. At some point in these 
unfortunate developments, the appeal of tax-exempt securities is lost, and 
taxable bonds take their place. The shift is a delicate maneuver because 
it is exhausting carry-over while it is underway. It is also delicate in the 
sense that it is not evidence of much confidence in the underwriters and 
producers. The last phase in the transition is the sale and repurchase of 
common stocks so that capital gains are realized just before a carry-over 
expires. This activity has the effect of writing up the tax cost of the port- 
folio. While it may at first seem a useless exercise, a portfolio with a po- 
tential tax liability becomes more valuable when that liability is removed. 
It  would seem that an actuarial department would be of considerable 
assistance to the investment manager groping his way toward a policy 
that would make sense in the early stages of a carry-over. 

Turning now to the influences of the financial position of a company 
on its investment policies, it could be summarized by citing a recent article 
by Allan Comrie, of Great  American Insurance Company,  in which he 
remarked that "Insurance exposure and investment exposure should vary 
inversely." You may be familiar with a rule of thumb that says that 
assets equal to the sum of the loss reserve and the unearned premium re- 
serve should be in cash, agents' balances and fixed income securities. There 
are a number of variations to this which consider the equity in the un- 
earned premium reserves and redundancy in the loss reserve, or which 
exclude preferreds or non-rated bonds from the offsetting assets. In other 
words, the measure is adaptable to management's desires. As the ratio of 
net worth to liabilities increases, and as the profitability of the business 
improves, investment judgment should take over and asset allocation 
should be disregarded. If the company is not financially strong, has poor 
operating results, and is not generating funds, then a more conservative 
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attitude than that embodied in the rule of thumb may be called for, since 
capital adequacy is in doubt and liquidity needs become a factor. If fixed 
income seems called for very heavily, it is interesting that the investment 
manager will often accept a lower credit portfolio to reach for results 
ordinarily denied him by the category. Where the manager has a number 
of options, the temptation to speculate in the bond account is minimal. 

Capital adequacy is perhaps the single most important influence on 
investment policy. Reviewing the record of the past 10 years, it can be 
shown that most additional capital was raised (either in the market or 
through acquisition of an overcapitalized or liquidating company)  when 
a company's net worth was between 40 and 45% of its liabilities. This is 
probably the best measure of minimum capital. If a company in this posi- 
tion were to invest its capital funds in common stocks, and were to suffer 
simultaneously a sharp market decline and a bad underwriting year, the 
potential of the company would be severely damaged. Companies with 
a more substantial capital position can afford the risk associated with full 
investment of their capital funds in common stock, and as we move toward 
the over-capitalized companies, it is not uncommon to find the value of 
equities in the portfolio exceeding the capital funds. 

Liquidity is the next factor which was listed at the outset of this dis- 
cussion. Insurance companies may need money fast for a number of 
reasons. They may be concerned about the ability to pay off a catastrophe 
loss quickly. They may want to buy in some of their own stock. They may 
want flexibility in shifting between taxables and tax-exempts. They may 
work their cash so hard that there is a frequent call on invested funds. Or, 
they may simply be losing cash in poor underwriting results without volume 
growth. Government bonds of any maturity are highly liquid, and an 
excellent vehicle for any of these requirements. A maturity schedule for 
all bonds may be established to augment the cash flow. A line of credit 
may be established for quick access to funds. Now that banks are active 
borrowers for capital needs, there is every reason to expect that insurance 
companies will change their attitude about debt. The healthier the com- 
pany, the less it must consider liquidity, for a strongly positive cash flow 
should take care of the needs of the business. A maturity schedule in 
such a case is unnecessary, and only provides the manager with an excuse 
for hiding behind a formula. 

From what has been discussed so far, perhaps some insight has been 
gained into why there is such a variety of ways in which different com- 
panies' investments are distributed. Circumstances change enough that 
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from decade to decade, the portfolio pattern will vary considerably, so that 
what you have learned today will be obsolete not many years from now. 
One lesson that may last longer is one we all knew anyway: the rich get 
richer. More particularly, the weak companies with poor underwriting re- 
sults must maintain relatively conservative portfolios, and their opposites 
can be just as aggressive as they please. Whether this advantage is real 
or imaginary depends on the relative qualities of the managers. You may 
have heard of the studies supporting the belief that a random selection 
of equities performs as well as a portfolio professionally administered. 
Obviously, this is nonsense. I don't know any investment managers who 
agree with it. Oh, yes, there was one c h a p - b u t  he was about to retire. 
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R E P O R T  OF 
T H E  COMMITTEE ON ANNUAL STATEMENT 

PREFACE 

In the belief that a study of the Annual Statement is particularly 
appropriate at the present time, the President of the Society, with the 
approval of the Council, appointed a Committee on Annual Statement. 
The Committee's assignment was general, and during its early deliberations 
the Committee decided that the best interests of the Society would be 
served by devoting this initial report primarily to an enunciation and 
discussion of important principles. Although this report will often refer 
to such specifics as the Committee feels are necessary to clarify the 
discussion of principles, no actual recommendations with respect to the 
content of the Annual Statement are contained herein. 

INTRODUCTORY COMMENT 

History 

In 1950, the National Association of insurance Commissioners 
adopted a new combined Fire and Casualty Annual Statement Blank. 
This new Blank, replacing the five Convention Blanks which were then 
current (Stock Fire, Mutual Fire, Foreign Fire, Miscellaneous, and Re- 
ciprocal), resulted from several years of study by the Committee on Blanks 
of the National Association of Insurance Commissioners and insurance in- 
dustry committees. Impetus to this move had been given by the trend to 
multiple line underwriting and the change was hailed as a forward step in 
meeting this challenge. 

Furthermore, some dissatisfaction had been expressed with the lack 
of uniformity among the Blanks and incompleteness of detail in which 
expenses were being reported in all Blanks. To meet the latter challenge 
the combined Blank contemplated that a "uniform classification of ac- 
counts" would be observed by all insurers. 

A particularly comprehensive paper* on the new combined Annual 
Statement Blank was presented to the Society by Thomas F. Tarbell. Aside 
from an explanation of the new Blank and the reasons for its adoption, 
not the least interesting part of Mr. Tarbell's paper is the concise history 
of the Blank which goes back to the last century. 

* P.C.,4.S. X X X V I I ,  1950 and XXXVII1 ,  1951. 
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Current Criticism 

Since the promulgation of the new combined Blank, various changes 
of a relatively minor nature have been made, but none of them are con- 
sidered fundamental. However, in the intervening years there has been 
a continuing body of criticism directed towards the Blank. The more per- 
sistent of these criticisms, not necessarily in order o~ importance and 
regardless of this Committee's opinion as to merit, follow: 

FINANCIAL RESULTS: The Blank exhibits a balance sheet which, al- 
though prepared in accordance with legal requirements, uses criteria for 
valuing assets and liabilities which appear to differ from valuation criteria 
considered appropriate for non-insurance enterprises. Therefore, the insur- 
ance company operating statement consistent with end-year balance sheets 
seems not to be comparable with operating statements for non-insurance 
enterprises. 

LINES OF BUSINESS: The present Blank matches neither current mar- 
keting nor current management divisions within insurers. It is geared to an 
era which preceded insurance packages. Distinct lines of business have 
become increasingly blurred. At present more than twenty-five separate 
divisions by line add to the cost of recording premiums, losses, and ex- 
penses without furnishing information commensurate with such costs. 

REINSURANCE: Under many reinsurance treaties it is virtually im- 
possible to ascertain premiums and losses by the line of business categories 
set forth in the current NAIC statement blank. This situation imposes a 
reporting difficulty on the ceding and accepting carriers, with no guarantee 
of consistency in the method of reporting premiums and losses. Also, as 
presently recorded in the Blank, reinsurance transactions may obscure 
the results oE financial operations. 

SCHEDOLE P: The entire Schedule P adds measurably to recording 
and preparation expense without contributing material of equivalent value, 
and without achieving the purpose for which it was intended. 

EXPENSE CLASSIFICATION" In view of the substantial variations among 
carriers, the benefits obtained from analyzing expenses in the categories 
required by the blank are minimal. 

TERMINOLOGY AND PRESENTATION" Many persons not familiar with 
the insurance industry have difficulty in understanding the various terms. 
From a purely public relations standpoint, for an industry requiring public 
confidence, the Statement in its entirety is too complicated. 
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ELECTRONIC DATA PROCESSING: The present Blank does not permit 
utilization of modern data processing equipment to its fullest capabilities. 

ECONOMY: Some of the items referred to in the foregoing paragraphs 
and numerous other items not mentioned result in unnecessary expense 
in the administering of the business. 

The criticisms in preceding paragraphs, both the founded and the un- 
founded ones, are sufficiently troublesome to warrant an examination of 
the purpose and principles underlying the Statement. 

P U R P O S E  OF A N N U A L  S T A T E M E N T  

The prescribed Annual Statement is a report of financial condition, 
and an operating statement (including an analysis of surplus changes) 
with supporting schedules and data. It  is filed in all states in which a com- 
pany is licensed. 

A fundamental duty of insurance supervision is to issue and to renew 
the licenses of only those insurers which are clearly deserving of public 
confidence by demonstrating an ability to fulfill all obligations arising out 
of an insurance contract. One obvious purpose of the Annual Statement 
is to test, or to assist in the testing of an insurer's financial ability to meet 
these obligations. The public interest, the interest of regulatory authorities 
and the interest of the insurance industry are best served if this assessment 
of capability is recognized as the primary purpose of the Annual Statement. 

It is true that data similar to or closely related to that in the Annual 
Statement is needed for many other purposes. For example, ratemakers 
need expense data, as well as premium, loss, and exposure data in consider- 
able detail. Insurance managements need operating results subdivided by 
division of responsibility. Insurance stockholders and those who advise on 
insurance investments need bases for determining capital stock equity 
values and bases for estimating earnings and other possible contributions 
to such values. It is neither necessary nor even desirable that the primary 
purpose o] the Annual Statement be compromised to meet any o/ these 
needs, pressing and legitimate though they may be. 

C O N T R O L L I N G  P R I N C I P L E  

W I T H H O L D I N G  F U L L  R E C O G N I T I O N  O F  E A R N I N G S  AND S U R P L U S  

W H I L E  M A T E R I A L  U N C E R T A I N T I E S  R E M A I N  

Almost all contemporary accounting practice can be called conservative 
in the sense that whenever uncertainty exists as to the proper valuation of 
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an asset or a liability it mandates somewhat earlier recognition of the un- 
favorable than the favorable. The American Institute of Certified Public 
Accountants expresses this difference in tinting anaong their basic concepts 
as follows: 

"Sales, revenue and income are not to be anticipated. Recognition 
ordinarily requires sales and delivery, and all known liability or losses 
should be recorded regardless of whether definite amounts are deter- 
minable. ''1 

When the word "conservative" is used in this report, it is intended to 
imply only an accounting principle under which, when there are uncertain- 
ties that will be eliminated only with the passage of time, there is required 
an earlier recognition of not fully determinable liability, outgo, or operating 
loss items than is permitted for not fully determinable asset, income, and 
earnings items. 

If there were no uncertainties in valuing rights and obligations before 
their ultimate disposition is determinable, the problems of different recog- 
nition rates would not arise. Since there are such uncertainties, more in 
some businesses than in others, there is need for establishing guidelines 
in terms of some purpose. It may be important to dissuade the managers 
of a business from distributing or otherwise diverting earnings that, after 
time has erased the uncertainties, were found never to have actually existed. 
In most commercial enterprises this dissuasion will be for the ultimate 
benefit of the owners and perhaps indirectly for the creditors. For industries 
imbued with a large public interest, such as banks and insurance com- 
panies, the dissuasion may be necessary for the ultimate protection of the 
customers. 

Accounting principles obviously are not entirely within the domain of 
actuaries. However, actuaries do recognize the concept of conservatism 
underlying generally accepted accounting principles, do recognize that there 
are important reasons why the insurance business should not be exempt 
from this concept and do recognize the kinds of uncertainties with which 
the insurance business must cope. An objective of insurance accounting, 
broadly stated, should be to the effect that the portions of revenue from 
customers released into earnings have a degree of certainty, or finality, 
comparable to the earnings released by accounting practices in other in- 
dustries. 

1 Inventory o/ Generally Accepted Accounting Principles--Grady, Page 36. 
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In the examination o[~ analogies with other industries one very important 
contrast reveals itself. When there are material uncertainties in the balance 
sheet items of other industries, they tend to be on the debit rather than on 
the credit side. This contrast can be capsuled as follows: 

ManuJacturer Insurer 

Process begins with conversion of 
money into inventories, whose values 
are uncertain. 

Process begins with acceptance of 
money in exchange for assumption 
of uncertain liabilities. 

While values of inventories are un- 
certain, these values are treated con- 
servatively. 

While values of liabilities are uncer- 
tain, these values are treated con- 
servatively. 

Period of uncertainty ends with re- 
conversion of inventories into money 
at date of sale. 

Period of uncertainty ends with re- 
lease of liabilities at expiration of 
policy, or with reconversion of lia- 
bilities into money at date of settle- 
ment of loss. 

During period of uncertainty the 
conservative margin used in valuing 
inventories is not credited to earn- 
ings. 

During period of uncertainty the 
conservative margin used in valuing 
liabilities is not credited to earnings. 

Liabilities are of few types and are Assets are of few types and a recom-  
comparatively easy to value, paratively easy to value. 

In non-insurance businesses the manufacturer or vendor most typi- 
cally buys something and then proceeds to enhance its value by working 
on it, moving it within the customer's reach, or both. Goods in inventory, 
as well as other assets with which the value-enhancing activity is carried 
out, have an uncertain current worth and an ultimate worth which is de- 
pendent upon future events and upon the skill with which the manage- 
ment of the business copes with such future events. 

Pending the resolution of these uncertainties by actual sales to cus- 
tomers, the inventories are conservatively valued at "cost or market, 
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whichever is lower,"": or on some other standard which approximates 
this degree of conservatism. Until most of the uncertainties are eliminated 
by the closing of a sale, earnings are not recognized, even though in many 
instances the ultimate sale at profitable prices might have been statistically 
predictable with some accuracy. 

The most important liabilities of industrial and mercantile businesses 
are fixed by contract and present no serious valuation problems. The 
amount required to discharge them is relatively independent of both fu- 
ture events and the skill of the management of the business that has the 
liability. 

In the business of insurance, on the other hand, many of these cir- 
cumstances are reversed and the standards for a suitable degree of con- 
servatism require some paraphrasing. Typically the assets, rather than the 
liabilities, do not pose problems of measurement and can be quantified 
for a statement date under any suitable method. 

In contrast, the amount ultimately required to discharge the major lia- 
bilities must be determined partially by events which will occur in the future 
and depends on the managerial competence of a particular insurer. Fur- 
ther, the period of uncertainty for the insurer is brought to a close by the 
end of a policy period or by the settlement of the claim, not by the date 
of policy sale. 

* "Cost  or market,  whichever  is lower" is referred to here as a valuation standard 
operating to prevent recognition of earnings prior to the elimination of  material un- 
certainties. Commercia l  accountants,  while not denying that it operates to this end, 
may prefer  a more  down-to-ear th  explanation;  i.e. the revenues against which costs 
are to be recognized must first have developed to the state at which they can be con- 
sidered realized. This method of treating uncertainties suggests that there is an 
analogy between insurance and commercia l  practice. 

"Cost  or  market,  whichever  is lower" is one application of  a more  general formula  
for valuing items on both sides of the balance sheet: The general f romula  might be 
worded,  

"A or B whichever  produces the lower value of surplus (or  earnings)  when 
A is the amount  spent historically on the acquisition of  the asset (or  obtained 
for the assumption of the liability),  and 
B is the amount  that could be obtained from a hypothetical open market  sale 
of  the asset on the s tatement  date (or  would be paid to a responsible outside 
entity for complete  relief from the liability in an equally hypothetical  open 
market  t ransact ion) ."  

This generalized form would fit the insurance practice of  a liability for unearned 
premiums that is not discounted either directly or indirectly. It would fit prevailing 
practices for outs tanding loss liabilities to the extent that well managed companies  
expect  to find some margin ,as the set t lements are made and this margin is of  the 
same order  of magnitude as t.he additional amount  a reinsurer would charge if it were 
asked to assume another  carrier 's  open case liability for a fixed and final considera- 
tion. It does not fit insurance practices with regard to investments anymore  than it 
does commercia l  practices with regard to capital assets. 
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It is recognized that accounting practices must vary from one business 
to another when the point of taking up revenue must by necessity differ. 
Quoting from Finney and Miller: "For  retail, wholesale and manufacturing 
businesses, the point of sale is generally regarded as the point when rev- 
enue is earned, because (1) it is the point at which a conversion takes 
place . . . and (2) it is the point at which the amount of revenue is, in the 
normal case, objectively determinable from a sale price. 

"Revenue is earned by service-type businesses as services are per- 
formed. In some cases--usually,  when the rendering of services extends 
over a fairly long time period and involves more than one accounting 
period--est imates may be used in order that revenue may be recorded 
and reported during the periods when the work is being performed. Prac- 
tical considerations may lead to the adoption of a policy of postponing the 
reporting of any revenue services until the services are completed: the 
amount to be charged for the entire service may not be determinable until 
completion and, as a consequence, the revenue applicable to services ren- 
dered during the periods prior to completion may not be determinable."-' 

The insurance business is more nearly akin to a service type business 
than to a manufacturing or retailing business, but the completion dates of 
its contracts can be either policy expiration dates or final settlement dates 
for intricate third-party claims. In terms of these and other distinctive as- 
pects, a generally appropriate approach to the valuation of assets and lia- 
bilities has evolved. The techniques have been and will be in continuous 
need of updating, but the Committee suggests no change in the basic 
objective. As stated previously, it is that, when any revenue from cus- 
tomers is released into net earnings, these have the same finality or free- 
dom from uncertainty as earnings released by the accounting practices of 
other industries. 

COLLATERAL PRINCIPLES 

There are a number of collateral principles which march toward the 
fundamental purpose--assessing financial capability. 

Informativeness 

BALANCE SHEET AND OPERATING STATEMENT. The balance sheet and 
the operating statement should be in sufficient detail to permit a ready 
analysis, as well as year-to-year comparisons. Assets, liabilities, and ear- 

Harry A. Finney and Herbert E. Miller, Principles o/ Accounting--httrodtlctory. 
Sixth Edition, pp. 241-242. 
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marked surplus items, as well as income, outgo, and changes in ear-marked 
surplus items, should be in summary form and in mutually exclusive cate- 
gories. Liquidity of assets and liabilities should be apparent for compari- 
son with one another and with other financial and underwriting commit- 
ments. Necessary informative detail should be relegated to supporting 
schedules, and limited to the degree of refinement necessary to evaluate 
properly the asset, liability, or operating statement item concerned. 

For instance, an analysis of revenue is desirable for assistance in the 
evaluation of (1) the unearned premium liability, (2) the adequacy of 
surplus to support the nature and scope of the insurance operation, and 
(3) the degree of concentration of the company's business both in area and 
coverage. Such an analysis would require detail which would disclose the 
business characterized by wide fluctuations in experience, the business 
requiring specialized expertise, and the business which can be referred to 
as the bread-and-butter lines. Losses paid would of necessity be con- 
sistent with losses outstanding detail in that one is dependent on the other 
for any meaningful evaluation. Expense detail should be limited to the 
refinement necessary to disclose the methods of operation of the com- 
pany. Details of underwriting gain should also be set forth in a supporting 
schedule. 

For concentration of business by area, an analysis of premiums by 
state (similar to the present Schedule T)  would also assist in analysis of 
the company's revenue. 

PROSPECTIVE AND RETROS P E C T IVE  EVALUATION OF LIABILITIES.  In 
the Annual Statement, a suitable degree of conservatism superimposes it- 
self upon certain important balance sheet items, chiefly among liabilities 
and surplus. An operating statement for a fiscal period involves, in part, 
a differencing of balance sheet items at the beginning and end of such 
period. Therefore, the desired matching of revenue and expense is inevit- 
ably affected by the degree of conservatism, and most significantly by any 
change in this degree of conservatism during the fiscal period. 

In considering the problem of liabilities, particularly the reserve for 
losses, the question appears to be one not only of intention but of compe- 
tence. In either event, such retrospective evaluations as are made should 
be so set forth as to make possible some prospective judgment, even though 
it is admittedly limited, as to the adequacy of current loss reserves. Where 
losses incurred are concerned, the constituent elements of paid and out- 
standing losses should be available. An analysis might require detail which 
would disclose those losses characterized by lengthy settlements, those not 
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easily appraised, those subject to statutory reserve valuations, and those 
which are quickly settled. 

UNDERWRITING AND FINANCIAL COMMITMENTS. A very important 
part of assessing an insurer's ability to meet its contractual obligations is 
knowledge concerning the scope, distribution, and protection of its under- 
writing and financial commitments. 

Is the insurer's business distributed among many lines of insurance, 
or is it concentrated in one line? Is the business widely distributed geo- 
graphically or is it all in one state? Can policies be canceled or not re- 
newed or is the insurer locked into the policy contract? Are catastrophe 
potentials reinsured or absorbed? Can rates be adjusted annually or are 
they guaranteed for long periods of time? Are pension obligations funded 
adequately? 

The answers to these and many other important questions should be 
provided in some appropriate manner by the Annual Statement. 

FACILITATION OF ]~NSURANCE DEPARTMENT EXAMINATIONS. Periodic 
examination of insurers by State insurance departments is generally re- 
quired by State statutes. But, over and above legal requirements, insurance 
department examinations are a fundamental part of an over-all purpose of 
enhancing public confidence in the insurance business through public dis- 
closure. The Annual Statement is another very important part of this same 
purpose. Therefore, there is a vital connection between the Statement and 
the periodic examinations. 

While there is general sentiment in the industry that the Annual State- 
ment contains much useless and redundant information, any effort to re- 
duce the amount or type of information required in the Statement must 
avoid possible undesirable side effects: (1)  public reaction that the in- 
surance business is suddenly trying to conceal something heretofore dis- 
closed; (2) Commissioner feelings that more frequent examinations will 
become necessary to reveal information no longer found in the State- 
ment; and (3) more time and effort being required by examiners during the 
conduct of an examination to obtain data previously furnished in the State- 
ment. 

In the interim periods between examinations, Annual Statements are re- 
viewed in the Department offices by the staffs of insurance departments for 
accuracy and internal consistency. If the Statement can assist in these re- 
views by providing economically assembled data in supporting schedules, 
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the interests of both supervisory authority and insurance industry are 
served. 

Annual Statements are public records. If they were not, it seems prob- 
able that Insurance Commissioners would feel their full responsibilities 
could only be discharged through more extensive examination. It  would 
be false economy to reduce the Statement to the point where office reviews 
were inhibited or actual examinations were more frequent or more pro- 
longed, and therefore more costly. 

SECONDARY USES. The Annual Statement provides a formalized vehi- 
cle for public disclosure of all information pertinent to the operation of an 
insurance company. As such, there should be no objection to its use for 
secondary purposes provided such adaptation (1)  does not interfere with 
the timeliness, economy, or flexibility achieved in the serving of primary 
purposes; and (2) cannot be replaced by a better and more economical 
method.' 

Examples of such secondary use are: (1)  assistance in periodic ex- 
aminations by insurance departments; (2) assistance in interina Depart-  
mental reviews for consistency; (3) basis for levying of some kinds of 
taxes and assessments; (4) disclosure of names of officers and directors; 
and (5)  such other information as need be displayed and is now included 
in the general interrogatories. 

COMMUNICATION. While the primary purpose of the Annual State- 
ment would seem to be clear, it must be recognized that many individuals 
use the statement for many purposes. The Annual Statement may not even 
fulfill its primary purpose unless it has a substantial degree of acceptance 
outside the insurance business as well as inside. Therefore, its purpose 
is not served by esoteric terminology or by wording or format totally un- 
familiar to accountants more used to phrases and forms of statement found 
among other industries. 

If  an insurer is deserving of the confidence ot~ all, a statement which 
conceals this fact, because it cannot be understood except by a hard core 
of insiders, is of little value. 

UniJormity and Continuity 

The responsibility for supervision of insurance is vested in the several 
states and the District of Columbia. This responsibility continues from 
year-to-year and from one supervisory official to his successor. A need for 
uniformity in the Annual Statement is not founded upon mere convenience 
to insurers doing business in more than one state. 
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Rather the Annual Statement should maintain reasonable degrees of 
uniformity and continuity lest the measure of an insurer's ability to meet 
its obligations appear different to observers in different State Capitals. 
Contradictory yardsticks create a suspicion as between one another. An- 
nual Statements which conflict in major format or which change radically 
from year to year would be poor vehicles for inspiring public confidence, 
where such confidence is otherwise wholly justifiable. 

Adaptability 

It is to be expected that the insurance business should progress either 
to meet new needs or to provide a better product at a better price. It 
would be unfortunate if the Annual Statement operates to prevent such 
changes from taking place. It would also be unfortunate if the changes 
take place and the Annual Statement, in failing to recognize them, loses 
its utility for the purpose described earlier. The need for a degree of 
adaptability involves a number of things: the statutes, the apparatus 
whereby the Statement requirements are kept up to date, and the degree of 
detail deemed necessary. This need for adaptability must be balanced 
against a conflicting need for some degree of uniformity and continuity. 

However, sufficient continuity should be provided by the existing 
N.A.I.C. apparatus whereby the Statement requirements are kept up to 
date. The obstacles to change are too great when specific statement re- 
quirements are written into the statutes. When statement provisions are 
written into the statutes, as some liability valuation procedures are, there 
is the danger that the original language may become obsolete or its recon- 
ciliation with the language of other state statutes may become impossible. 
Revising statutes of a particular state cannot be undertaken without regard 
to related legislation both within and across state boundaries. 

Ideally, state legislation would create the Commissioner's obligation 
to have Annual Statements filed as public records, but without prescription 
as to specific detail. To the extent possible, but without the pitfall of 
specific formulas, it would indicate the desirability of conservatism in asset 
and liability valuations appropriate for the primary purpose of such a state- 
ment. It would facilitate the Commissioner's use of the N.A.I.C. Blanks 
Committee expertise in the implementing of his responsibility. 

Economy 

The Annual Statement is prepared as one of many end products of an 
insurer's data recording, data assembly, and data processing activities. 
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These activities start with the work stations where premium entries are first 
recorded and loss reports are first received. They encompass maintenance 
of agents' accounts, maintenance of policyholders' accounts, all claim and 
loss record keeping, coding and assembly of ratemaking data, and all other 
uses of the individual items of income and outgo that must be recorded. 

The cost of the physical preparation of the Annual Statement, to- 
gether with its printing and filing, is thought to be a relatively minor 
burden on those who buy insurance. However, the requirements of the 
Annual Statement, both as to detail and timing, influence the entire data 
recording and processing operation. These requirements, if carelessly 
drawn, can make it difficult or impossible for insurance managements to 
control these costs and to keep them within the test of value received. 

Electronic data processing equipment is now standard equipment in 
many insurance operations. Many Annual Statement requirements can and 
should be adapted to the use of this equipment now and in the future. 

Finally, while it is important to have summary figures for the balance 
sheet and operating statement soon after the close of business, it is true 
that many of the supporting schedules could just as easily, and certainly 
more economically, be filed at some later date. 

S P E C I F I C  A P P L I C A T I O N S  

The reference to legal barriers prompts mention of Schedule P (Parts 
1 and 2). Schedule P in turn prompts mention of two related areas where, 
in the opinion of the Committee, the present Statement is imperfect- -  
the line of business classification system, and the treatment of reinsurance. 

Schedule P 

The theory implicit in Schedule P (Parts l and 2) is that of setting 
an arbitrary minimum value on third-party loss valuations until sufficient 
time has elapsed to remove most of the uncertainty surrounding these 
valuations. It was never expected that this Schedule could guarantee that 
a company was reserved adequately if its rates were too low or its claim 
handling too inept. It was expected that Schedule P (Parts 1 and 2) could 
prevent a company from dissipating imaginary earnings before someone 
discovered such earnings were imaginary. This limited objective is entirely 
compatible with the principle of conservatism. 

Regardless of the worthwhileness of the objective and the classic 
simplicity of the technique for achieving it, the business has changed so 
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that the present Schedule P (Parts 1 and 2) is too often inoperative, use- 
less, and productive of expensive waste motion in data processing. Per- 
missible loss ratios are no longer uniform among companies. Earned 
premiums are not always determinable with the same timing as the report- 
ing of claims. Finally, it is becoming increasingly difficult to separate bodily 
injury (only) premiums on a policy year basis with reasonable economy 
and plausible accuracy. 

If the original objective remains desirable, the Schedule P (Parts 1 
and 2) should be redesigned so that these Parts will achieve the objec- 
tive and can be completed with data more economically assembled. 

Line of Business 

The line of business classification system appears to have had its origins 
in the statutes defining the kinds of insurance for which companies may 
be licensed, even though these statutory definitions are far from uniform 
among the states. The purpose of the Statement requires some disclosure 
of the nature of the company's underwriting commitments. Moreover, the 
techniques of testing the provisions for outstanding losses differ among 
the different kinds of losses, so a suitable classification is required for this 
purpose. The present line classification contributes to both ot~ these needs, 
but inefficiently and expensively. The Committee is persuaded that a more 
meaningful and less expensive system of classifying premiums and losses 
probably could be found, if the system or systems were designed specifi- 
cally for the purposes of the Statement and not borrowed from licensing 
statutes. 

As an illustration consider the possible analysis of premiums. Because 
the income vehicle in an insurance company is the insurance policy or con- 
tract, it would seem to follow that the breakdown of premiums be listed in 
type of policy categories. This would, of necessity, separate direct busi- 
ness from reinsurance contracts. Such breakdown could replace the twenty- 
five lines of business separation now considered by many to be of no real 
value, and might run as follows: 

(1) Personal liability and property (including present homeowners) 

(2) Commercial liability and property (including present commercial 
multiple peril) 

(3) Personal automobile (all perils) 
(4) Commercial automobile (all perils) 

(5) Personal accident and health 



(6) 
(7) 
(8) 
(9) 

(10) 
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Group accident and health 

Workmen's compensation 

Bonds 

Ocean marine 

All other (for specialty companies--specialty to be clearly in- 
dicated) 

All of the foregoing are easily susceptible to standard definition and would 
for all practical purposes permit the processing of policy premiums, if in- 
cidental coverages were included in the standard definition. 

Reinsurance 

The present Statement treats reinsurance assumed as though it has 
essentially the same impact as primary direct business, and reinsurance 
ceded in a manner suitable for routine facultative cessions. Since the Blank 
was developed, reinsurance has become a business apart in many com- 
panies, has been used to define the relationship among members of fleets, 
and has acquired a variety of new uses more complicated than mere 
facultative cessions. 

The Committee doubts that the Statement can or should be used to 
disclose the detail of all reinsurance transactions but does believe that 
better disclosures of direct business will result if, on many exhibits, rein- 
surance is dealt with separately. 

The classifications of premiums and losses most appropriate for direct 
business need not, in fact almost certainly will not, be the ones most ap- 
propriate for reinsurance. Sufficiently separate treatment of reinsurance 
would make the classification problem easier. 

These three specific problems are, of course, interdependent. 

C O N C L U D I N G  C O M M E N T S  

In this preliminary reporting the Committee has examined the purpose 
of the Annual Statement and the principle of conservative valuations that 
is corollary. Some effort has been made to express the degree of conserva- 
tism needed in the valuation of uncertain liabilities, which has some an- 
alogy, however imperfect, to the familiar one in the valuation of inven- 
tories for non-insurance enterprises. 
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The Committee has also examined the considerations governing the 
degree of detail and disclosure that are justified in order that the State- 
ment may serve its purpose well. Conceivably the Annual Statement could 
be either a one-page summarized balance sheet and operating statement 
or it could involve many hundreds of pages of analytical detail. The Com- 
mittee has reasons for believing that neither extreme serves the primary 
purpose. 

Also, there has been a review of the need for some uniformity and 
continuity, and the other need, sometimes in conflict, for adapting the State- 
ment to a changing business. The latter included a look at the apparatus 
for making changes and some of the legal handicaps under which that 
apparatus operates. 

Three areas (Schedule P, Categories of Business, and Reinsurance) 
were mentioned briefly in this report because they were thought to be the 
areas most vulnerable in the present Statement. They were thought vul- 
nerable only to the extent (a) a conservative objective is not being achieved, 
(b) money is being wasted assembling less meaningful information, and 
(c) meaningful information is being obscured. 

In mentioning these areas this report suggested the directions in which 
the Committee felt solutions might be found. It is recognized that develop- 
ing the detail of the solutions would be a long difficult task calling for the 
additional expertise of people other than actuaries. It is also recognized 
that the industry and those who supervise the industry have the services 
of such experts. 
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REPORT ON T H E  AMERICAN ACADEMY OF ACTUARIES 

LAURENCE H. LONGLEY-COOK 

There have been many statements explaining the need for the proper 
accreditation of actuaries and I will only touch on this subject briefly in 
presenting this report. The question of the legal recognition of actuaries 
has been discussed over the years but it was not until the late 1950's that 
it received really serious consideration of the various actuarial societies. 
The need for this accreditation has been well summarized by Walter Klein 
in his report on The Development of the Actuarial Profession in the United 
States presented last year to the ilnternational Congress of Actuaries. 

"The role oC the actuary is becoming increasingly well known today 
in general circles, and where actuaries are known they are well re- 
garded. This regard could easily be lost, however, by a relatively few 
instances of public dissatisfaction. As it became clearer that the 
supply of well qualified actuaries could not keep pace with the expand- 
ing public need for their services, it was foreseen that there could well 
be confusion on the part of the public as to the standing and quality 
of the rapidly growing body of those describing themselves as actuaries. 
Anyone in the United States may claim to be a qualified actuary and 
offer his services as such to the public; and a number of persons do so 
who cannot be considered fully qualified by any reasonable standard." 

The millions of people involved and the immense size of the assets of 
insurance companies and of pension funds make it essential that the 
public is protected from unsound actuarial practices. 

In our Society the first step toward accreditation was taken at the end 
of 1957 by Dudley Pruitt, then President, in setting up a Special Commit- 
tee on Rules and Standards of Professional Conduct under the chairman- 
ship of Doc Masterson. One year later a Committee on Certification or 
Licensing of Actuaries was formed with the same membership as that of 
the Professional Conduct Committee, and in 1960 the name of the Com- 
mittee was changed to the Committee on Professional Status. This com- 
mittee continues to this day to advise the Council of our Society on this 
important matter and to work with the other actuarial bodies in seek- 
ing accreditation of actuaries. 

While a number of informal discussions took place prior to 1963, the 
first formal joint meeting of representatives of the four actuarial bodies 
took place in Chicago in February, 1963. On this occasion the Casualty 



260  AMERICAN ACADEMY 

Actuarial Society was represented by Bill Leslie and myself. This meeting 
led to the formation of a Joint Committee on the Organization of the 
Actuarial Profession, with a representative from each of the four societies. 

You have already heard of the outcome of this committee's work; the 
proposal to charter the American Academy of Actuaries, to include not 
only members of the four societies but other qualified actuaries who were 
not members of any organization. A bill to provide for incorporation of 
the Academy was passed by the Senate, but failed to pass the House in 
the 1964 session of Congress. The bills were reintroduced in the 1965 
session and again passed the Senate. At a time when the House was on 
the point of holding hearings on the bill, the President vetoed a bill which 
would have conferred a federal charter on another organization and in 
his veto message raised the question "whether federal charters were being 
granted by Congress to private organizations without the benefit of clearly 
established standards and criteria as to eligibility." In view of this message 
it seemed clear that there would be some delay in obtaining a federal 
charter and it was decided to proceed with the organization of the Ameri- 
can Academy of Actuaries as an unincorporated association with the ex- 
pectation that, if a federal charter were obtained, this organization could 
readily be dissolved and we would then continue under a federal charter. 
If continued delay occurs in obtaining a federal charter, a state charter 
will be obtained. 

The Academy was officially constituted on October 25, 1965 at the 
time of the Society of Actuaries meeting and many of the leading members 
of our Society were among the founders. Our Society is strongly repre- 
sented among the officers of the new Academy. Our president, Tom 
Murrin, is the president-elect of the Academy, to take office as president 
in a year's time. I am one of the four vice presidents and Bill Leslie, Doc 
Masterson, Dan McNamara and Frank Harwayne are directors. All these 
persons, and also Joe Linder, have given many hours of their time to the 
problems of the Academy and have attended numerous committee and 
subcommittee meetings. The officers of the Academy include other mem- 
bers of our Society, but these, who are mentioned below, are more closely 
affiliated with the Society of Actuaries. The president, Henry Rood, is 
an Associate of our Society and John Miller, one of the vice presidents, 
is a Fellow. Gil Fitzhugh, Bob Myers, and Allen Mayerson, all Fellows 
of our Society, are directors. 

Three important committees have been set up: the Committees on 
Admission, Education, and Professional Conduct. Our representatives 
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on these committees are Harold Schloss, Norman Bennett, and Tom 
Murrin, and they have each worked hard in their respective spheres. 

Details of the new organization have been mailed, or will be mailed 
shortly, to each one of you. In brief, Fellows of the Casualty Actuarial 
Society will become members of the Academy unless they submit a written 
declination within 60 days, and Associates will be eligible for menlbership 
if they meet the necessary experience requirements. 

It must be realized that the formation of the Academy does not in it- 
self confer on its members any legal professional status. It only opens the 
door to action by individual states who may pass legislation providing 
for the certification of actuaries and to action by state and federal regula- 
tory officials who may specify that certain documents and reports must 
be signed by a member of the Academy. 

I cannot end this report without praising the members of the other 
three societies for their most helpful cooperation at all times and without 
paying tribute to the inspired leadership of Henry Rood in the formation 
of the Academy. This marks a significant point in the history of the 
actuarial profession in this country and the Academy will, I believe, con- 
tribute greatly to our future development. 
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MINUTES OF THE 1965 ANNUAL MEETING 

November 15 and 16, 1965 

SHERATON-BOSTON HOTEL, BOSTON, MASSAC. HUSE'Iq-S 

MONDAY, NOVEMBER 15, 1965 

The meeting was called to order at 9:45 a.m. on Monday, November 
15, 1965. 

A subsequent tally indicated that the following 98 Fellows, 58 Asso- 
ciates and 46 Guests were in attendance: 

Aldrich, W. C. 
Alexander, L. M. 
Allen, E. S. 
Bailey, R. A. 
Barker, G. M. 
Barker, L. M. 
Bennett, N. J. 
Berkeley, E. T. 
Berquist, J. R. 
Bevan, J. R. 
Blodget, H. R. 
Bondy, M. 
Boyajian, J. H. 
Boyle, J. 1. 
Crane, H. G. 
Curry, A. C. 
Curry, H. E. 
DeMelio, J. J. 
Dickerson, O. D. 
Drobisch, M. R. 
Dropkin, L. B. 
Ehlert, D. W. 
Elliott, G. B. 
Finnegan, J. H. 
Fitzgibbon, W. J., Jr. 
Foster, R. B. 
Gillam, W. S. 
Gillespie, J. E. 
Graham, C. M. 
Hart, W. Van Buren, Jr. 
Harwayne, F. 
Hazam, W. J. 
Hewitt, C. C., Jr. 

FELLOWS 

Hobbs, E. J. 
Hope, F. J. 
Hunt, F. J., Jr. 
Hurley, R. L. 
Johe, R. L. 
Johnson, R. A. 
Jones, H. M. 
Kallop, R. H. 
Kates, P. B. 
Klaassen, E. J. 
Lange, J. T. 
Leslie, W., Jr. 
Linden, J. R. 
Linder, J. 
Lino, R. 
Liscord, P. S. 
Livingston, G. R. 
Longley-Cook, L. H. 
MacKeen, H. E. 
Makgill, S. S. 
Masterson, N. E. 
Mayerson, A. L. 
McClure, R. D. 
McGuinness, J. S. 
McLean, G. E. 
McNamara, D. J. 
Menzel, H. W. 
Morison, G. D. 
Moseley, J. 
Muetterties, J. H. 
Murrin, T. E. 
Nelson, D. A. 
Nelson, S. T. 

Niles, C. L., Jr. 
Oien, R. G. 
Otteson, P. M. 
Peters, S. 
Petz, E. F. 
Phillips, H. J. 
Pollack, R. 
Portermain, N. W. 
Resony, A. V. 
Richards, H. R. 
Riddlesworth, W. A. 
Roberts, L. H. 
Rodermund, M. 
Rowell, J. H. 
Ruchlis, E. 
Salzmann, R. E. 
Simon, L. J. 
Skelding, A. Z. 
Smith, E. M. 
Tarbell, L. L. 
Thomas, J. W. 
Trist, J. A. W. 
Trudeau, D. E. 
Uhthoff, D. R. 
Verhage, P. A. 
Walsh, A. J. 
Webb, B. L. 
Wieder, J. W., Jr. 
Wilcken, C. L. 
Williams, P. A. 
Wilson, J. C. 
Wolfrum, R. J. 



Adler, M. 
Amlie, W. P. 
Bell, A. A. 
Berg, R. A., Jr. 
Berkman, J. M. 
Bland, W. H. 
Brian, R. A. 
Brown, W. W., Jr. 
Bumnton, P. G. 
Carlson, E. A. 
Coates, W. D. 
Cook, C. F. 
Copestakes, A. D. 
Crandall, W. H. 
Crofts, G. 
Dickson, C. D. 
Durkin, J. H. 
Flaherty, D. J. 
Franklin, N. M. 

Anderson, R. R. 
Anstey, M. P. 
Battaglin, B. H. 
Bechtolt, P. R. 
Bickerstaff, D. R. 
Blanc, R. 
Bond, T. M. 
Callahan, W. E. 
Connolly, C. T. 
Ferri, L. D. 
Forest, J. H. 
Fratello, 'B. 
Griffith, R. W. 
Hart, J. F. 
Hartman, G. R. 
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ASSOCIATES 

Gerundo, L. P., Jr. 
Gibson, J. A. 111 
Gill, J. F. 
Gould, D. E. 
Grossman, E. A. 
Hachemeister, C. A. 
Hammer, S. M. 
Hanson, H. D. 
Harack, J. 
Honebein, C. W. 
Jensen, J. P. 
Margolis, D. R. 
Markell, A. S. 
McDonald, M. G. 
Mclntosh, K. L. 
Mohnblatt, A. S. 
Mokros, B. F. 
Naffziger, J. V. 
Newman, S. H. 
Peel, J. P. 

GUESTS 

Hayden, R. C. 
Herron, S. D., Jr. 
Hewey, H. V. 
Hoskins, R. H. 
Hoyt, F. A. 
Irish, F. S. 
Lewis, S. G. 
Luck, T. J. 
Marshall, R. E. 
McSherry, H. 
Murphy, S. W. 
Murphy, T. V. 
Nagel, J. R. 
O'Shea, H. J. 
Piersol, D. E. 
Plast, L. 
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Perreault, S. L. 
Presley, P. O. 
Ratnaswamy, R. 
Richardson, J. F. 
Roth, R. J. 
Royer, A. F. 
Scammon, L. W. 
Scheel, P. J. 
Scheid, J. E. 
Schuler, R. J. 
Scott, B. E. 
Shaver, C. O. 
Singer, P. E. 
Smith, E. R. 
Staley, H. B. 
Stevens, W. A. 
Strug, E. J. 
SwJtzer, V. J. 
Young, R. G. 

Reinbolt, J. B. 
Rothbart, H. 
Sabbagh, M. J. 
Schoomer, B. A. 
Shorr, B. 
Sohmer, H. 
Stocker, R. H., Jr. 
Strong, H. L. 
Sturgeon, P. K. 
Van Orman, F. 
Watkins, E., Jr. 
Watkins, J. W. 
Wight, C. N. 
Wise, T. A. 
Zubay, E. 

After a brief welcoming address to members and invited guests Presi- 
dent Murrin announced that the Woodward-Fondiller prize of $200 had 
been awarded to Kenneth L. Mclntosh, Manager, Louisiana Rating & Fire 
Prevention Bureau, for his paper "A Mathematical Approach to Fire 
Protection Classification Rates" which had been presented at the meeting 
of the Society in May of 1965. 
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Vice President Harold E. Curry then presided for the remainder of 
this plenary session. 

Lester B. Dropkin, Actuary, California Inspection Rating Bureau, read 
a written review of Mr. Mclntosh's paper referred to above. 

By invitation S. Davidson Herron, Jr., Vice President, Insurance Com- 
pany of North America, presented a paper "Insurance Company Invest- 
ments." 

A summary of a new paper by Philipp K. Stem, Actuary, Mutual In- 
surance Rating Bureau, "Ratemaking Procedures for Automobile Liability 
Insurance," was presented in Mr. Stem's absence by William W. Brown, Jr. 

The session was then recessed to permit the members to attend one or 
the other of the following concurrent discussions: 

A. Package Policy Ratemaking - Property Insurance 

Chairman: Jack Moseley, Associate Actuary 
United States Fidelity & Guaranty Co. 

Participants: Gordon M. Barker, Actuary, Great American Group 

Philip G. Buffinton, Vice President, 
State Farm Fire & Casualty Co. 

Edward J. Hobbs, Associate Actuary, 
Insurance Company of North America 

John H. Muetterties, Associate Actuary, 
Sentry Insurance-Hardware Mutuals Group. 

B. Functions of the Actuary 

Moderators: Paul E. Singer, Actuary, 
Continental National American Group 

Dunbar E. Uhthoff, Vice President & Actuary, 
Employers' Mutual Liability Insurance Co. of 
Wisconsin. 

A luncheon recess was taken from noon until 2:00 p.m., after which 

time there was held a general seminar discussion "Operations Research": 

Chairman: LeRoy J. Simon, General Manager, National Insurance 
Actuarial & Statistical Association 

Speakers: Dr. Thomas J. Luck, Executive Assistant, 
State Farm Mutual Automobile Insurance Co. 
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Dr. B. Alva Schoomer, Arthur D. Little Co. 

Bernard Shorr, Research Department, 
Travelers Insurance Co. 

Professor Eli Zubay, Georgia State College. 

Recess was taken at 5:00 p.m. 

In the evening there was a brief social hour followed by a banquet. 
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TUESDAY, NOVEMBER 16, 1.965 

The session convened at 9:45 a.m. with President Murrin presiding. 

The Secretary-Treasurer presented a report on important actions of 
the Council subsequent to the November 1964 meeting and also presented 
a financial report covering the period October 1, 1964 thru September 
30, ] 965. 

It was voted that the report be accepted and made part of the Minutes. 

The gathering then stood in a moment of silence in memory of the de- 
ceased members whose passing had occurred subsequent to the 1964 An- 
nual Meeting: 

Gilbert E. Ault Winfield W. Greene* 
Leo D. Cavanaugh Grady Hayne Hipp 
Robert A. Craig Samuel F. Milligan 

Laurence H. Longley-Cook then read a report on the present status of 
the American Academy of Actuaries. In addition to other observations the 
report noted that, as an interim step looking forward to the obtaining of a 
federal charter, the Academy had been organized as of October 25, 1965 
as an unincorporated association. 

Mr. Longley-Cook then informed the gathering that there were avail- 
able at the registration desk copies of some remarks on "Investment In- 
come" which he had put in writing. 

It was announced that due to time limitations the contemplated sem- 
inar "Dual Insurance Company Operat ions-Investments  and Underwrit- 
ing" had been postponed to a future meeting. 

There was then held an open forum discussion "The New Statistical 
Plan for Homeowners, Comprehensive Dwelling and Dwelling Policies." 
John H. Boyajian, Actuary, National Insurance Actuarial & Statistical 

* Past Pres ident  and a Cha r t e r  M e m b e r  of the CAS. 
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Association, led off by describing the details of the new Plan, the reasons 
therefor and the objectives sought. There were a number of questions from 
the floor. 

At this point Vice President Harold E. Curry took over the duties of 
presiding officer for the remainder of the session. 

Jack Moseley then summarized the discussions in the Monday morn- 
ing colloquium "Package Policy Ratemaking-Property Insurance." This 
was followed by a summary, presented by Paul E. Singer, on the second 
discussion held at that time, "Functions of the Actuary." 

The following new papers were then presented by the authors: 

Walter J. Fitzgibbon, J r . -"Reserving For Retrospective Returns." 

Paul M. Ot teson-"Some Observations Concerning Fire & Casualty 
Insurance Company Financial Statements." 

Thomas E. Muffin then gave his Presidential Address. 

Following this, President Murrin introduced the following 17 new 
Associates: 

Martin Adler 
Allan A. Bell 
William H. Bland 
Robert A. Brian 
Charles F. Cook 
Carol D. Dickson 

Daniel J. Flaherty 
Charles A. Hachemeister 
H. Donald Hanson 
Carlton W. Honebein 
Joseph V. Naffziger 
Steven H. Newman 

In presenting diplomas to the following 9 
Murrin gave a brief biographical sketch on each 

Alan C. Curry Darrell W. Ehlert 
Joseph J. DeMelio Dale A. Nelson 
Stanley A. Dorf Robert G. Oien 

Stephen L. Perreault 
Philip O. Presley 
Rajaratnam Ratnaswamy 
James F. Richardson 
James E. Scheid 

new Fellows, President 
individual: 

Neill W. Portermain 
Paul A. Verhage 
Bernard k. Webb 

Norton E. Masterson then presented the recommendations of the 
Nominating Committee (William Leslie, Jr., Norton E. Masterson, Sey- 
mour E. Smith, Chairman) for nomination for the offices of President, 
Vice President, Secretary-Treasurer and three members of the Council, 
based on the returns from the informal ballot distributed to the Fellows 
under date of October 14, 1965. 

There being no further nominations from the floor, the Fellows present 
proceeded to vote on the following slate as presented by the Nominating 
Committee: 

P r e s i d e n t  - Harold E. Curry 
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V i c e  P r e s i d e n t s  - Charles C. Hewitt, Jr. 
Harold W. Schloss 

S e c r e t a r y - T r e a s u r e r  - Albert Z. Skelding 

M e m b e r s  o f  C o u n c i l  - Lester B. Dropkin 
William S. Gillam 
Allen L. Mayerson 

A vote was then taken on each position and the foregoing were de- 
clared duly elected. 

The gathering was then informed that the Council, acting tinder the 
provisions of Article V of the Constitution, had elected the following 
officers: 

E d i t o r  - Matthew Rodermund 

L i b r a r i a n  - Richard Lino 

G e n e r a l  C h a i r m a n  o[  t h e  E x a m i n a t i o n  C o m m i t t e e - N o r m a n  J. Ben- 
nett. 

The action of the Council on these three officers was subject to con- 
firmation by vote at the November 1965 meeting. 

Upon a call for a vote the above three individuals were declared duly 
elected. 

Thereupon, the 1965 Annual Meeting was adjourned at 12:00 noon 
on November 16, 1965. 

Beginning at 1:30 p.m. there was held before an overflow audience an 
extracurricular joint seminar on credibility sponsored by the Casualty 
Actuarial Society and the Society of Actuaries. 

The program and the names of the participants follow: 

M o d e r a t o r  - Laurence H. Longley-Cook, FCAS 

( I ) Credibility - -  Its Meaning and History 

Allen L. Mayerson, FCAS, FSA 
"A Survey of the Field" 

Donald A. Jones, ASA 
"Tile Posterior Premium" 

Charles C. Hewitt, Jr., FCAS 
"Reconciliation of Some Ideas of Albert W. Whitney, 

Arthur L. Bailey, Allen L. Mayerson." 
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(2) Credibility In Experience Rating 

Arthur G. Weaver, FSA 
"Credibility in Group Insurance" 

Ernest A. Arvanitis, FSA 
"Credibility Considerations for Group Underwriting and 

Group Dividends" 

Nathan F. Jones, ACAS, FSA 
"Comments on Theory Versus Practice in Experience Rating" 

Robert A. Bailey, FCAS 
"Credibility as a Correlation Between Past and 

Future Experience:" 

(3) Credibility in Classification Rate Making 

Lewis H. Roberts, FCAS 
"Generalized Theory of Credibility" 

LeRoy J. Simon, FCAS 
"Credibility Concepts in the Property Insurance Field" 

Jeffrey T. Lange, FCAS 
"Credibility Concepts in Casualty Insurance." 

Following the presentations by the above listed participants there were 
numerous additional comments from the audience as well as questions 
directed to individual members of the seminar. Due to time limitations it 
was necessary to terminate the discussions and adjourn the seminar at 
approximately 4:30 p.m. 

Respectfully submitted, 
ALBERT Z. SKELDING, 

Secretary- Treasurer 
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R E P O R T  OF T H E  SECRETARY-TREASURER 

The following report summarizes those activities of the Council, sub- 
sequent to the 1964 Annual Meeting, which it is felt will be of particular 
interest to the membership. 

Mail Vote of January 21, 1965 

The Council approved the petition for recognition of a contemplated 
local actuarial club to be known as the Midwestern Actuarial Forum, 
an organization which is now in being. 

Meeting o[ May 23, 1965 

The Council voted to receive the draft report of the Committee on 
Annual Statement, which had been distributed to the entire member- 
ship under date of December 3, 1964. In passing it is noted that this 
draft was the subject of a lively panel discussion at the May 1965 
meeting of the CAS. The Council also voted to delegate to the Com- 
mittee on Annual Statement, with power, the task of incorporating in 
a final report any changes from the draft which the Committee agreed 
upon. 

The Council authorized the Librarian to enter into negotiations with 
the Insurance Society of New York and the Society of Actuaries for 
reciprocal borrowing privileges from the libraries of the three organ- 
izations. As noted in the recently revised edition of the "Recom- 
mendations For Study" this arrangement has been ratified by the three 
societies. 

The Council accepted with thanks and sincere regret the resignation 
of Harold W. Schloss as Editor. It then appointed Matthew Roder- 
mund to succeed him. 

Mail Vote of August 3, 1965 

The Council voted to approve the recommendation of the Educational 
Committee that, beginning with the May 1966 examinations, Asso- 
ciate Part 2 be a joint identical examination with the Society of Ac- 
tuaries. 

OTHER ITEMS OF INTEREST 

Future Meetings 

It has been necessary for various reasons to make several changes with 
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respect to sites and dates of previously scheduled future meetings. The 
schedule as it now stands follows: 

May 22-25, 1966--Cavalier Hotel, Virginia Beach, Virginia. 
November 14-16, 1966--Sheraton-Cadillac, Detroit, Michigan in 

lieu of the previously scheduled Ann 
Arbor meeting. 

May 24-26, 1967--Pheasant  Run Lodge, St. Charles, Illinois. 
November 15-17, 1967--Hotel  America, Hartford, Connecticut. 
May 1968--Due to fact that an advance booking of some six or 

seven years is required, Williamsburg, Virginia has 
been abandoned as a possible meeting site. 

The examination Syllabus has been revised to become effective with 
the May 1966 examinations. Copies of the revised edition have been mailed 
to all members. 

It is hoped that before the end of the year, or shortly thereafter, the 
Johnson Reprint Corporation will be able to fill orders for reprint copies 
of back numbers of the Proceedings in accordance with the following 
tentatively established prices: 

Volumes I-XXIX----Cloth bound - -  $640.00 per set 
Volumes I-XXIX----Paper bound - -  $570.00 per set 
Volumes I -XXVI l l - -Pape r  bound - -  $ 20.00 each 
Volume X X l X - - P a p e r  bound - -  $ 10.00 each 

The thanks of the Society are due to the American Mutual Insurance 
Alliance, the Insurance Information Institute and the National Associa- 
tion of Independent Insurers for a contribution of $300.00 each toward 
defraying the printing costs of our brochure A Career as a Casualty 
Actuary. 

Thanks also are due to the National Council on Compensation In- 
surance for donating office space and the facilities of the National Council 
in connection with conducting the business end of the office of the Sec- 
retary-Treasurer. 

The financial report of the Secretary-Treasurer for the fiscal period 
October l, 1964 through September 30, 1965 is attached to this report. 
Copies of the financial report are available at this meeting. 

It will be noted that during this period disbursements ($33,681.74) 
exceeded receipts ($32,460.42) by $1,221.32. This result is largely in- 
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fluenced by the fact that on the occasion of our gala, once-in-a-lifetime, 
Fiftieth Anniversary meeting in November of 1964, expenses exceed re- 
ceipts by $! ,870.54. 

As of October 1, 1965 the assets and surplus of the Society consist of 
Checking account $ 6,902.98 
Two savings accounts 16,271.39 
U. S. savings bonds (maturity value) 5,000.00 

Total $28,174.37 
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FINANCIAL REPORT 

Cash Receipts and Disbursements 
from October 1, 1964 through September 30, 1965 

Receipts 

On deposit 10.1-64 (Checking) ................. $ 8,770.97 
On deposit 10-1-64 (Savings) .................... 10,556.09 
On deposit I0-1-64 (Savings) ..................... 5,068.63 
Members dues ...................... $11,650.00 
Examination fees ................ 3,456.28 
Sale of Proceedings ............... 2,709.74 
Sale of Readings ...................... 202.25 
Spring & annual meetings ...... 5,703.00 
Registration fees .................. 3,211.00 
Invitational program ............ 1,860.00 
Foreign exchange . . . . . . . . . . . . . . . . . . . .  --24.36 
Bond interest ....................... 193.76 
Savings account interest . . . . . . . .  646.67 
Michelbacher Fund ............... ],380.58 
For Actuaries' Club N. Y .. . . . . . .  555.00 
Miscellaneous ........................ 916.50 32,460.42 

Total ............................ $56,856.11 

Disbursements 

Printing & stationery ........ $17,728.96 
Secretary's office ............... 2,100.00 
Examination expense ......... 1,305.73 
Meeting expense ................. 10,043.89 
Library fund ..................... 7.80 
Insurance ........................ 101.74 
Refunds: 

Lunch & dinners ............ 429.50 
Examinati~ fees .......... 88.53 
Registration fees ............ 263.45 

Fees to Actuaries' Club N . Y .  540.00 
Miscellaneous ................. 1,072.14 

$33,681.74 
On deposit 9-30-65 

Checking ............... 6,902.98 
Savings ................. 10,983.91 
Savings ................... 5,287.48 

Total .............. $56,856.11 

Assets 

Cash in bank 9-30-65 
Checking .................................... $ 6,902.98 
Savings ...................................... 10,983.91 
Savings ......................................... 5,287.48 
U. S. Savings Bonds .................... 5,000.00 

Total ........... $28,174.37 

Liabilities 

Surplus (Miche~bacher Fund) $17,200.21 
Other surplus ..................... ]0,974.16 

Total .............. $28,174.37 

One U. S. Treasury Bond 37/8O/o No. 24277 due for $1,000 on May 15, 1968. 

Two U. S. Treasury Bonds 37/8% Nos. 3462-3 due for $1,000 each on May ]5, 1968. 

Two U. S. Treasury Bonds 37/8% Nos. 1673-4 due for $1,000 each on November 15, 1974. 

Employers' Fire Insurance Company Policy No. 31 F238562 for $5,000 on books and book cases 
stored at 200 East 42 Street and $2,000 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. 01.814744 in Maryland Casualty Company. Expires 5-10-66. 

Owners', Landlords' and Tenants' Liability Policy No. 52-523796 in Maryland Casualty Company. 
Expires 4-23-66. 

NOTES 

The miscellaneous receipts item of $916.50 consists principally of a contribution of $300 each from 
the American Mutual Insurance Alliance, the Insurance Information Institute and the National 
Association of Independent Insurers towards the reprinting costs of "A Career as a Casualty 
Actuary." 
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The principal miscellaneous disbursement items are: 
Insurance Society of New York--Organization membership .............................. $ 150.00 
American Academy of Actuaries--CAS pro rata share of legal and 

organization expenses ....................................................................................... 634.46 
Contribution to International Congress ............................................................. 25.00 
Floral tribute in memory of Past President Winfield W. Greene ........................... 26.00 
Refunds on orders for out-of-print Proceedings ............................................. 40.00 
Purchase of adding machine ............................................................................. 123.76 
Non-reimbursed photographic e x p e n s e -  50th Anniversary meeting .................... 37.00 

Total .................. $1,036.22 
~= t /  = 

This is to certify that we have audited the accounts, examined all vouchers and investments shown 
above and find same to be correct. 

Auditing Committee 
H. G. CRANE, Chairman 

THOMAS W. FOWLER 
MATrHEW RODERMUND 
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BOOK NOTES* 

James L. Athearn, General Insurance Agency Management (The Irwin 
Series in Risk and Insurance), 390 pages, Richard D. Irwin, Inc., 
Homewood, Illinois, 1965. 

This book describes the principles, procedures, profit techniques, and 
management information necessary for the successful operation of a gen- 
eral insurance agency. The purposes of the book apparently are to provide 
one consolidated source of agency management information for those who 
are experienced in the insurance business as well as for those who are new, 
to serve as a reference guide to those who work in an insurance agency, to 
advise the reader of the sources of information about insurance agency 
management, and to provide a comprehensive and informative view of the 
nature of the operations of a general insurance agency to readers who have 
had no previous experience or training in that field. 

The author is Dean of the School of Business Administration, Montana 
State University. 

Ralph H. Blanchard, Risk and Insurance and Other Papers, 210 pages, 
University of Nebraska Press, Lincoln, 1965. 

The author of this book has been a Fellow of the Casualty Actuarial 
Society since 1917 and is a Past President. Now Professor Emeritus of 
Insurance, Graduate School of Business, Columbia University, Doctor 
Blanchard has collected for this book thirty-five of his major articles and 
addresses on the fundamental principles of risk-bearing. He considers 
here such disparate but related matters as ratios and public relations, 
premium rates and insurance terminology, constructive competition and 
government and insurance. 

Doctor Blanchard explores in all its aspects the risk element in the 
American adult's personal and business life and the use to be made of 
insurance in solving such risk problems. 

John D. Long and Davis W. Gregg, Editors, Property and Liability 
Insurance Handbook (The Irwin Series in Risk and Insurance), 
1265 pages, Richard D. Irwin, Inc., Homewood, Illinois, 1965. 

This Handbook is an encyclopedic treatment of property and liability 
* A traditional feature of the Proc'eedings, Reviews of Publications, has been dis- 
continued. Since the Proceedings is issued only once a year, books that are of in- 
terest to members of the Casualty Actuarial Society have usually been reviewed in 
many other organs of the insurance press before any discussion of them can have 
appeared in the Proceeditzgs. Henceforth, therefore, the Proceedings will merely list 
new books of interest with a few words describing the contents but with no critical 
opinions. 
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insurance. Planned and edited by Doctor Long, Professor of insurance 
of the Graduate School of Business at Indiana University (Doctor Long 
also authored two of the chapters), and Doctor Gregg, President of the 
American College of Life Underwriters, this book was written by seventy- 
four outstanding American insurance authorities in addition to Doctor 
Long, three of whom are Fellows of the Casualty Actuarial Society: James 
M. Cahill, Harold J. Ginsburgh, and Charles J. Haugh. Fifty-eight others, 
including seven members of the Casualty Actuarial Society, served as 
Consulting Editors. 

Detailed attention is given in this book to each line of property and 
liability insurance, including fidelity and surety bonds. The treatment in- 
cludes the functions of insurance; structure of the business, including 
insurance pools, reinsurance, company and agency management, pro- 
fessionalism, marketing, and nonadmitted markets; the concept of risk 
management; policy forms, underwriting principles, and ratemaking; ac- 
counting and tax problems; public relations; and almost every other con- 
ceivable aspect of the property and liability insurance business. The 
reader is aided by indexes and numerous cross-references. 

Walter O. Menge and Carl H. Fischer, The Mathematics of Life Insurance, 
491 pages, The Macmillan Company, New York, 1965. 

This is a revision of a textbook, An Introduction to the Mathematics 
of Life Insurance, published in 1935 by Doctor Menge and James W. 
Glover. Doctor Menge, a Fellow of the Society of Actuaries, is Chairman 
of the Board of the Lincoln National Life Insurance Company, and Doctor 
Fischer, also a Fellow of the Society of Actuaries, is Professor of Insurance 
and Actuarial Mathematics in the Graduate School of Business Administra- 
tion at the University of Michigan. 

Much of the material in the earlier book has been rewritten and new 
exercises for the student have been added. The rewriting accommodates 
recent actuarial practice and deals primarily with single life contingencies 
and applications of these contingencies in combination with the theory 
of interest. The authors introduce their subject with a discussion of the 
theory of probability and then go on to explain mortality tables, annuities, 
net premiums, net level reserves, modern reserve systems, and gross pre- 
miums. The text also supplies the latest statutory mortality tables (1958 
C.S.O. with 3% interest). 
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O B I T U A R I E S  

GILBERT EUGENE AULT 

LEO DAVID CAVANAUGH 

WINFIELD W. GREENE 

GRADY HAYNE HIPP 

SAMUEL MILLIGAN 

WILLIAM F. SOMERVILLE 

GILBERT EUGENE AULT 

1896 - -  1965 

Gilbert E. Ault, Actuary of The Church Pension Fund, died on April 
13, 1965 in Englewood Hospital, New Jersey. He was 68 years of age. 

The lifework o~ Gilbert Ault was pensions. Although his achievements 
in casualty and life insurance were notable, his major effort was in the 
construction and maintenance of pension plans, enabling many thousands 
of people to enjoy the retirement which was denied him. 

Mr. Ault stayed on the job to the end, completing his 42rid Annual 
Statement as Actuary of The Church Pension Fund from his hospital bed. 
He died a month later. His early work for the Pension Fund (which ad- 
ministers the national pension system for Episcopal clergymen) was on a 
consulting basis, from 1923 to 1939, when he was appointed Actuary. 
He was also Actuary of Church Life Insurance Corporation, an affiliate 
of the Fund. 

Previous connections were: Guardian Life Insurance Company (1919 
to 1922), Woodward, Fondiller, & Ryan (1922 to 1931), Colonial Life 
Insurance Company (1931 to 1939). He constructed the Valuation Tables 
for the New York State Workmen's Compensation Act, also the far-flung 
pension system of International Telephone and Telegraph Corporation. 

Mr. Ault was born on October 7, 1896 in State Line Mills, Pennsyl- 
vania. He received his A.B. (with special honors in mathematics) in 1918 
from the University of Rochester. He then pursued graduate study in mathe- 
matics at Columbia University. He was a Fellow of the Casualty Actuarial 
Society from 1931, an Associate of the Society of Actuaries from 1924, 
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an Active Member o£ the Fraternal Actuarial Association from 1924, and 
a Senior Member of the Actuaries Club of New York. 

Among his published papers are "Methods of Financing Pension Plans" 
in the Handbook of Business Administration (American Management 
Association) and "Group Annuities" in the Record of American Institute 
of Actuaries, Volume XVIlI.  He made useful contributions to pension 
theory in the early years. He also devised programming methods which 
utilized computers to unusual extent. 

By application of a brilliant mathematical intellect to complex actuarial 
projects, Mr. Ault achieved some meticulous procedures which left 
negligible room for error. His associates sometimes marveled at his elegant 
methods and are left with the desire to pursue his theories and purposes 
insofar as possible. 

Church and college benefited from Mr. Ault's efforts as Trustee and 
Treasurer of the First Congregational Church of Hackensack, Treasurer 
of the Greater Hackensack Everymember Canvas, Vice President of Roch- 
ester Alumni Association. That he had a generous nature was attested by a 
number o£ individuals who spoke gratefully after his death of aid given 
them over the years. 

His family includes a son, Wilbur E. Ault; three daughters, Mrs. 
Charles (Mary) Morris, Mrs. William (Dorothy) Stone, Mrs. David 
(Ruth) Hadley; and eleven grandchildren. His wife, Constance, prede- 
ceased him in 1943. 

LEO DAVID CAVANAUGH 

1889 - -  1965 

Leo David Cavanaugh, an Associate o£ the Casualty Actuarial So- 
ciety since 1922, died in Chicago July 18, 1965. He was chairman of the 
board of the Federal Life Insurance Company until his retirement in 1959. 
He had been associated with that company for 45 years. 

He was elected actuary of the company less than a year after he be- 
came associated with it and his progress was rapid. In 1923 he became vice 
president and actuary; in 1931, executive vice president and actuary; 
in 1939 he succeeded Isaac Miller Hamilton and became the company's 
second president; and, in 1954 he became chairman of the board. 

During his long service in the insurance business he was a former 
president of the Accident and Health Underwriters Conference; president 
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and chairman o~ the Insurance Federation of Illinois; a member of the 
executive committee of the American Life Convention; a member of the 
board of the Institute of Life Insurance; chairman of the finance commit- 
tee of the American Life Convention and treasurer of the American Service 
Bureau. 

WINFIELD W. GREENE 

1887 - -  1965 

Winfield W. Greene, a Charter Member and Past President of tile 
Casualty Actuarial Society, and a Fellow of the Society of Actuaries, died 
on March 26, 1965 at St. Elizabeth's Hospital in New York. 

At the time of his death Mr. Green was President of W. W. Greene, 
Incorporated, Reinsurance Intermediaries and Actuarial Consultants, of 
New York City, and also a Vice President and Director of the Old Re- 
public Life Insurance Company of New York. 

Mr. Greene was born in Surrey, Maine, on May 22, 1887. After 
graduating from Brown University in 1910 he became associated with 
the New York Life Insurance Company, Actuary's Department. In 1913 
he joined the examination force of the New York State Insurance De- 
partment. Eater he became Assistant Actuary of the New York Work- 
men's Compensation Commission. At a still later date he organized the 
Colorado State Workmen's Compensation Fund and served as Manager of 
that organization in its infancy. He then was called upon to serve as 
Manager of the Compensation Rating and Inspection Bureau of New 
Jersey. He later was an Underwriter and Consulting Actuary of the Em- 
ployers Mutual Insurance Company of New York. Following this he be- 
came Actuary of the young National Council on Compensation Insurance. 

In October 1925 he joined the General Reinsurance Corporation as 
Controller and was Executive Vice President of that organization from 
1945 to 1952. 

Mr. Greene was a pioneer and a leading contributor in the develop- 
ment of the application of scientific techniques to the problems of work- 
men's compensation insurance ratemaking and rating procedures when 
that branch of the insurance industry came into being in the United States. 
Although there have been many changes in those procedures since those 
days, the current workmen's compensation ratemaking methods retain 
many of the basic elements, including the idea of individual classification 
credibility, developed by Mr. Greene and embodied in the paper on Work- 
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men's Compensation Ratemaking which appeared in Volume XI |  of the 
Proceedings of lhe Casualty A cluaria[ Sociely. 

From the time of the organization of the Casualty Actuarial Society in 
1914 Mr. Greene maintained a lively interest in the affairs of the Society. 
He contributed many outstanding papers to the Proceedings beginning with 
"Valuation of the Death Benefits Provided by the New York Compensa- 
tion Law," one of the three papers presented at the first meeting of the 
Casualty Actuarial Society held on November 7, 1914. 

The passing of Win, as he was known to his colleagues in the casualty 
actuarial profession, leaves a gap which cannot be filled. His outstanding 
abilities and pre-eminence in the fields of workmen's compensation and 
casualty reinsurance, coupled with his never failing availability for dis- 
cussion of problems with all who sought him out, were sources of in- 
spiration and comfort to actuaries old and young. 

Mr. Greene is survived by his widow, Grace Lau Greene; two sons, 
Winfield K. and Thomas A.; a daughter, Mrs. Ludwig Saskor; and three 
grandchildren. 

GRADY HAYNE HIPP 

1893 - -  1965 

Grady Hayne Hipp died June 25, 1965 in Greenville, South Carolina. 
He had retired in 1959 as Executive Vice President of the Liberty Life 
Insurance Company of Greenville. He was admitted as an Associate of 
the Casualty Actuarial Society on November 17, 1927. He also was an 
Associate of the American Institute of Actuaries and the Fraternal Actu- 
arial Association. 

Grady Hipp was born in Old Town, South Carolina, on February 3, 
1893. He graduated from Newberry College in 1911 and took post gradu- 
ate work at the Universities of Virginia and Wisconsin in mathematics and 
political economy. Thereafter he was employed by the Insurance Depart- 
ments of the State of Wisconsin from 1912 to 1919 with the title of As- 
sistant Actuary, and the State of New York from 1919 to 1930 with the 
title of Actuary. 

In 1930 Mr. Hipp came to the New York State Insurance Fund as 
Actuary and remained there until 1943 at which time he joined the Liberty 
Life Insurance Company. 

Since his retirement from the Liberty Life Insurance Company Mr. 
Hipp had been living in Greenville. He is survived by his wife, Thelma 
Bush Hipp. 
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SAMUEL MI LLIGAN 

1 8 8 7 -  1965 

Samuel Milligan, a Charter Member of the Casualty Actuarial Society 
and a Fellow of the Society of Actuaries, died on August 8, 1965, at the 
age of 78. He was born in Londonderry in County Derry, Ireland, on May 
12, 1887, and was graduated from Foyle College there. In 1906 he came 
to this country and joined the Metropolitan Life Insurance Company on 
December 31st of that year as an Audit Clerk. 

Later he transferred to the Company's Actuarial Division and was 
appointed an Assistant Actuary of the Company in 1920. 

In 1926 he was given responsibility for the operation of the Com- 
pany's Ordinary Department with the title of Third Vice-President. He 
was advanced to Second Vice-President in 1936, Vice-President in 1944, 
and Administrative Vice-President in 1951. In 1953 he was elected Senior 
Vice-President and a member of the Company's Board of Directors. He 
retired from active service with the Company on December 31, 1957. 

In 1949 Mr. Milligan was awarded the Ulster-Irish Honor Medal by 
the Ulster-Irish Society of New York. The medal is awarded annually to 
a person of Ulster birth or descent "who has enriched the arts, sciences 
and life of the people of the United States." The citation accompanying 
the award read in part, 

"Your superb achievements in the world of finance, your invaluable 
service to our Government in National emergencies, are worthy of 
honor, but it is what you are, rather than what you have done, that 
brings us together tonight to acclaim you. 

"The high esteem in which you are held by the tens of thousands 
of the Metropolitan staff, your unfailing courtesy to, and consideration 
of the humblest worker, your exemplification of all that is fine in Ulster 
character, your true democracy in that you with the kings of finance 
yet keep the common touch, make you the ideal recipient of this medal. 

"We honor ourselves in honoring you." 

At the time of the award, the late Leroy A. Lincoln, then President 
of the Metropolitan, expressed the following tribute to Mr. Milligan: 

"I know you will speak for all of us on the many facets of Mr. 
Milligan's character and abilities, l have often said, and have not yet 
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been challenged, that Samuel Milligan is the most valuable, all-around 
Officer that we have in the Metropolitan. His genial personality and 
common-sense attitude toward things are accompanied by a deep 
sense of responsibility and of a desire to secure the correct solution of 
any question." 

Sam Milligan was an extremely generous man, with both his time and 
money. The extent of his generosity is little known, since he always in- 
sisted on anonymity. But he was a true example of the man who would 
give the shirt off his back if he thought it were needed. 

Mr. Milligan was an honorary member of the Home Office Life Under- 
writers Association. He was also a member of the New York Athletic Club, 
the American-Irish Historical Society and the Friendly Sons of St. Patrick. 

An ardent fisherman and hunter, he had for many years maintained a 
home on Lake Champlain, where he resided at the time of his death. 

A bachelor, Mr. Milligan is survived by his sister, Miss May R. Milli- 
gan of Westport, N. Y. 

WILLIAM F. SOMERVILLE 

1 8 8 5 -  1965 

William F. Somerville died November 12, 1965 at St. Luke's Hospital 
in Kansas City, Missouri. He had retired as Secretary of the St. Paul- 
Mercury Indemnity Company in January of 1951. He was an Associate 
of the Casualty Actuarial Society, having been admitted November 19, 
1926. 

Mr. Somerville was born on August 9, 1885 in Birkenhead, England. 
He started his career in London in 1903; in 1914 he came to America and 
a little later became affÉliated with the Hartford Accident and Indemnity 
Company in its home office. Later he went to the Lumbermen's Mutual 
Casualty Company in Chicago, and then joined the St. Paul-Mercury In- 
demnity Company in 1930. He was appointed Assistant Secretary in 1937, 
Secretary in 1943, and Director of that company in 1950. 

Mr. Somerville lived after his retirement in Excelsior Springs, Missouri. 
He is survived by his wife, and one daughter, Mrs. Max Mann. 
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. 1 9 6 5  E X A M I N A T I O N S  O F  T H E  S O C I E T Y  

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 GENERAL ]~'[ATIi[EMATICS 

The questions for ]?art 7[ were prel)ared and eop)wighted by the Educa- 
tional Testing Service of Princeton, N. J., and cannot be reprinted. Stu- 
dents may obtain a set of similar questions from the Secrctary-Treasurer. 

.. 

. 

. 

. 

. 

6.  

P A R T  I I  SECTION (a) 

P R O B A B I L I T Y  

In  three throws with a pair of dice, what is the pI'ol)aliility of throw- 
ing doubler.s at ]east once ? 

I f  the letters of the word BECOMING are arranged in a random 
fas]lion, what is the probability that the 0 and the I will be separated 
by exactly one letter ? 

Je r ry  tosses 3 coins while Tom tosses 2 coins. What  is the proba- 
bility that Tom will turn up more heads than Je r ry?  

There are three mutually exclusive events, A, B and C, one of which 
must happen. The odds are 8 to 3 agahist A;  5 to 2 against B. Find 
the odds against C. 

One urn contains 5 red and 3 yellow balls; a second urn contains 2 
red and 4 green balls. One ball is transferred at random from the 
first to the second urn. What  is the probability that a ball now drawn 
at random from the first ll1"11 iS red ? 

]:f at least one of the three events, A, B, C, must occur; and if tile 
events A, B and C are not mi~tually exclusive; what is tim proba- 
bility that all three events occur, given that Prob (A) ~ .4, Prob 
(B) ~ .5, Prob (C) ~-- .46, Prob (AB) ---- .14, Prob (AC) = .16, 
Prob (BC) = .167 
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7. A and B stand in a circle with ten other persons. I f  the ar, 'angement 
of the twelve persons is at random, find the probability that there 
are exa~-tly three persons between A and B. 

8. An experiment fails 3 limes as often as it succeeds. What  is the 
probability that there will be at least 2 successes in the next 4 
attempts 7 

9. Suppose 3 bad light bulbs get mixed with 12 good ones. I f  yon start 
testing the bulbs one by one until you have found all the bad ones, 
what is the probability ()f finding the last defective on the seventh 
testing ? 

1.0. A game is played by drawing a card at random from a special deck 
of 10 cards consisting o~ 4 aces, 2 kings, 2 queens, a jack and a ten. 
The Dune pays as follows: nothing if an ace is drawn;  $1 if either 
a king or queen is drawn ; $2 if either the jack or ten is drawn. 
What  is the fair price for playing this game .~ 

11. An urn eont~dns a white ball, a black ball and a red ball. A sequence 
of 5 drawings is made with replacement after each drawing. What  
is the prolmbilily that the white ball will ~Jppear twice, the black 
twice and the red once 7 

12. Three numbers are random]y drawn one after the other from the 
set (1,2,3,4,5). The three different digits so obtained are written 
dowJ~ in the order in which they were drawn. What  is tim probability 
that the resulting three-digit number ln|'ns out to be even 7 

13. Consider a square sheet of tin, 20 inches wide, that contains 10 rows 
~md 1.0 columns of circular boles, each 1 inch in diameter, with cen- 
ters evenly spaced at a distance 2 inches apart. What  is the proba- 
bility that a particle of sand (considered as a point) blown against 
the tin sheet will fall upon one of the holes and thus pass through 7 

14. I f  a die is tossed 5 times, what is the probabilily that all numbers 
will be greater than 2, but not all will be" greater than 4? 

15. The time, measured in minutes, required by a man to travel from 
his home to a train station is a random phenomenon obeying a uni- 
forln probability law over the interval 20 to 25. I f  he leaves his home 
promptly at 7:05 A.M., what is the probability that he will catch a 
train that leaves the station promptly at 7:28 A.M. ? 
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An urn  contains balls of 4 different colors, each color being repre- 
sented by the same number  of bails. Four  balls are drawn wittl re- 
placement. Wha t  is the probabil i ty that  at least 3 different colors 
are represented in the sample ? 

1.7. Consider a sequence of 4 games such that  r coins are tossed simul- 
taneously for the r ~h game ( r =  1,2,3,4). Wha t  is the probabil i ty 
that  the total number  of ])cads in all 4 games combined is exactly 4? 

18. A bridge player  announces that  his hand (of 13 cards) contains 
the ace of hearts. Wha t  is tile probabil i ty that it will contain another 
ace ? (Leave your  answer in factorial notation.) 

1.9. Twenty-five raffle tickets contain two winning tickets. What  is the 
smallest number  of tickets a person must  buy in order to have a 
95% or better  chance of wilming at least one prize ? 

20. Suppose that  75% of the ranchers raising cattle include a special 
vi tamin snpplemellt  in the diet of their herds. When the animals arc 
sold, each is classified as either Grade A or Grade B. I f  the vitamin 
supplement  is not included in the diet of an animal, the probabil i ty 
that  the animal will become Grade A is 3 /2;  if the vitamin supple- 
mea t  is included in the diet, tile probabil i ty that the re:ritual will be- 
come Grade A is 4/5. W h a t  is the probabil i ty that  an animal sold as 
Grade A had been raised with the vitamin supplement  included in 
its diet ? 

21. A and B play a game which consists of playing a series of hands. 
At  each play of a ]land the prohabil i ty that  A wins the ]land is 1/4;  
that  B wins the ]mud is 1/2;  that there is a tie is 1/4. A is declared 
the winner of tile game if he wins at one hand befl)re B wins at two 
hands. Otherwise B is the winner of the game. Wha t  is the proba- 
bility that  A wins the game 

22. A randonl phenomenon has a probabil i ty function specified by tile 
following (cmnulative) distribution function : 

t i ' ( x )  ~ ½e -<x/~°)2 t'or x - > 0  

1 - -  .4e -(×/~°>: for x_<O 

Wha t  is the probabil i ty that  the random phenomenon specified by 
the given funct ion will be greater  than 50 ? 
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23. Consider n part{ties, each of which may be fot, nd with the same prob- 
ability, l /N ,  in any one of N cells (N>n) .  What  is the probability 
that n of the cells each contain one particle? Assume that all the 
particles are distinguishable and that any nmnber of them from 0 
up to n can be found in each of the cells. 

24. For  a certain line of insurance, individual insureds are classified 
as being either Class A or Class B. The probability of ,an insured 
having an accident during a one-year period is p if he is in Class A ;  
2p if he is in Class B. The line of insurance is such that an insured 
can have at most one accident each year. I f  the probability that a 
Class A insured will have no accidents in a 3 year period is .216, 
what is the probability tlmt a Class B insured will have only 1 acci- 
dent in a 2 year period ? 

25. An urn contains some black and some white balls. When 2 bails are 
drawn at random, the probability of their both being white is 5 times 
the probability of their both being black. Also, it is 6 times as likely 
that the balls are of different colors as that they are both black. 
How many black and how many white balls are in the urn ? 

P A R T  I I  SECTION (b) 

S T A T I S T I C S  

26. A binomial distribution of 400 items has a mean of 80. What  is the 
standard deviation ? 

27. F ind  the coefficient of variation for the following distribution: 

Variable ] 3 ] 4 ] 5 ]  6 ] 7  
Frequency ] 2 ] 4 [ 7 I 6 I 1 

28. A random variable x has a mean equal to 20 and a standard devia- 
tion equal to 8. For  what values of R and S does the random vari- 
able y - ~ - R x - - S  have a mean of zero and standard deviation equal 
to 1? 

29. A r a n d o m  v a r i a b l e  has  the  p r o b a b i l i t y  d e n s i t y  f u n c t i o n  
f ( x )  ~ 1/M, o~--x~M. Find its standard deviation. 
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If, on the average, 400 cubic centimeters of water will have 8 bac- 
teria in the solution, what is the probability that, if 20 cubic centi- 
meters arc drawn off, there will be not more than 1 bacterium pres- 
ent in the 20 cubic centimeters? 

31. For  a certain normal distribution the median is 89.0 and the fifth 
percentile is 56.1. What  is the standard deviation? 

32. A random variate x has a binomial distribution with parameters 
n ~ 50, p -~- 1/3. Given the probability that  x = 23 is .0202, find 
the probability that x = 24, correct to four decimal places. 

33. The recorded heights and weights for 100 males produced the follow- 
ing information : 

Variate Mean Stand.  Dev. 

Weight 160 lbs. 21 lbs. 
Height  69 in. 3 in. 

Coeff. of Correlation7 

.60 

Estimate, from a regression line, the weight of a 6-foot male. 

34. A die is tossed 50 times. Counting a five or a six as a success, what 
is the approximate probability of getting exactly 20 successes? 

35. Calculate the correlation coefficient between s and t from the follow- 
ing data : 

s 1 6  1 0 1 3 1 1 1 8  
t I 4 0 1 7 1 9 1 2  

36. The weights of 1000 bearings are normally distributed. I f  all those 
bear in~  which weigh 5.1.8 ounces or move nulnber 11.5, and all those 
weighing 5.20 ounces or more ave fomld to number 36, what is the 
average weight of all the bearings ? 

37. The random variable x has a distribution specified by the Z{onlent 
Generating Function e t ( 1 - - t ) - ~ .  What  is the Moment Generating 
Fuqction of the random variable y, where y ~ 3x + 2? 

38. A random sample of five items is drawn, two from a normal distri- 
bution with mean 3 and standard deviation 3, and three from a 
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Poisson distribution with mean 2. Wha t  is the variance of the sample 
mean ? 

39. I f  you wish to estimate the proportion of Democrats in a certain 
district, and want  your  estimate to be correct within .02 units of 
the true proportion witlt a probabil i ty of .95, how large a sami)le 
should you take if, on the basis of pre l iminary  samples, you have 
estimated the true proport ion to be near  4/].0 ? 

40. F ind  the 80% confidence interval  for  the mean of a normal distribu- 
tion whose s tandard  deviation is 2, if  a sample of size 8 gave the 
following values : 9, 14, 10, 12, 7, 13, 11, 12. 

41. Wha t  size sample should be taken if it is desired to reject, at  the 5% 
level of significance, a deviation of 5 units in a sample mean if the 
mean and s tandard deviation of the population are 50 and 10 respec- 
tively? (Normal distribution is not to be assmned for the sample 
l l l e a  n .  ) 

42. A control chart  is to be constructed for a manufac tur ing  process 
which produces 1000 par ts  a day. F rom experience it has been found 
that  4% of the ])arts coming off the production line are defective. 
Wha t  control limits should be set for the number  of defective par ts  
per day, based on a symmetric  critical region of size .01 .~ 

43. I f  the heights of soldiers are normally distr ibuted with a mean of 
70 inches and a variance of 18 inches, what is the probabil i ty that  
if two soldiers are selected at random one of these is at least 4.8 
inches taller than the other ? 

44. Given the probabil i ty  densKy function f(x) ~x/2 ,  O~--x~:2. Find 
the probabil i ty density function for y, where y - ~  x ~ / 2 .  

45. Wha t  is the largest  critical region which can be chosen without 
rejecting the hypothesis that  the observed data in the table below 
fit the theoretical distvibntion ? (1)o not interpolate.)  

Class I I I II I I I i 1  IV I V 
Expected ]?req. [ 10 ] 10 I 10 I 10 [ 10 
ObscrvedFreq. I 111 12 I 10 I I le 
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46. An urn contains an equal quant i ty  of each of 3 different types of 
balls, labeled 1, 2, and 3. I f  three drawings (with replacement)  are 
made, what  is the variance of the sum of the numbers on the balls 
extracted ? 

47. Random samples were drawn from two normal populations with 
unknown means and common variance. F ind  the 90% confidence 
limits for the difference of the two population means, given: 

Sample Size Sample Mean &tmple St. Dev. 

Sample 1 5 40 18 
Sample 2 6 30 ]5 

(Each sample variance calculated as the average of the squared 
d iffereaces f rom sample mean.) 

48. 
to . O 

Given a frequency functmn of the form - ~  e -~× 0 _<x_< ~,0elsewhere.  

Wha t  is the maximum likelihood estimate of o for the following ran- 
dom sample values : 2.2, 2.4, 3.7, 2.8, 3.9 ? 

49. At  what  level does the difference in s tandard deviations between the 
following 2 sets of observed data  become significant? (Experience 
indicates that  ~ >_ m_,) 

I II 

Size of Sample 9 13 
Average Value 40 20 
Variance 13 3 

50. Wha t  is tile multiple correlation coefficient of z predicted from x and 
y if it is known that  x, y, and z are related to one another by a corre- 
lation coefficient in each case of 0.5 ? 

1. 

P A R T  I I I  SECTIObT (3) 
(3 points) 

A nmrtal i ty  table assumes that  out of 100 people born at the same 
time, one dies each year  until there are no survivors. I f  three men, 
,~ged 20, 30 and 60, are alive today, what is the probability, oll the 
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assmnption that  this morta l i ty  table is applicable, that  they will all 
be alive tllree years hence ? 

(A numerical answer is .required bttt no a t tempt  should be made to 
reduce fractions to lowest possible terms or to nmlt ip ly  out the 
answer.) 

(5 points) 

The probabil i ty that  a man aged x will die within a 3,ear is 1/10. 
F ind  the probabil i ty that  out of two men, A, and B, each aged x, 2, 
will die within the year  and will be the first of the two men to die. 

(4 points) 

Express  the expectation of life of a life aged x in terlns of (a) the 1 
fulmtion of the life table and (b) the p function. 

(3 points) 

Prove the identi ty 
i ~ ¢ d + d  

(5 points) 

Express  in terms of the functions i~ and v, in a form suitable for 
evaluation, the value of a series of 10 annual  payments,  the first 
payment  being due in two years '  time, consisting of $1,000 a year  
for 5 years and $2,000 a year  thereafter .  

(5 points) 

A company is installing data processing equipment.  I t  tan  re~t the 
equipment for $100,000 a year  (payable at the beginning of each 
year)  or buy it out, ' ight for  $950,000. I t  is considered that  the equip- 
ment will require replacing af ter  10 years and will then have a 
sale wdue of $250,000. The company can earn 5% interest (v'°--~ 
.61391 and a ~  7.10782). Show whether it is cheaper foc the com- 
pany to buy or rent. 

( 4  points) 

A agrees to pay  B $100 one year  hence, $110 two yeal~s hence, $121 
three years hence, etc. Each payment  is ten percent greater  than 
the preceding payment .  I f  ten payntents  are made in all, calculate 
the present  wllue of these payments  to B at 10% interest. 
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(5 points) 

])efine in terms of l, v and d 
Dx, Nx, Cx, Rx 

(5 points) 

Give an expression in terms of Commutat ion ]?unctions for the net 
single premium to a life aged x for an assurance to pay  $1,000 in 
the event of death in the first five years, $1,100 in the event of death 
in the sixth year, $1,200 in the event of death in the seventh year,  
increasing to $2,000 in the event of death in the fifteenth year  and 
remaining constant at this figure for  the remainder  of life. 

(5 points) 

A man aged x is entitled to an income at 5% (payable ammal ly  at 
the end of each year)  f rom a fund of $100,000 so long as he lives 
up to age x + 10. At  age x + 10 he will receive his last payment  of 
income and the principal  of tile fund. At  4% interest, give an ex- 
pressimt for the present  value of these payments.  

(5 points) 

A policy is issued to a man aged x providing $10,000 life insurance 
for 10 years followed by $5,000 for tile next 15 years. Af ter  this 
period, the insurance ceases. Give expressions far  : 

(a) The net single premium for the policy. 
(b) The net annual p remium payable for 15 years. 

(6 points) 

Demonstrate  tile relationship 

1 
P x : ~  = ii~:--[~ ~ d 

and give a verbal explanation for the expression. 

(5 points) 

A policy provides $10,000 on death or survival to age 65. The pre- 
mimn for the first five years is to be one-half the subsequent pre- 
miums. Give an expression in commutation functions for the net 
premiums to a life aged x payable  dur ing the first five years for suc.h 
a policy. 
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(5 points) 

A policy provides $10,000 on death before age 65 and an annui ty  
of $1.,000 payable yearly in adwmee, from age 65. Give an expression 
in commutation functions for the net premium for this policy to a 
life aged 40, with premiums limited to 20 years. 

15. (6 points) ) 

Express in terms of con,mutation functions the terminal reserve 
after  5 years for a 10 year endowment insurance of $1,000 to a life 
aged x. 

(a) Using the prospective method. 
(b) Using the rctrosl)eetive method. 

16. (6 points) 

A deferred annui ty  is issued to a man aged 55 for $1,000 a year 
payable yearly in advance from age 65. The annuity is purchased 
by annual premiums and there is no return of the premiums in the 
event of death prior or af ter  age-65. 
Calculate tile terminal reserve for the policy at age 60. 

17. (5 points) 

Distinguish between Initial, Mean and Terminal Reserves. 

18. (6 points) 

I f  tile value of an immediate annui ty  to a life age x ~ 9.876, what 
is tile value of 

(a) An annui ty  due payal)lc semiannually. 
(b) An immediate annui ty  payal)le monthly to lhe same life. 

19. (5 points) 

Give an expression suitable for ewlllmting an annuity to a life aged 
x payal)le qua,'terly under which the first payment  is made at the 
end of 9 months. 

20. (7 points) 

Develop a formula in terms of commutation functions for net pre- 
mimns for an assurance providing $1,000 in the first .),ear, $900 in 
the next year and $100 less each subsequent year under which tile 
premium, payable annually in advanee, is ill proportion to the 
amount of insurance. 
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P A R T  III  SEre'raN (b) 

1. (10 points) 

Discuss the reqnirements necessary for insurability of a given haz- 
ard. Itow does crop-hail insurance meet these requirements? 

. 

. 

4 .  

. 

6 .  

. 

(9 points) 

F, xphdn the differem:cs among the following types of policy : - -  

(a) Comprehensive 
(b) Combinatiun 
(e) Schedule 

(9 points) 

"Insurance is unproductive as it is ismply a t,'ansfer of funds from 
the public to insurers alld vice versa, without any concrete addition 
to tilt National Output ."  Discuss the validity of this statement. 

(10 points) 

According to Willett, what determines the extent to which society 
attempts to prevent accidental loss and reduce uncertainty? 

(12 points) 

Economists often differ as to the role of the Risk-Bearer in the 
production process. Explain in detail " Insurer ' s  Profits" as defined 

by :--  

(a) Hawley 
(b) Clark 

( 7  points) 

The public utilities have been described as having a " n a t u r a l "  ten- 
dency towards monopoly. Explain and discuss. 

( 7  points) 

One of the distinguishing characteristics in the history of Bank 
Stocks has been tile feature of Double Liability. Explain. 
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8. a. (9 points) 

Compare common stocks, preferred stocks and corporate bonds using 
the following criteria: 

(1) level of income 
(2) regularity of income 
(3) security of principal 

b. (6 points) 

What other important differences exist among these types of securi- 
ties ? 

9. (9 points) 

Define investment companies. What are their advantages to an indi- 
vidual investor ? How do they differ from holding companies ? 

10. (12 point.s) 

It is necessary that Fire/Casualty Insurance Compauies have a 
different investment policy than Life Insurance Companies. 

(a) In what way are the policies different ? 
(b) Excluding Statutory Requirements, explain why such a differ- 

ence is necessary in the overall operations of a Fire/Casualty 
Company. 

1. 

. 

. 

P A R T  IV SECTION (a )  

(8 points) 

Both property and casualty forms contain provisions relating to the 
existence of other insurance. Describe the main types of such p.ro- 
visions, indicating the forms in which they can be found. 

(4 points) 

Explain the Replacement Cost Coverage feature of the ])welling and 
Contents Broad Form and the Dwelling Building Special Form. 

(6 points) 

Name the two forms used for writing Business Interruption in- 
surance and discuss the main differences in their coverage. 
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(4 points) 

])istinguish between a "b lanke t  pol icy"  and a "f loat ing pol icy"  as 
used in property insu,rance. 

. ( 4  points) 

What  arc the exclusions under Coverage B of the Workmen's  Com- 
pensation insurance policy ? 

6. (5 points) 

Describe the purpose of the endorsement to Workmen's  Compensa- 
tion policy commonly known as Coverage C. 

7. (4 points) 

What  are the " S t a n d a r d  Except ions"  to the normal classification 
procedures in the Workmen's  Compensation manual? Explain why 
special handling is proper  for "Standard Except ions"  ? 

. (5  points) 

To whom does the term "insured" as used iu the Basic Automobile 
Policy refer  ? 

. ( 4  points) 

Explain how coverage under (a) Hazard 1 and (b) Hazard 2 of the 
Garage Liability Policy differ. 

10. (6 points) 

In automobile physical damage insurance the losses may be settled 
on an "Ac tua l  Cash Va lue"  basis and a "s ta ted  am o u n t "  basis. De- 
scribe tile advantages and disadvantages of these two approaches. 

11. (4 points) 

In  regard to O. L. & T. liability coverage discuss the major differ- 
cnces between the definition of an " a c c i d e n t "  and that  of an "oc- 
currence" .  
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(6 points) 

In the h{ & C manual published by tim National Bureau of Casualty 
Underwriters, the symbols " c " ,  " u " ,  " x "  appear with the rates for 
Property Damage Coverage. Explain the meaning of these symbols. 

(4 points) 

~That does the "Pa i r  and Set"  Clause of the Personal Articles 
Floater provide ? 

(8 points) 

Classify and discuss the various types of renewal provisions used 
in the individual Accident and Health policies. 

(4 points) 

What is the difference betwcen a primary commercial blanket bond 
and a blanket position bond ? 

(5 points) 

Name the two types of insurance allocation provisions in Coverage 
A o£ the broad form theft insurance. Which do you think is mol'e 
expensive and why? 

(4 points) 

Describe the four basic types of ocean marine contracts. 

(8 points) 

Under the l~{otel Policy of the Special Multi-Peril Program, what 
are : 
A) The mandatory coverages 
B) Three Optional coverages 

(3 points) 

In addition to normal direct damage, the typical Glass insurance 
policy includes an agreement to assume the cost of three types of in- 
direct damage. What are these three types of indirect damage? 
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(4 points) 

Boiler and Machinery insurance contracts fall into four categories, 
depending on the nature of the loss covered. Name the four cate- 
gories. 

. 

. 

. 

SECTION (b) 

(10 points) 

The management of your  company decides to deviate from the 
" b u r e a u "  rates. What  percentage deviation would you recommend 
if (a) your  loss experience is about the same as provided for in the 
" b u r e a u "  rates (b) the provision for profit and contingency is 5% 
and (c) your  actual expenses and the " b u r e a u "  rate expense pro- 
visions are as follows: 

Actual Bureau 
Expenses Rate 

Your Expense 
Company Provision 

% 
Loss Adjustment  6.0 7.0 
Commissions and Brokerage 15.0 17.5 
Other Acquisition 5.0 7.0 
General 5.0 7.0 
Taxes, Fees, etc. 3.0 3.5 

Total 34.0 42.0 

( 1 0  Points) 

What  are the basic requirements for a satisfactory medium of ex- 
posure ? Do you consider that " C a r - Y e a r "  in Automobile insurance 
satisfies these requirements 

(15 Points) 

Given a group health insurance contract whose benefits were as fol- 
lows : 

$16 DaiLy Room and Board 
$300 Maximum Miscellaneous 
$250 Surgical Schedule 
$10,000 5{ajor Medical 
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Your analysis indicates the following composite monthly claim cost 
per employee : 

1962 1963 1964 

Room & Board $4.00 $4.25 $4.50 
Miscellaneous 3.00 3.50 4.00 
Surgical 2.00 2.00 2.00 
~'[aj or Medical 5.00 6.00 7.00 

You are asked to promulgate ~ rate for 1965 including a change in 
benefit from $]6 Dai]y Room and Board to $20. ~Vhat gross rate 
would you recommend, given a 12% retention ? 

(10 Points) 

In state " A "  your  analysis indicates the following experience on 
h o l n e o w l ] e r s  ~ c o v e r a g e  : 

.1962 .1963 1964 

Loss Incurred  $ 5,000,000 $ 7,000,000 $ 9,000,000 
Expenses 4,000,000 5,000,000 6,000,000 
Premiums Earned 10,000,000 ].2,000,000 14,000,000 

Your management tells you that they have the opportuni ty  to re- 
insure a block of homeowners'  business constituting a probable 
$5,000,000 of earned premium from state " A "  in 1965. What  
ceding commission would you recommend ? Why  ? 

( 7  Points) 

What  is the basic purpose of a trend factor in the calculation of 
rate changes for Automobile Insurance? Describe one such factor  
current ly or formerly in use, and indicate the extent to which you 
believe this purpose has beet~ accomplished. 

(10 Points) 

Describe the criteria for 100% credibility used by the National 
Council for  the determination of classification pure premiums. 
What  is the formula used to establish part ial  credibility ? 

(7 Points) 

In  rate revisions for fire insurance, it has been custom,try to convert 
actual earned premiums to present rate levels. Discuss tile ad- 
vantages and disadvantages of converting losses to present cost/price 
levels. 
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(7 Points) 

Describe the basic principles for rate level adjustments as originally 
recommended by Inter-Regional Insurance Conference. 

. (9 Points) 

Explain the meaning of the following terms as used in Workmen's 
Compensation ~'atemaking procedure: 

(a) Standard Premium 
(b) Premiums at Present Collectible Rates 
(c) Proposed Pure Premiums. 

10. (15 Points) 

The statewide rate level adjustment for Automobile Liability has 
been determined to be +10%. Assmne 1,000 claims is required for 
100% credibility and permissible loss ratio is 62~%.  What rate 
level adjustment is required for each of the following territories? 

Number Pure Premimn Present 
Territory of Claims Acc. Years 1962-63 Average Rate 

A 360 $60.00 $80.00 
B 640 30.00 80.00 
C 250 50.00 80.00 
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P A R T  I 

. 

SEc'rIO~ (a) 

(6 Points) 

Compare the t rea tment  of domestic insurers with the t rea tment  of 
foreign and alien insurers under New York law wil:h respect to 
licensing. 

. (10Points )  

Discuss the advantages and disadvantages of the premium tax as a 
s o H r e 0  o f  r e v e n n e .  

3. (5 points) 

Wha t  constitutes insurable interest  in proper ty  ? 

4. (5  Points)  

Wha t  is the relationship between valued policies and the principle 
of indemnity 

5. ( 15 Points)  

Expla in  why the following cases are impor tant  to the history of 
insurance regulation : 

a. Prudent ia l  Insurance Company vs. Benjamin  

b. Robertson vs. California 

e. The Todd Shipyards  Case 

d. The Travelers  Heal th  Case 

e. Paul  vs. Virginia 

f. U.S. vs. Insurance Board of Cleveland 
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(10 Points)  

Evaluate  the s tatement  "Since  the regulation of insurance com- 
panies was considered within the domain of the states before the 
S.E.U.A. decision and again af ter  Public I~aw 15 was passed, the 
entire series of events which took place between June  5, 19'44, and 
June  30, 1948, might  just  as welt not have happened . "  

. (10 Points) 

The following is a quote f rom Mr. Donovan 's  article "The  New Era  
of Casualty Rate R e , c l a r i o n "  : 

"Reasonable  men may differ in their views as to tim probable success 
or failure of vesting in the several states such comprehensive powers 
over an interstate industry.  Wha t  all may agree upon is that  the 
system can succeed only if industry  and government approach their 
respective responsibilities with an intelligent a l t ru i sm."  

How well have the industry  and government handled their respective 
responsibilities? Give the reasons for your  answer. 

. (12 Points) 

At  the December, 1963, meeting of thc National Association of In- 
surance Commissioners, a repor t  was made which outlined some of 
the reasons for insurance company insolvencies and which also pro- 
posed severat methods of prevent ing these. With  the report  as back. 
ground, comment on the insoh, eney prob lem-- the  reasons for it and 
the possible solutions. 

9. (12 Points)  

Briefly discuss each of the following: 

a. Tile remedies available to a victim of an unfa i r  market  practice. 

b. The duties or obligations of a common carrier. 

c. The prefer red  status of a ~'Holder in Due Cour se"  of a negoti- 
able instrmnent.  

d. The liability of an agent on a contract  that he makes for a w i n -  
cipal. 
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(15 Points) 

Outline the unfavorable developments ill rate regulation discussed 
by Mr. Carlson in his paper "Rate  Regulation and the Casualty 
Actuary", and tell in what respects his comments would be appro- 
priate today. 

SEC'mOl~I (b) 

(9 Points) 

])eseribe the steps to be followed in arriving at a "factor  ra te"  
under the New York Statutory Disability Benefits Law. 

(8 Points) 

Outline the end result produced by the Adviso~T Committee with 
respect to the ])istribution and Assignment of Risks section of the 
Uniform Automobile Assigned Risk Plan. 

(10 Points) 

Give two methods which arc used by a large nmnber of states to 
eliminate the "Saturday-afternoon-clerk" type of worker from un- 
employment benefit consideration. Explain which of the methods is 
becoming more widely used and tell why. 

(a) (6 Points) 

Cite two features of the California ])isability Insurance Plan which 
tend to create a favorable financial balance and two which tend to 
produce an unfavorable balance. 

(b) (3 Points) 

Give the definition of "disabled" as it applies in the Rhode Island 
Cash Sickness Compensation l Jaw and in the New York Disability 
Insurance Law. 

(1.5 Points) 

Discuss Individual Equity versus Social Adequacy in Social In- 
surance. 
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(15 Points) 

Compare the concept of actuarial solmdness as applied to private 
long-range benefit programs and as applied to the Oh:l-Age Sur- 
vivors and Disability Insm'anee system. 

17. (8 Points) 

lsist five of the possible solutions to the problem of the mfinsured 
motorist. Select the one which you feel is best and explain W]ly yOU 
think so. 

18. (8 Points) 

What fern" general principles of organization m'c applied by the 
Blue Cross Commission to plans seeking approval to be identified 
with the movement 

19. (9 Points) 

Describe the three most common experience rating formulas adopted 
by the states for unemployment insurance. 

20. (9 Points) 

Over a 14-year period from 1937 to 1951, rates for Automobile Bod- 
ily Injury Insurance decreased in Massachusetts while increasing in 
the bordering states of Connecticut and New York. What factors 
could reasonably have contributed to this sitnationq. Discuss. 

. 

P A R T  II 

SEcrr,0~ (~) 

(10 Points) 

Discuss the advantages and disadvantages of using each of the fob 
lowing as a base on which the IBNI~ Igeserve calculation is made: 

1. Premiums in force. 
2. Earned Premiums. 
3. [Reported Outstanding Losses. 
4. Reported Incurred Losses. 
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(10 Points) 

Explain the " r a t i o "  method, the " p r o j e c t i o n "  method, and the 
" d o l l a r "  method for setting WorkmeJ~'s Compensation Unallocated 
Loss Expense Reserves. 

(5 Points) 

In Workmcn's  Compensation insurance, wiry should reopened cases 
be reserved separately from the late reported cases ? 

(20 Points) 

As Actuary,  you are asked to set up a simpler system for the re- 
serving of proper ty  claims under .$200. In tire past every case has 
been reported to the Home Office and reserved individually:  

(a) Describe a system you would introduce. 
(b) Describe the initial problems. 

(10 Points) 

Your current  method for reserving the return premiums on retro- 
spectively rated policies is to take the ratio of. return premiums to 
earned premiums by policy year and apply that  ratio to current  
earned prelnimns. This method has produced l"edundant reserves 
in the past few ),ears. What  might cause this redundancy and what 
changes could be incorporated in the method to produce a more accu- 
rate reserve ? 

(15 Points) 

You are a consulting actuary and are presented with the following 
set of circumstances regarding two medium-sized casualty-fire in- 
surance colnpanies with normal rates of premiunl growth: 

(1) Company A for the past .few years h~rs experienced underwrit-  
ing losses and its surplus is moderate. 

(2) Company B f.or the past few years has shown an underwri t ing 
profit and its surplus position is excellent. 

How would you advise each of the companies with respect to the 
method to be used on term policies in booking premiums (assuming 
commission and Mlied acquisition expenses would be similarly in- 
curred)  ? Make your  reasons explicit. 
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(10 Points) 

Line 16 on Page 3 of the Convention form of Annual Statement 
Blank reads : 

"Excess of bodily injury liability and compensation statutory and 
vohmtary reserves over c~e basis and loss expense reserves (Sched- 
ute P)." 
Explain why this line is desirable. 

(a) (15 Points) 

Describe the procedure generally followed in a "runoff test" 
of loss reserves in the liability lines. Si,~ce the test is made 
"af te r  the fact",  of what value is it? 

(b) (5 Points) 

Give the advantages and disadvantages of tire projection method 
of loss reserving when applied to the Automobile Property Darn- 
age line. 

SECT,ON ( b )  

(15 Points) 

Calculate the surplus as regards policyholders of a casualty in- 
surance company for the current year given tlle following informa- 
tion 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(s) 
(9) 

(10) 
(11) 
(12) 

(13) 

pertaining to that company : 

Agents' balances over 90 days due--prior $ 150.000 
Liability for unauthorized reiusurance--prior 375,000 
Furnitm'e and f ixturesiprior  65,000 
Unrealized capital gain 25,000 
Divideuds to stockholders 85,000 
Paid in capital--current 500,000 
Net underwriting gain 1.,200,000 
Agents' balances over 90 days due--current 400,000 
Liability for unauthorized reinsurance-- 
current 750,000 
Furniture and fixtures--current 195,000 
Net investment income and other income 800,000 
Surplus as regards policyholders-- 
previous year 7,500,000 
Federal and foreign income taxes incurred 0 
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(15 Points) 

You have been asked to convert an average fire and casualty insur- 
alice company's earnings for thc year 1964 and surplus as of year 
end from a statutory basis to a basis which more nearly corresponds 
to that generally used for other types of business. What items wonld 
you adjust and i~ what ways would you adjust them? 

(a) (6 points) 

Outline apportionment criteria which apply to joint intercom- 
pany expenses as provided by Uniform Accounting Instruc- 
tions. 

(b) (9 Points) 

What are the allocation bases or procedures which apply in the 
Uniform Accounting Instructions with respect to Allocation of 
SMaries ? 

(15 Points) 

Given the following list of items, prepare Assets a ,d  Liabilities, 
Surplus and Other Fu~Tds pages of the Convention Form of Annual 
Statement blank of a casualty-fire insurance company for the year 
1964: (You may use item numbers to conserve time.) 

(1) Bonds $80,000,000 
(2) Cash and bank deposits 10,000,000 
(3) Unearned premiums 30,000,000 
(4) Reserve for taxes, licenses and fees 3,000,000 
(5) Capital paid up 5,000,000 
(6) Ceded reinsurance balances payable 1,000,000 
(7) Losses Incurred in 1964 40,000,000 
(8) Stocks, Ledger 50,000,000 
(9) Stocks, Non-ledger 10,000,000 

(10) Special Reserve for General Contingencies 20,000,000 
(].1) Losses Paid in ].964 35,000,000 
(12) Agents' balances or uncollected premiums 5,000,000 
(13) Reinsurance recoverable on loss payments 1,500,000 
(14) Reserve for contingent commissions and other 

similar charges 300,000 
(15) Dividends to Stockholders declared 

and unpaid 1,000,000 
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1.4. 

15. 

16. 
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(16) Bills receivable, taken for premiums 200,000 
(].7) Losses Unpaid, previous .),c~lr 50,000,000 
(18) Capital ] 0,000,000 

( 10 Points)  

Discuss the handling of unauthorized reinsurance in the annual 
statement and explain thc reason it is handled as it is. 

(10 Points) 

Contrast the announcement of underwrit ing resulLs on a statutory 
basis with a basis which combines ratios of incurred loss and loss 
expense to earned premium and other expenses to written premium. 

(10 Points) 

Compare the approach taken in Schedule G to measure the devel- 
opment of bond loss reserves with the al)proach taken in Schedule 
P, PCtrt 5, to measure the development ill liability and compensation 
l o s s  r e s e r v e s .  

(10 Points) 

In  the year i~l which a stock company begins to issue participating 
policies, what changes would be nmde in i&s annual statement with 
respect to : 

(a) The Balance Sheet? 
(b) The Income Statement? 
(c) The General Interrogatories? 
(d) Schedules L and T? 

. 

P A R T  III  

SEc'rlo~ (a) 

(12 Points) 

Discuss the Multiple Location Rating Plan for BHildings and Equip- 
lnent, and include in )'out" discussion a description of how a risk is 
rated,  eligibility requirements, classes of proper ty  that  are eligible 
for  rating', and coverage t]lat may be rated raider the Plan, 
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2. (10 Points) 

An Insured with a $100,000 armual compensation s tandard  p remium 
subject to Retrospective Rat ing Plan D wishes |:o purchase a loss 
limitation which will l imit  theamount  of ratable losses resulting 
from a single accident. Wha t  accident limitation amounts at'e avail- 
able to him and what facts determine tile cost of such an accident 
l imitation ? 

3. (10 Points)  

])iseuss the Composite Ra t ing  Plan, including in .your discussion 
objectives of the Plan and  a description of the way in which the 
Plan operates. 

4. (10 Points)  

You are given the following information ~'egarding a Retrospective 
Rat ing P lan  : 

1. Annual  S tandard  Premium $100,000 
2. Basic P remium excluding Tax 25,000 
3. ]V[aximum Premium Factor  1.110 
4. Minimum Premimn Facto,: .613 
5. Tax Multiplier  ]..03 
6. Expected Loss Ratio .600 
7. Loss Conversion Fac tor  1.15 

Ratio o /Rated  Ratio of Rated 
Loss to Table M Loss to Table M 

Expected Loss Charge Expected Loss Charge 

.30 .700 .90 .210 

.40 .605 1.00 .159 

.50 .511 1.10 .119 

.60 .421 1.20 .088 

.70 .341 1.30 .067 

.80 .27]. 1.40 .049 

Determine:  

(a) Loss Ratio under ly ing Maximum Premium.  
(b) ]Joss Ratio underlying Minimum Premium. 
(e) The net insm'anee charge in the Basic Premium.  
(d) The amount  that  will be obtained for expenses (excluding 

tax) and contingencies if the .risk develops a loss ratio equal 
to the Expected Loss Ratio. 
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(10 Points) 

Explain the following terms, which relate to the Workmen's Com- 
pensation Experience t~ating Plan: 

Expected Loss Rate 

D Ratio 
]3 Value 
W Value 
Q Point 
S Point 

6. (8 Points) 

Out of a sample of 1,000 Liability losses totali,~g $270,000, 550 losses 
are found to be $200 or less in size and these 550 losses total $45,000. 
If  the full coverage rate of $1 provides .55 for ]osscs and allocated 
claim expense (of which .05 is fox' allocated claim expense); .30 
for Acquisition, Tax, and Profit; and .15 for Other Expenses, eal- 
eu]ate the rate for $200 deductible coverage. 

7. (10 Points) 

The tabular Retrospective Rating Plans of the National Council 
(Plm~s A, B, C and J) provide for a Non-Stock Adjustment Factor : 

(a) What is the purpose of this factor? 
(b) How is it determined ? 
(c) How does the factor for a $5,000 risk compare with the factor 

for a $25,000 risk ? Why 

8. (15 Points) 
You have dscovcred that the New York Automobile Liability Ex- 
perience Rating Phm of the National Bureau of Casualty Under- 
writers has been consistently producing a credit off-balance on inti'a- 
state risks. Discnss four reasons why this might have happened. 

9. (15 Points) 

Develop a building rate for a hypothetical fire risk under the Dean 
Analytic System, considering the following risk characteristics: 

Standard first-aid fire appliances 
Deficient wall materials (concrete block) 
Defective wiring 
Non-standard skylights 
Standard standpipe and hose 
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Defieient wall thickness (brick, 8 in.) 
Painting on wood floor 
Rubbish in basement 
Floor openings unprotected 
Gasoline in unapproved receptacle 

Start with a base rate of $1.00. ]Pill in wllues of your own choosing 
for the above items. Assmne a 25% credit for an 80% eoinsurance 
provision. 

SECTmN (b) 

10. (10 Points) 

Effective January 1, 1965, the National Bureau has filed a new clas- 
sification plan for private passenger automobile insurance in many 
states. Describe the changes proposed in this plan. 

11. (1.2 points) 

Recently, a new actuarial and statistical organization has been estab- 
lished to try to develop sounder ratemaking prael:iees in the property 
insurance lines. Briefly discuss six of the major actuarial short- 
Colnings of the eurrent fire insurance ratemakiug system which pro- 
ponents have been strcssing as justification for this new organization. 

12. (14 Points) 

Reinsuranec appears principally in the following forms : 
(a) Faeultative Reinsurmme 
(b) Portfolio Reinsu,'anee 
(e) Excess of Loss Reinsm'anee 
(d) Retroeession Reinsurance 
(e) Quota Reinsurance 
(f) Fixed Treaty Reinsurance 
(g) Open and Optional Treaty Reinsuranee 
Briefly define each form. 

1.3. (14 Points) 
One of the outstanding recent developments in the casualty and 
property insurance business is the establislmlent of the Johnson 
Principles. Assuming that these prineiples will gradually be ae- 
eepted by the industry, discuss the future implications of their 
adoption. 
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14. (9 Points)  

Describe and jus t i fy  a method of comparing (lie cost of Workmen ' s  
Compensation i,l a given state with costs in other states, and name 
three reasons why there are markcd differences in costs between 
states. 

15. ( ] 0Po in t s )  

])iseuss Ker incy's bitsis for detcrmir i i i ig  the amount that  a ]?ire and 
Casualt, y Company should pay as stockholders '  dividends, am well 
as the theory behind it. 

16. (12 Points) 

Discuss the problems which arc generated by the integration of 
Fire, Lifo, and Casualty operations of an.insurance company group. 

17. (10 Points)  

Discuss those ]~orccs which encourage, as well as those which dis- 
courage, the market ing of group proper ty  and casualty insurance. 

18. (9 Points) 

])iscuss the factors which generally determine credibility in group 
health insurance rate adjus tment  formnlll:% as well as the two most 
common methods for applying credibility iu such formulas. 

1. 

2. 

P A R T  I V  

S~CTION (a) 
(10 Points) 
State the defi~lition of ~illocatcd loss ad jus tment  expense in the Auto- 
mobile Statistical Plan of the NBCU. Also state those items of loss 
expense specified as not to be included in allocated. How does this 
definition differ from that  used by tile NBCU for General Lial)ility 
aud ]}urgl~n'y il ,surance ? 

(10 Points) 

State the definition of an Excess Loss (i.e., M)ove basic limits) on 
each of the following lines in the Statistical Plans  of the National 
Bureau : 
1: Pr ivate  Passenger Auto 
2. O.L. & T. B.I.  
3. Elevator  Collision 
4. Malpractice and Pyofessional LiabiliW 
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(5 Points) 

How does the use of an experience and schedule rat ing plan, a retro- 
spective ra t ing l)lan, or the Account R.ating Plan affect the ~mmm~t 
of premium reported under  the NBCU Sta t i s t ica iPlans  ? 

4. (10  Poil,tS) 

Outline the requirements for the report ing of 1)remiums and losses 
under  the N B F U  Homeowners Statistical Plan. Wha t  changes would 
you make in the plan ? Why ? 

5. (10  Points) 

l)eseribe the N B F U  Statistical Plan for Expenses for  Fire  and 
Allied Lines. In  what ways can the data eompiled under  this plan 
be uscd in establishing rate levels ? 

6. (15 Points)  

The New York Insurance Depa r tmen t ' s  publication "Loss  and Ex- 
pense Ra t ios"  shows expense ratios on a different basis than  those 
shown on the companies '  Insurance Expense Exhibits  (Pa r t  I I - -  
Section A).  State these differences and comment on the reasonable- 
hess of the New York approach.  Does this method l)roduee reason- 
able answers for both direct writing (i.e., employee salesmen) and 
agency colnpanies ? 

. (5  Points)  

You have been asked to prepare  a report  showing, by state, annual  
workmen's  compensation premiums by company group. Describe 
how you would prepare  this report ,  naming the sources of external 
statistics which you would use. 

. (5 Points)  

Methods of converting to an electronic data processing system have 
been described as fall ing into three broad categories. Name and 
briefly define each of these categories. 

9. (.1.5 Points)  

How does Calming define the " sys tems  engineer ing"  approach to 
data processing, and what steps are involved in the establishment 
of a data processing system under  the approach ? 
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11. 

]2. 

13. 

14. 

15. 
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(a) (5 Points) 

Name and describe the three major  components of a computer 's  
central processor. 

(b) (10 Points) 

Explain what the " b i n a r y "  numbering system is and how the 
number 78 would be denoted under this system. 

SECTmN (b) 

(10 Points)  

Under Compulsory Automobile insurance ratemaking in Massachu- 
setts it  has been argued that it would be more reasonable to have 
expense loading of a uniform amount in each terri tory,  rather  than 
a uniform state-wide percentage expe~?se loading. Discuss. 

(8 Points) 
Give four  reasons which have been advanced for the more favorable 
experience under  the New York Disability Benefits Law as opposed 
to comparable group coverage. 

(12 Points) 

Discuss in detail the elements of the fire ratemaking problem which 
exists as a'egards low-valued dwellings, and name several suggestions 
or changes which have been made in au effort to correct the situation. 

(10 Points) 

Name and describe four criteria for determining whether surety 
~'ates are excessive or inadequate, and state the shortcomings of the 
use of each. 

(12 Points) 

The NBCU uses a trend factor in automobile liability 3'atemaking 
to update tile average claim costs implicit in tile accident years used 
as an experience base in developing rates. I t  has been argued that 
only the paid portion of these accident years should be updated by 
the trend factor in that  the outstandings already contemplate cur- 
rent cost levels. Discuss the relative merits of applying the trend 
factors to (1) incurred and (2) paid losses. 
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(8 Points) 

From the following data, develop an expression to show the annual 
employee pure premium per $1 of hospital daily benefit for a 2-day 
deductible, 30-day maximuln duration hospital l)lan, assuming 25% 
females. 

An~ual Data on Plan 
with 32-day Max. Duration 

Male Female 
Employees Employees 

10,000 10,000 

1,000 1,100 

7 days 8 days 

200 250 

150 200 

a. Exposure in lives 

b. Number of claims 

e. Average length of stay 

d. No. of claims lasting exactly one day 

e. No. of claims lasting exactly two days 

(12 Points) 

L. H. IJongley-Cook (PCASXLVII)  has suggested that the insur- 
ance industry investigate tl~e possible use of a Census 3/[ethod in 
ratcmaking. Describe how he would use such a system and the pos- 
sible benefits to insurance ratemaking. 

18. (12 Points) 

Outline the nlethod normally used curl"ontly by the National Bureau 
in developing rates for the liability coverages under the Special 
(Package) Automobile Policy. Comment on the adequacy of the 
rates for this policy in light of this ratem~king system. 

19. (16 Points) 

Iu recent years, the insurance industry's Workmen's Compensation 
loss ratios (to standard premium) have been worse than tile ex- 
pected loss ratio implicit in manual ~:ates. This situation ha.~ per- 
sisted long enough so that it is extremely unlikely that the poor loss 
ratios can be ascribed entirely to thz eyeliea[ nature of the business. 
Briefly describe some of the areas of the current ratemaking system 
which you might consider changing in light of this condition. Also 
discuss briefly the types of data you would want to review in formu- 
lating your decision as to possible changes you might recommend. 
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FOREWORD 
T h e  C a s u a l t y  A c t u a r i a l  S oc i e t y  w a s  o r g a n i z e d  in  1914 a s  t h e  C a s u a l t y  A c t u a r m i  

a n d  S t a t i s t i c a l  Soc ie ty  of  A m e r i c a ,  w i t h  97 c h a r t e r  m e m b e r s  of  t i le g r a d e  of Fel-  
low;  t h e  S o c i e t y  a d o p t e d  i t s  p r e s e n t  t i t l e  on  M a y  14, 1921. 

T h e  r o o t s  of  a c t u a r i a l  s c i e n c e  a r e  f o u n d  in  E n g l a n d ,  d a t i n g  b a c k  a s  f a r  a s  1792, 
i n  t h e  e a r l y  d a y s  of  l i fe  i n s u r a n c e .  D u e  to t h e  t e c h n i c a l  n a t u r e  of  t h e  b u s i n e s s ,  t h e  
f i r s t  a c t u a r i e s  we re  m a t h e m a t i c i a n s  a n d  e v e n t u a l l y  t h e  g r o w t h  of  t h e i r  n u m b e r s  
r e s u l t e d  i~  t h e  f o r m a t i o n  of t h e  I n s t i t u t e  of  A c t u a r i e s  in  G r e a t  B r i t a i n  in  1848. A 
s i m i l a r  o r g a n i z a t i o n ,  t h e  F a c u l t y  of  A c t u a r i e s ,  w a s  f o u n d e d  in  S c o t l a n d  in  1856. 
T h i s  w a s  fo l lowed  in  t h e  U n i t e d  S t a t e s  by  t h e  A c t u a r i a l  Soc ie ty  of A m e r i c a  in 1889 
a n d  t h e  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. T h e s e  two a c t u a r i a l  bod ie s  we re  
m e r g e d  in  1949 to f o r m  t h e  S oc i e t y  of A c t u a r i e s .  

I n  t h e  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  w e r e  e m e r g i n g  in sick- 
ne s s ,  d i s a b i l i t y  a n d  c a s u a l t y  i n s u r a n c e ,  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  b e g a n  i n  1911. T h e s e  p r o b l e m s  we re  q u i t e  d i f f e r e n t  f r o m  l i fe  i n s u r a n c e  a n d  
led to t h e  o r g a n i z a t i o n  of  t h e  C a s u a l t y  A c t u a r i a l  Soc ie ty  in  1914 w h i c h  w a s  b r o u g h t  
a b o u t  t h r o u g h  t h e  s u g g e s t i o n  of  Dr .  I.  M. R u b i n o w  w h o  b e c a m e  t h e  f i r s t  p r e s i d e n t .  
S i n c e  t h e  p r o b l e m s  s u r r o u n d i n g  w o r k m e n ' s  c o m p e n s a t i o n  w e r e  a t  t h a t  t i m e  t h e  
m o s t  u r g e n t ,  m a n y  of t h e  m e m b e r s  p l a y e d  a l e a d i n g  p a r t  in  t h e  d e v e l o p m e n t  ot 
t h e  scie.ntific b a s i s  u p o n  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  n o w  r e s t s .  T h e  
ob jec t  o f  t h e  Soc ie ty  was ,  a n d  is, t h e  p r o m o t i o n  of a c t u a r i a l  a n d  s t a t i s t i c a l  s c i e n c e  a s  
a p p l i e d  to t h e  p r o b l e m s  of i n s u r a n c e  o t h e r  t h a n  l i fe  i n s u r a n c e  by m e a n s  of  per-  
s o n a l  i n t e r c o u r s e ,  t h e  p r e s e n t a t i o n  a n d  d i s c u s s i o n  of a p p r o p r i a t e  pape r s ,  t h e  col- 
l e c t i on  of a l i b r a r y  a n d  s u c h  o t h e r  m e a n s  a s  m a y  be f o u n d  des i r ab l e .  

F r o m  i t s  b e g i n n i n g  t h e  S oc i e t y  h a s  g r o w n  c o n s t a n t l y  in  m e m b e r s h i p ,  in  t h e  SCOl~e 
o f  i t s  i n t e r e s t s  a n d  i n  i t s  c o n t r i b u t i o n s  to t h e  f o r m u l a t i o n  of  sc ien t i f i c  s t a n d a r d s  
fo r  t h e  c o m p u t a t i o n  of  r a t e s  a n d  r e s e r v e s  for  t h e  m a n y  l i n e s  of  b u s i n e s s  in  t h e  
non- l i f e  field. T h e s e  c o n t r i b u t i o n s  a r e  f o u n d  in  t h e  o r i g i n a l  p a p e r s  p r e p a r e d  by 
m e m b e r s  o f  t h e  Soc ie ty  a n d  p r i n t e d  in  t h e  Proceedings w h i c h  a r e  p u b l i s h e d  an-  
n u a l l y .  O t h e r  p a p e r s  dea l  w i t h  a c q u i s i t i o n  cos t s ,  p e n s i o n  f u n d s ,  lega l  dec i s ions ,  in- 
v e s t m e n t s ,  c l a i m s ,  r e i n s u r a n c e ,  a c c o u n t i n g ,  s t a t u t o r y  r e q u i r e m e n t s ,  l o s s  r e s e r v e s ,  
s t a t i s t i c s ,  a n d  t h e  e x a m i n a t i o n  of  i n s u r a n c e  c o m p a n i e s .  T h e  p r e s i d e n t i a l  a d d r e s s e s  
c o n s t i t u t e  a v a l u a b l e  r e co rd  of  t h e  a c t u a r i a l  p r o b l e m s ,  s o m e  of  t h e m  s t i l l  u n s o l v e d ,  
w h i c h  h a v e  f aced  t h e  i n s u r a n c e  i n d u s t r y  ove r  t h e  y e a r s .  

A t  t h e  N o v e m b e r  1950 m e e t i n g  of  t h e  Socie ty ,  t h e  C o n s t i t u t i o n  a n d  B y - L a w s  
w e r e  a m e n d e d  to e n l a r g e  t h e  scope  of  t h e  Soc ie ty  to i n c l u d e  al l  l i n e s  of  i n s u r a n c e  
o t h e r  t h a n  l i fe  i n s u r a n c e .  T h e  effect  of  t h e  a m e n d m e n t  w a s  to l n c l u d e  fire a n d  
a l l i ed  l i n e s  i n s u r a n c e ,  in  r e c o g n i t i o n  of  t h e  m u l t i p l e  l i ne  p o w e r  g r a n t e d  by  m a n y  
s t a t e s  to  b o t h  c a s u a l t y  c o m p a n i e s  a n d  f ire c o m p a n i e s .  

T h e  m e m b e r s h i p  of  t h e  Soc ie ty  c o n s i s t s  of  a c t u a r i e s  w h o  a r e  e m p l o y e d  by  i n s u r -  
a n c e  c o m p a n i e s ,  r a t e m a k i n g  o r g a n i z a t i o n s ,  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 ,  a n d  a s  
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  S oc i e t y  h a s  two  g r a d e s  of m e m b e r s h i p  c o m p r i s e d  of  
F e l l o w s h i p  a n d  A s s o c i a t e s h t p .  E x a m i n a t i o n s  for  t h e s e  two  c l a s s e s  of  m e m b e r s h i p  
a r e  he ld  d u r i n g  t h e  second  or  t h i r d  w e e k  of  M a y  in  v a r i o u s  c i t i e s  in  t h e  U n i t e d  
S t a t e s  a n d  C a n a d a .  I n  add i t i on ,  t i le e x a m i n a t i o n s  for  A s s o c i a t e s h i p  P a r t s  1 and  2 
a r e  he ld  in  N o v e m b e r  of  each  year .  

On  t h e  in s ide ,  f r o n t  cove r  of  t h e  Year Bootc a r e  l i s t ed  t h e  P r o c e e d i n g s  a n d  o t h e r  
p u b l i c a t i o n s  o f  t h e  S oc i e t y  a n d  t h e  p r i c e s  t h e r e o f .  T h e  Year Book i s  p u b l i s h e d  an-  
n u a l l y .  Recommendations for Ztudy i s  a p a m p h l e t  w h i c h  o u t l i n e s  t h e  c o u r s e  of 
s t u d y  to  be  fo l lowed  for  a d m i s s i o n .  T h e s e  t wo  b o o k l e t s  m a y  be  o b t a i n e d  f r ee  u p o n  
a p p l i c a t i o n  to  t h e  S e c r e t a r y - T r e a s u r e r ,  A l b e r t  Z. S k e l d i n g ,  200 E. 42nd  S t ree t ,  New 
York ,  N. Y. 10017. 
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T H E  C O U N C I L  

*ONcers : 

]~ROLD E.  C UaRY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pres ident  

CI=fARLES C. I=[E',VITT, JR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vice Pres iden t  

HAROLD W. SCHLOSS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vice Pres ident  

ALBERT Z. SKELDING . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Secre tary -Treasurer  

~'[.A.Trr t tE ~V RODER]~[UND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Edi tor  

RICHARD Llz~" O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Librar ian 

]~OR~[A~7 J .  BENNETT . . . . . . . .  Ge~tcr(d Cha i rman-Examinu t ion  Commit tee  

? Ex-PrGsidents : 

LAVREXCE ]-I. LONC, LEk'-CooK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1967 

T ~ o ~ S  E.  ~'[URR~¢ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1969 

?Ex-Vicc Pres iden t s  : 

:RrCI~ARD J .  WO[,PI~U~[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1967 

WILLIASt J .  ~[AT, A,~[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1969 

?Elected : 

RONAf~n C. B o ~ ] [ u s T ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ].966 

PAUL M. O~TESO~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1966 

P .  Aoc~}'a WILLIA~S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1966 

FRSDER'¢ J .  ]E[u,~,  JR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1967 

DANIEL J .  ~ ' I c N A ~ R ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1967 

I/JENnY W .  h'[ENZEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1967 

LES~E~¢ B. I)ROPK~N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1968 

WILL:IAS! S. (~IbLAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1968 

A~,~EZ~ L. ~'L~YE~SO~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1968 

* T e r m s  e x p i r e  a t  t he  a n n u a l  m e e t i n g  in N o v e m b e r  1966. 
t T e r m s  e x p i r e  a t  t he  a n n u a l  m e e t i n g  in  N o v e m b e r  of t he  y e a r  g iven .  
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COMMITTEES 

C O M M I T T E E  ON A D M I S S I O N S  

NORTON E. MASTERSON (CHAIR,.fAN) 
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FRA1NK HAItW~XY1NE RODERT POLLACK 
ELDON J. KLAASSEN RUTII E. SALZ~IANN 
JEFFREY T. LANOE DONALD E. TRUDEAU 
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C O M M I T T E E  ON P R O F E S S I O N A L  S T A T U S  
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DANIEL J. MCNA~I:ARA 
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Ru' r r t  E.  SALZh[ANN 
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LEO M. S'rANKU8 
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FELLOWS OF TIlE SOCIETY 

NOVEMBER 1, 1965 

T h o s e  M a r k e d  ( t )  were  Charter  M e m b e r s  at date of  organ iza t ion ,  N o v e m b e r  7, 1914 

Admitted 
Nov. 21, 1930 AINLBY, Jort~ W. (Retired),  33 Paxton Road, West  Hartford, Conn. 

06107 

Nov. 20, 1964 AI,DItICII, I.VILLIAM C., Seeretary, National  Council on Compensation 
Insurance ,  200 E a s t  42rid Street ,  New York, N. Y. 10017 

Nov. 20, 1964 AI.EXAN|tER. I,E~: ~I., Actnary ,  ,51nssachllsetts W,n 'kmen's  Compen- 
Slllb)n ]~tlrcall, Mussllcllusetl:s Alltonlobilo ]{otJllg nlld 2~kee|- 
dent  Pl't.~'¢entlun I~nl'ell[i and ~tllssacllllSetts Motor Vehicle 
Assigned Risk I ' lan, $9 Broad Street,  Bo~ton, Mass. 

Not'. 14, 1947 ALLEN, I':DWARI) S., Actuary ,  Phoenix of H a r t f o r d  Inst t rance Coin- 
panics, (;1 Woodland Street,  l:[artford, Conn. 06115 

NOV. 1S, 1955 I~AILEY, ROIIEIIT h. ,  Chief Actuary ,  Delntr tnlent  o~ Insurance ,  S ta te  of 
51lchlgan, l ,anslng,  ~.Ilch. 48;)3.3 

Nov. 15, 1962 BALCAItEK, IfAFAI, J., Assistall{: Secre ta ry  and Actuary ,  Reliance Insur-  
ance Company,  4 t ' enn  Center  l:'lnza, t 'h i ladelphia ,  PM. 
I 'H  0'A 

Nov. 20, 1924 Bannmq Han~mx T. (Ret i red) ,  1S Ridgewood Road, Windsor,  Conn. 
06005 

Nov. 19, 1954 IIAnKER, GOItDON I~1.. Actuary.  ( 'mat  American Group, 99 John Street, 
New York. N. Y. 10038 

Nov. 14, 1947 I~ARKER, LORINO 5[., Actuary ,  F l r e m a n ' s  Fund Amer ican  In su ran ce  
C,mq)anics, 3333 Cal i fornia  Street ,  San Francisco,  Calif. 
94120 

Nov. 20, 1942 BART,  RonmaT D.. Direc tor  of Indus t r i a l  Relat ions and Ass is tan t  
Treasure r ,  'JThe West Bend Company,  400 W. Washington 
Street ,  West Bend, Wis. 53095 

Nov. 1S, 1932 BASTES, JOI1N L., 00 Tnnxls  Road, West  Ha r t fo rd ,  Conn. 06107 

Nov. 13, 1931 BATHe, ELGIN R.. Vice Pres ident  and Actuary,  Berkshire  Life Insur- 
ance Company,  700 South Street,  Plttsllehl,  Mass. 01203 

Nov. 14, 1958 BENI1ROOK, PAUL. Vice Pres ident .  American  Genera l  I n su ran ce  Cora- 
l)any, 2727 Allen P tukway ,  Houston, Texas  77019 

Nov. 16, 1956 BENNETT, NoaMAN J., ~(sslstant S e c r e t l r y  and Actuary ,  Cont inenta l  
lll:4ul'llnl:(~ COllllballi~s , SO Maid(+'n I,llln L New York, N. Y. 
10038 

Nov. 22, 1934 BERKELEY, ERNEST T., Actuary,  ]'~mployers ~ GI'OHI~ Of lnsurs_nee Coin- 
panics, 110 Milk Street,  Boston, Mass. 02107 

Nov, 22, 1957 BERQUIST, JAMES R., Associate Ac tuary ,  ]i:mploycrs Mllttmls ol~ 
x.Vausau. 407 (~rlllJt. Street,  l, Vausau, X~,'Is. 54402 

Nov. 19, 1953 BEVAN, JOlIX R.. Assl.4tant Ac tuary  and Gl'OUl) Actuary .  Liber ty  ll, Iu - 
tual  I n s u r a n c e  Company,  175 Berkeley Street,  Boston, 
Mass. 02117 

~- BLACK, S. I~IllJCE. H o n o r a r y  Clmtrman,  1.lborty Mutual  In su rance  
Coml)lmy, 175 Berkeley Street,  Boston. Mass. 02117 

Apr. 20, 1917 BI~NCHARD, RALPH H., Professor  Emer i lus  of Insurance ,  Columbia 
Univers i ty ,  P lympton,  Mass. 02367 

Nov. 10, 1959 BLODGET, ]:IuGII R., Ass i s t an t  Secre tary ,  Aetna  Casual ty  and Sure ty  
(~'<+lll])ally ~5 Stand:trd Fire  ] n sa r an ce  Conlpany, 151 I~arnl- 
tngton Avenue,  l Jar t ford ,  Conn. 0(1115 

Nov. 16, 1956 BoNnY, MARTIN, Ass i s tan t  Vice ]?resident gild Actuary ,  Cram & Forstrw 
Insurance  Group, 110 Wlllbun Street ,  New York, N. Y. 
lnt)'~S 

Nov. 22, 1957 BOItNIIUETTER. RONALII L.. Secre ta ry  and Actuary ,  General  Reinsur-  
ance  Corl)oration, 400 Pa rk  Avenue,  New York, N. Y. 10022 

iN'or. 16, 1956 IIO'r.XJI.XN ", JOIIN |'I., Actuary ,  Nlltlonal In su rance  Actuar ia l  and Sta- 
t istical Assochttion, $5 .lohn Street,  New Y'ork, N. ¥. 
lam3S 



Adnl | t ted  
Nov. 19, 1959 

Nov. 16, 1961 

? 

Nov. 21, 1952 

Nov. 18, 1927 

Oct. 22, ]915 

Nov. 16, 1961 

Nov. 23, 1928 

Nov. 19, 1959 

Nov. 19, 1929 

Nov. 1S, 11):~2 

Nov. 17, 1938 

Nov. 1S, 1949 

Nov. 15, 1018 

Nov. 17, 1922 

Feb. 19, 1915 

Nov. 22, 1934 

Nov. 18, 1925 

Nov. 19, 1926 

Nov. 21, 1952 

Nov. 22, 1946 

Nov. 18, 1960 

iYol'. 16, 1965 

Nov. 19, 1953 

Nov. 18, 1932 

F E L L O W S  7 

I~OYI.E, JAME~ I., Ass is tant  Ac tuary ,  The Trave l e r s  I n s u r a n c e  Corn- 
Inlay, One Tower  Square, l Jur t ford ,  Conn. 06115 

BRANNIGAN, JAMES F., Ass l s tau t  Actuary .  Tile T rav e l e r s  I n su ran ce  
Company,  One Tower  Square, Ha r t fo rd ,  Conn. 06115 

IIltt)lBy, %,VII,I, IAM, C]lll]l'lnfln of ]hmrd,  Wesiern  Tl'aVi.qel'S Life Insnr-  
nn(:e ConllmlLv, 270.1_ l.Ieveriy IJivd., Lo~ Angeles, Calif. 
90057 

BulXl~lS~;, ItAt, l 'n S., Grolll, Inml rance  Supervisor,  Stmldnrd Oil ( in-  
d iana) ,  '.)10 S. .Michigan Arcane ,  Chicago, Ill. 60680 

lh~owx, F. S'rU,UlT (Ret i red) ,  Cedor Land  Road, Orleans, Mass. 02653 

lJnowN, HERBERq.' D. (Ret i red) ,  Glenora-on-Lake Seneca, Dmtdee, N. Y. 

l lUl l l l ,  ]~lIWAlll) I'L, Second Vice l ' res ident ,  T i le  T rave le rs  ]ns l l rance 
Ctlnl l tal ly , OIic Tower  ,~qllilre, H a r t f o r d ,  Colin. 06].15 

IIURLINO, VirlLLIAM H., ~ lan l lger  l ind Ac tua ry  £or Canada Groa l  I, .']'lie 
'J!l'itvelors lns l i rance Cotl lpany, Sl l i to 1306, 7 K i n g  ~treet ,  
~llS[, To ron to  1, Ontar io ,  Canadi i  

IJYIINE, |'[AItlF," T., xl.ssis{nlit ACtt l l l ry, :{c~tlla Cl ls i In l ty anti SIIrcty Coin- 
011 ly & S: i lal ' l l  ,'h'e lllStll'llilCO Conl lnl l ly,  151 Farming-  
ton Aventl0, H iu ' t fo rd ,  Conu. 00115 

CAI l ILL 9 ,lAMES ]%I., ( lcner i i i  ~ l i ln l iger,  Na t i ona l  F, nrel l l l  o f  Casual ty  
Underwriters, 125 Malden Lane, New ~ork, N. Y. 10038 

CAI%IERON, I!'ItEEI,ANI) Ill., Sen[ov Vice l ' r e sh l en t  and Aetilal 'y, Swiss 
Nat ional  lnsurl incn ConllmnY, U.S.A., 1'. O. Box 3131, 
.Millnll, Fin, :~311)1 

CAItI.ETON, ,]OLIN iV., VIce President .  L iber ty  ~]lltllal i n su r an ce  Com- 
pany, 175 Berkeley Street ,  Boston, .Mass. 02117 

CL.Xlth:E, Jo l lx  W., Execul ive Vice Pres ident  nn,I Director,  H a r t f o r d  
IAl'e Ili~4llriint:e COlll l i i l i ly, Box ].37, Essex Stot lon,  14nstoli, 
Mass. 02112 

COATF, S, 7ArtlIt:TT N. (Re t i red ) ,  1007 Ci 'sg inont  ~_venue, Berkeley,  
Cal l  f. 9,t708 

COATES, (]LAnENCE ,q.. fl.Ctllary, L i i inhern lcns M u t u a l  Casnal ty  Com- 
l i l lny, 4750 SI l iwldi ln ][Olld, Chicago, HI. 60640 

COLLINS, }][I'.'NItV (|{ctirel]), Comlnerelal Union :TnSllrtlnce Company, 
200 Park Avclltic, New Ytn'k, N. ~3. 10017 

COOl(, El)WIN J., lq'csldl;nt lllid General ~[nunger, Intorboro Mutual 
l nde l l l l l l t y  ] l lSil l 'al]ce t~'(ilillllllly , 270 Mntl istnl x%.venne, New 
]3oi'k, N. IF. It1011; 

CORCOaAN, %VII,LIA,~I ~[., Collblnl l l l l l t ,  ] 'Cllt, .Mnrwick, Mli:chel l  & Co., 
Woll:c Corcor i l l l  ] ) lv is ion,  70 Phle Street, New Ydrk,  N, Y. 
J l l i i i i5 

CItANN, ][OWAllll (l., Vie0 Pres ident  and Trc l ls i i rer ,  General Relnst l r-  
allC(i Cor l l l l r l l th ln ,  400 l ' a rk  Avenue, Nell, York ,  N. Y. 10022 

CalTCLILFY, I)0U~LAS, E. ]L Slivory e~ Co., IhisJldnn I"Jouse, ) l e e r / a l e ,  
L(IIIIIOIi, Eng la l ld  

CROUSE, CHAnLE3 iV.. Consul t ing Actuary,  C. E. Pres lan & Company, 
lue., 20015 Detro i t  Road, Cleveland 16, Ohio. 

CllOWLEY, :|AMES H., Ass i s tan t  Secre tary ,  Account ing  Dept., Ae tna  
IAfe sl id CilSll i l ] ty, 1.,1 F l i rn l i ng ton  Avenue, l i a r t f o r d ,  
Corm. i i l i l l  

CunRY, :~LAN C., .'{Ctlllll'y, ~f l l tO li~nrnl ]~l-iltlial .~ l l tonlol l i lo ] l ls i i r / lnce 
Conil) i l l ly , 1.]2 ]~ilSt %Viisllhigtoti Street, J} loonl lngtoi l ,  I l l .  
61701 

Culm~', I1anom) E., Senior Vice Pres ident ,  S ta te  F a r m  Mutual  Auto- 
mobile ]n sa ranco  Company,  112 :E. Wash ing ton  Street ,  
l¢loomlngton, Ill. 61701 

DAVIES E. AsFum) (Ret i red) ,  Fa l l s  Village, Conn. 0(;031 



F E L L O W S  

Admi t t ed  
Nov. 1S, 1927 

May 25, 1950 

Nov. 1G, 1965 

Nov. 1S, 1960 

Nov. 16, 1951 

.Nov. 16, 1965 

Nov. 17, 1920 

Nov. 22, 1957 

Nov. 14, 1958  

Nov. 24, 1933 

Nov. 16, 1965 

Nov. 19, 1959 

Nov. 15. 1940 

Nov. 17, 1922 

Nov. 15, 1935 

Nov. 14, 1958 

Nov. 18, 1955 

t 

Nov. 15, 1940 

t 

Nov. 18, 1960 

May 25, 1959 

Nov. 16, 1961 

Nov. 15, 1935  

Nov. 18, 1955 

Nov. 18, 1955 

DAVlS, Evzr~YN M., Pa r tne r ,  Woodward,  Ryan,  Sharp  & Davis ,  26 
Broadway,  New York, N. Y. 10004 

DAY, ]~LDEN W. (Ret i red) ,  199 Nor th  Ingles lde  Avenue,  Fai rhope,  Ala. 
36532 

DE~[EL[O, ~0BEPII ~., Secre tary ,  The  Home In su ran ce  Company,  59 
Malden Lane,  New York, N. Y. 1000S 

~DICKERSON, O. D.. Associate Professor  of Insurance ,  1,1orida Sta te  
Univers i ty ,  Tnllalnlssee, Fla. :42306 

DORE~tUS, FR~DERrCK W. (Reth 'ed) ,  111 South Ha r r i son  Street ,  Apt.  
399, E a s t  Ommge, N. J. 0701S 

DORP, STAN[,E~ A., Pr inc ipa l  Actuary ,  New York I n s u r a n c e  Dept.,  123 
Wil l iam Street ,  New York, N. Y. 1903S 

DOUWEHmR, P,~UL, (Ret i red) ,  51 Wethersfield Avenue,  Ha r t fo rd ,  Conn. 
06114 

DROBISCII, 3tILES I t ,  Ass i s tan t  Actuary ,  Cal i fornia  Inspect ion Rat ing  
Bureau,  1453 Mission Street ,  San Francisco,  Calif. 94103 

DROPKIN, LESTER B., Actuary .  California Inspect ion Ra t ing  Bureau,  
1453 Mission Street ,  San Francisco,  Calif. 94103 

EDWAR[*S, JOIIN, Consul t ing Actu$1ry and Char te red  Accouatal l t ,  91 
.~rl lmIel  Aven l le ,  T o r o n t o  fi, O n t a r i o ,  Cal la( la  

EHLKRT, DARn~LL W., Ac tuary ,  Al l s ta te  I n s u r a n c e  Company,  7447 
Skoklc Blvd., Skokle, i11. 6007S 

Eior., K. ARNE, Metropol i tan  Life In su rance  Company,  1 Madison Ave- 
enue ,  N e w  York,  N. Y. 16010  

EbLIO'£T, GE0UeZ B., Genera l  Manager ,  Pennsy lvan i a  Compensat ion 
Ra t ing  Bureau,  1.819 John F. Kennedy  Blvd., Philadelphia,  
l 'a .  19103 

:ELSTON, JA,~tES S. (Ret i red) ,  R. D. #1 ,  Moodus, Conn. 06469 

~I 'P INK,  ~VALTER T., 1st  ~, ice l: resident,  T rea su re r  & Ac tu a ry  2 Mer- 
chants  Mutual  i n su rance  Company,  250 Main Street,  
]~uffalo, N. Y. 14240 

Esl'll~, ROB~mT G., Vice P res iden t  and Comptrol ler ,  Ae tna  Life  and 
Casual ty ,  ]51 Farn l ing ton  Avenue,  Ha r t fo rd ,  Conn. 06115 

FAIRBANKS, ALFRtqD V., Actuary, Monarch Life InBnrance Company, 
1250 State St:reef. Sl)rlngfleld, Mass. 01101 

FASL0W, EVZR~TT S. (Retired), 28 Sunset Terrace, West Hartford, 
(~'ollll. q)C;107 

FARLEY, .TARVIS, President ,  T r e a s u r e r  and General  Manager ,  Massa- 
Chl lse t t s  l n d e n l n i t y  and I,]fO I n S t l r a n e e  CODll~itlly , 654 
Beacon Street,  Boston, Mass. 02215 

FABRER, :HENRY (Ret i red) ,  R. D. #3 ,  Box 322, Fleetwood, Pa.  19522 

~-VAUST, J. EDW,XaD, Ja. ,  Consul t ing Actuary ,  R. R. ~ 1 ,  West  Gray Read, 
Zlonsville, ind. 46077 

FINNEGAN, JOSEPH H., Nat ional  In su rance  Actuar ia l  and Stat is t ical  
Ass(~clation, $5 3ohu StrecI:, New York, N. Y. 10038 

FITZGIBBON, WALTER ft., JIL, Ass i s tan t  Actuary ,  Ae tna  Casual ty  and 
Sure ty  Company & S tandard  Fi re  I n su ran ce  Company,  151 
F a r m i n g t o u  Avenue,  Ha r t fo rd ,  Conn. 06115 

FITZHU~r,  GILeERT W., President ,  Metropol i tan Life I n su ran ce  Com- 
Irony, One Madison Avenue,  New York, N. Y. 10010 

FOST~CR, ROBEI~T B., ANsoclate Actuary, The Trave l e r s  In su rance  Com- 
pany, One Tower  Square, H a r t f o r d ;  Conn. 00115 

It"OWLER, THOMAS ~V., 2'kCtllal'y, N o r t h  American R e i n s u r a n c e  Corl)era- 
Lion, 161 Eas t  42 Street ,  New York, N. Y. 16017 



F E L L O W S  9 

Admit ted  
Nov. 1S, 1927 

Nov. 22, 1934 

Nov. 22, 1957 

Nov. 20, 1964 

Nov. 20, 1924 

Nov. 21, 19:~0 

Nov. 13, 1931 

? 

Nov. 19, 1926 

Nov. 19, 1953 

Nov. 19, 1953 

Nov. 16, 1956 

Nov. 17, 1950 

Nov. 19, 1926 

Nov. 17, 1950 

Nov. 16, 1951 

Nov. 16, ]961 

Nov. 22, 1934 

Nov. 17, 1950 

Nov. 14, 1947 

Nov. 19, 1959 

Nov. 18, 1955 

Nov. 19, 1954 

Nov. 14, 1941 

Nov. 16, 1939 

Nov. 16, 1956 

FREDItlCKSON, C. H. Consul t ing Actuary ,  Gallano Is land,  P. O. Box 40, 
Brit ish Co umbla, Canada  

FULLER, GAanNER V. (Ret i red) ,  Conover, Wls. 

G[LI.AM, WILLIAM S., Secre ta ry  aml ~'~Ctllary, Nat iona l  Bureau  of 
Casua l ty  Underwr i te rs ,  125 Malden Lane,  New York, N. Y. 
10038 

GZLL~SPIE..]AM~S E.. Ass i s tan t  Actuary ,  Cont inenta l  Nat ional  Ameri-  
can Group, 310 South Michigan Avenue,  Chicago, IIl. 60604 

GINSnURGH, HAROLD ,3". (Ret i red) ,  14 Cres tv lew Road, Belmont,  Mass. 
02178 

GLENN, JOSEI'I[ I~RYAN, Actuar ia l  Consul tant ,  D e p a r t m e n t  of Defense, 
Washington,  D. C. 

GODDARD, RUSSELL P., Actuary ,  Bowles, Andrews  & Towne,  Inc., 200 
Pa rk  Avenue,  New 2ork, N. Y. 10017 

GOODWIN, EDWAnD S. (Ret i red) ,  I n v e s t m e n t  Counselor, 96 G a r v a n  
~treet ,  Eas t  H a r t f o r d  8, Conn. 

GnAHAM, CII,~,ItLES .~[., Fire  and CaNIlait.v Actuary ,  Sculth Carol ina Ill- 
s a rance  l )e lmr tment ,  1401 I~nml)ton Street ,  Columbia, S. C. 
29201 

GItAVES, CI,YDE ]'I., Ass i s tan t  5lanllger and Actuary ,  Mutual  Insur-  
ance I ta t ing  BurezHl and Mutual  I n su ran ce  Advisory  As- 
sociation, 733 Third  Avenue,  New York, N. Y. 10017 

HALm£, JAMZS B., JR., Coates, H e r f u r t h  & England,  Consul t ing Actu- 
aries, Crocker Bldg., San Francisco,  Calif. 

]'[AICU, ~V. VAN I~UREN. JR.. ACtilflry, Aetna  lnsnrallCO Col]ll)any , 55 
Elm Street ,  Har t fo rd ,  Conn. 06115 

I'[AItWAYNE, FRANK, Chief Actuary,  New York S ta te  I n s u r a n c e  Depart-  
meat ,  :123 William Street ,  New York, N. Y. 10038 

I'IAUGH, CHARLES .T. (Re t i red) ,  25 LeMay Street ,  West  Ha r t fo rd ,  
Conn. 06107 

HAZAM, ~ILLIAM J., Vice l ' r e s ideu t  and Actuary ,  Amer ican  Mutual  
Llabillt.v :insurance Cotnpany, Wakclicld, Mass. 01S81 

HEWITT, CHARLES C., JR.. Actuary ,  Al ls ta te  In su rance  Company,  7447 
Skokie Blwl., Skokle, ill. 60078 

HOI|BS, EDWARD .I., Actuary ,  h]s i l raucc Comlmny of Nor th  America ,  
1600 Arch Street,  Phi ladelphia ,  P+I. 29101 

HOOKmR, RUSSI~LL O., Russell 0. Hooker,  & Associates,  Consult ing 
Actuar ies ,  266 Pear l  Street,  H a r t f o r d  3, Conn. 

I IoP~, FRANCIS ,]., Actuary .  H a r t f o r d  In su rance  Group, 690 Asylum 
Avenue, Ha r t fo rd .  Conn. 06115 

]:[UOH~Y, l~,[. STANLEY. Execu t ive  Vice President ,  L u m b e r m e n s  Mutual  
Casual ty  Coral)any, 4750 N. Sher idan Road, Chicago, Ill. 
60640 

HUNT, FItEI~EItIC J'., Ju.. Ass i s tan t  Secretary,  I n su ran ce  Company of 
Nor th  America ,  1600 Arch  Street ,  Phi ladelphia ,  Pa.  1~101 

HURLEY, ROBERT L., Actuary ,  Fire  I n s u ra nc e  Research and Actuar ia l  
Association. 125 Maiden Lane,  New York, N. Y. 20038 

.TOH~, RtClIAm) L., Vice Pres iden t  and Actnary ,  Unll:ed Sta tes  :Fidelity 
and Gi tarnnty  Colnpany, Calver t  & li(.,dwood Streets ,  Balti-  
more. Md. 21203 

,TOIINSON, ROGER A.. Actuary .  Bhle Cross of G r e a t e r  Phi ladelphia ,  
1333 Ches tnu t  Street ,  Phi ladelphia ,  Pa. 19107 

,TONES, I'IAROLI) M.. Group Stat is t ic ian,  5ohn Hancock Mutual  Llfe In- 
su rance  Company,  200 Berkeley Street ,  Boston, Mass. 02117 

:1~ALLOP, ROY l:]., Actuary ,  Nat ional  Council on Con[l)ensat[on Insur-  
ance, 200 E a s t  42 Street ,  New York, N. Y. 10017 



10 F E L L O W S  

Admit ted  
Nov. 22, 1957 

Nov. 19, 1926 

Nov. 19, 1959 

Nov. 14, 1941 

Nov. 24, 1933 

Nov. I!), 1953 

Nov. IS, 1!)49 

Nov. 20, 1964 

l~[ny 5, 1961 

Nov. 17, 1950 

Nov. 16, 1961 

Nov. 20, 1924 

Nov. 16, 1956 

Nov. IS, 1955 

Nov. 17, 1950 

Nov. 10, 1951 

Nov. 13, 1936 

Nov. 1, 19(;3 

Nov. 19, 195,t 

Nov. IS, 195S 

Nov. 22, 1957 

NOV. 23, 1928 

Nov. 18, 1927 

Nov. 19, 1926 

May 19, 1915 

KATES, PHIF, LIP B., Actuary ,  l ' Ih) t  F i re  and Casua l ty  Company,  
Box .~1320, Greensboro, N. C. 

KEf, TON, ~,rILL[AS[ I~[. ( R e t i r e d ) ,  122 Arundel  Avenue,  West  Ha r t fo rd ,  
Conn. 0(;107 

KLAASSEN, i;]LDON .T., Associate  Actuary,  Cont inental  Nat ional  Ameri-  
can Group, 310 S. 5[Ichlgan Avenue,  Chicago, Ill. 60604 

KOL~, MoRals B., Director of Plann ing  and Da ta  Processing,  The 
S ta te  I n s u ra nc e  Fund,  199 Church Street ,  New York, 
N. Y. 10007 

I~OILMES, ~IARK, President .  Actuar ia l  Associates,  Inc., 405 Lexington 
Avenue,  New York, N. Y. ].0017 

I~UENKLERp AItTIIUR S., ~xecu t lve  Vice l~resh|~)nt. Securi ty  l n s a r a u c e  
Colnpany of Har t fo rd ,  ]0(~0 Asylum ~'~venne, Har t fo rd ,  
Conn. 06101 

LACROIX, J~AROLD 1~., Second ~qce Pres ident  Th e  Trave l e r s  Insl l ral |ce  
Co p u.v, One Tower  Square, Har t fo r (  , Conn. 0(;115 

LANCE, JEFFREY T., 5 lauager ,  Research Oiv|slOIl. Nat ional  Bureau of 
Casual ty  Underwr i te rs ,  125 Maiden Lnne, New York, N. Y. 
lOll3S 

LAI!IMHR, 5[URRAY ~V.. Indnstri lf l  Relat ions Consultants ,  1625 K 
Stree! ~, N. W., Washington,  D. C. 20006 

L~SL[r., "~VII.LIAM. Jr. ,  Vice Pres ident  and Actuary ,  Continentnl  Insur-  
ance Companies,  SO Maiden Lane, New York, N.Y.  10038 

LINDEN, ~0TIN R., Ass i s tan t  Act tmry,  Aetna Casual ty  and Surety  Coro- 
l lary and Stanllllr(I F i re  lnSlll'~lnce Coll]l)flny , 1,51 Fartll- 
ington Avenue,  Ha r t fo rd ,  Conn. 0(;].15 

LINI)ER, JOSEPH, Consul t ing Actuary ,  200 Pa rk  Avenne,  New York, 
N. Y. 10017 

LINe, RICHARI), Actuary .  Nntlnnal  Bureau of Casual ty  Underwr i te r s ,  
]25  Maiden Lane. New York, N.Y.  10038 

LISCOnI~, I'AUL S.. SQC()Ill] Vice Pl 'esident ilud Actnary,  The  Trave le r s  
TnsllrllllCl] Ct)lnIallly, One Tower  Square, 11artford, Conn. 
06115 

LIVINGSTON, G[Lnr, RT R., Casual ty  Actuary ,  Connect icut  Insu rance  
Depar tment ,  S ta te  Office Bldg., H a r t f o r d  15, Conn. 

LONGLEY-COOK, LAURENCE H., Vice P res iden t  and Actuary .  ]nsl |rf lnce 
Company of Nortll America,  1600 Arel] Street,  Philadel- 
phia, I:'n. 19101 

LYONS, ])ANIE(J ,T., ) ' res ident .  Guard ian  Life I n su ran ce  Company of 
America,  20]. Park  Avenue South, New York, N.Y.  10003 

MAcGINN[TIE. \V..TAMES, Actuary.  Seguros Bolivar,  Apar t ado  Acted 
4421, Bogota, Colombia. 

5[ACKEEN, HAROLD E., Ass is tan t  Actuary .  The  Trave le r s  In sn rauce  
Coin;tony, One Tower  Square,  Ha r t fo rd ,  Conn. 06115 

M'ACaAT~, JOSEPh .T. (Ret i red) ,  47 Woodland Avenue,  Summit ,  N. J.  
07901 

~IAIf(HLL, STEI'IIEN S., Associate Actuary,  r~rnvelers Tnsnrauee Coln- 
I)uny, One Tower  Square, Ha r t fo rd ,  Conn. 06115 

MARSHALn, RAra,u 5[. (Ret i red) ,  Cat t s  Corner, Worton,  K e n t  County, 
M(I. 

5[ASTERSON, NORTON ]7]., ",,rice Pres iden t  and Actuary ,  Sent ry  Insur-  
a n c e - - H a r d w a r e  Mutuals  Group, 200 Strongs Avenue, 
Stevens Point.  Wis. 54482 

5 I , ~ r n E w s ,  ARTHUR N., 475 Poquonoch Avenue,  Windsor,  Conn. 06095 

5rAvcarxl.:. EMMA C. (Ret i red) ,  32 Chit t ,mden Avenue, Crcstwnnd. 
N. Y. 10707 



F E L L O W S  11 

Admit ted  
Nov. 14, 1958 

Nov. 1, 1963 

Nov. 15, 1935 

No~'. 18, 1960 

Nov. 20, 1964 

Nov. 15, 1962 

Nov. 15, 1962 

Nov. lS, 1955 

Nov. 17, 1938 

Nov. 1, 19 (;:~ 

Nov. 18, 1937 

Nov. 22, 1957 

No~'. 15, 1962 

Nov. 16, 1961 

Nov. 17, 2920 

Nov. 16, 1!)56 

N0x'. 17, 1950 

NOV. 19, 1954: 

NOV. 19, 1959 

NOV. 16, 1965 

Nov. 1, 1963 

Nov. 14, 1958 

~IAYERSON', AI,LEN L., Professor  of hlSllrance and :~Ctllal'ial ~Ialh~- 
matics,  '.l'he Univers i ty  of Michigan, (~rlldlla|e School of 
l iusiness Adta ln ls t ra l inn ,  Ann Arbor, Mich. 

5[cCLUIIE, I{+ICII.XRD I).. lJtldql'writlng Execu th ,e  Delnlrtlnellt. t,nlllber- 
laces ,Mill:eel Casual ty  Cotuli+tny, 4750 N. ~heridall  Road, 
Chicago, lit. (;0fi40 

/~[CCONNEI.L, ~IA'ffPHEW ~[., Super in tendent ,  Compensat ion & Liabil i ty 
Dept., General Accident Fh,e and Life Assurance Corl)o- 
ration Ltd.,  414 Walnu t  Street,  ]?hila(lelphla, Pa. 19106 

MCGUINNESS, JOHN S.. C<+llsull+t~.nt lit Actuar ia l  Science and Manage- 
nmnt, 41 Horlcon Ax'cnuc, Glens Falls, N.Y.  12801 

.~ICI,~,','~N, GF.ftRGE n.,  ACtllal', ~,', ~ lassachusc t t s  Hospi ta l  Service I Inc. 
nnd MlnssachusetlS Medical Service, 3.33 Federa l  Street ,  
Boston, Mass. 02106 

5IcNA.MARA, DANII:L J., Secretary,  Nat ional  ]]lll'el/U of Casual ty  Un = 
derwr i te rs .  125 Malden Lane, New York, N.Y.  10038 

~IEENAGFIAN, JAMES .T.. Associate  Actuary ,  F i ren lan ' s  ]?lind Amer ican  
Insurance  Compandes, 3333 Cal i fornia  Street ,  San Fran-  
cisco, Calif. 94]20 

~,[ENZEL, ~[ENItY W., Actuary .  New Ynrk Compensat ion In su ran ce  
Rathlg  Board, 200 Eas t  42ad Street ,  New York, N. :f. 10017 

,?+[[CllmLnaCHUlt, GUST::.' F. (Ret i red) ,  15201 Qui te  ]load, Sara toga ,  
Calif. !151)Tq) 

~[ILLI~It, ,]'OHN ]:f., Fxccnt ive  Vice President ,  Monarch Life I n su ran ce  
ComlmnY, ].250 S ta te  Street ,  Springfield, Mass. 01101 

~[ILLE|t t NICIIOI,A,q F.~ .Tit., Asslstllllt  Secretary,  Exet:ntlve Doltartoleut,  
~l?he Aetmt  Casual ty  & Sure ty  Conlpany and Standal'(1 Fire  
lnstlraut:e Conqtany, 151 Fztrlnlngton Aw+qlnc, Ha r t fo rd ,  
COlIII. 01;115 

31£I,LS, JOltN A. (Relh 'cd) ,  Pohl t  Placid, Reeds Spring, Me. 

~III,LS, RICIIARI~ .l.. Ass i s tan t  :~tCtllary, ]Julnbcrnleus ~[lltufll Casual ty  
Cebnlpsny, 4756 Sher idan Road, Chicago, ]11. 60640 

MOUlSON, GEORGF+ D., Ass is tan t  Actuary ,  Aetna  Casua l ty  and Sure ty  
COllll)any & Slant lard  I?ll'~ InsurllnCe Company,  151 Fa rm-  
lugion Avenue, HartFord,  Conn. 08115 

hlosF,,I, EI', .~'aCK, Associate Actuary ,  Uni ted Sta tes  Fldel l iy  and Guar- 
anty Company,  Calver t  and Redwood Streets,  Bal t imore,  
hid. 21203 

MUEI,I,En. LOUIS 11., 2845 1,ake ~[l'ect, San ]Pratlctsco 21, CalIF. 

~[uEq'TICRTIES, 30IIN 11., Ass .ch i l e  Actnary ,  S(++lttry lnsurfluce-----Fl-at'd- 
ware  MI]ttmls Gr~,up, 1421 St ruugs  Avenue, Stevens Point, 
WIs. 54482 

MUNTEItlCIIf. GEOIt~E C., Ass i s tan t  Secre tary ,  Fiar t ford In su ran ce  
Grt~llp, [;Dr| Asyhlln Ax'q+'nlze, Harlf,tl'<l, Cl~nlt. 0f l t l5  

~IURRIN, TItOSIAS E., Vice Pres iden t  and Actuary ,  F l r e m a n ' s  Fund 
Anlerlcan In su rance  Companies,  3333 CaliFornia Street ,  
San Francisco,  Calif. 94120 

Mvv.nu, Ror~:n~ .T., Chief Actuary ,  Social Secur i ty  Admin is t ra t ion ,  
D(~l.trl-nlent of Heal th ,  Educat ion,  and Welfare,  Wash- 
hlgton, D. C. 20201 

NEI,SON, ])hi,P+ h., Ass i s tan t  ACl:llsry, S ta te  |Parln i~[ll~lla] Aut<unol)ile 
[llt4llrlln<++c • Colupany, ].]2 Eas t  l+VaslllngtOlL Strt~ct, J{]oonl- 
in | ton .  Ill. t;1701 

NFtI.SON, S. TYI,~:R. Sit.. Casualt.'+" .~Ianllgcr--Actl lary,  Alnerlcan Agrl- 
cllltnra ] ~lUtlla ] I llSlll'a l|Ce ColnlJa ny , |{oonl 1006, ~ler- 
chnndlse 51art  Iqaza,  (2hlcago, Ill. 60654 

NII.ES, C]tAULES L.. ~lt., AssiStant  General  Man ag e r  and Actuary ,  
General  Accident  Groul), ,/3.4 ~Valnut Street ,  Phl ladeiphlat  
Pa. 19105 
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~kflmitted 
Nov. 15, 1935 

Nov. 10, 1965 

? 

Nov. 22, 1957 

Nov. 21, 1919 

Nov. 15, 1962 

Nov. 18, 1960 

Nov. 22, 1957 

Nov. 14, 1941 

Nov. 21, 1952 

Nov. 10, 1959 

Nov. 24, 193: ) , 

Nov. 22, 1957 

Nov. 17, 1922 

Nov. 19, 1959 

Nov. IIi, 1965 

Nov. 13, 1931 

Nov. 18, 1955 

Nov. 1S, 1949 

Nov. 16, 1951 

Nov. 1, 1963 

NOV. 1, 1963 

May 24, 1921 

Nov. 14, 1958 

F E L L O W S  

OBEItlIAUS, THOMAS ]~[.. Vice l ' resh lea t ,  Woodward  and Fondiller,  420 
Madison Avenue,  New York, N. Y. 10017 

OIEN, R. GUSTAVE, Research A_ctaary, St. Paul  In su rance  Companies,  
385 Washington  Street ,  St. l 'aul ,  Minn. 55102. 

Onu, Renault K. (Retire(I) ,  725 E. Pa lmet to ,  Lakeland,  Fla.  

OTTE~ON. I 'AUL ~[.. Vice l ' r e sh len t  IIlld Ac tuary ,  Federa ted  Mutual  Im- 
l l ]enlcnt  lind .~ l a rdwarc  ]IISIII'ItIICC Conlpl lny a u d  Federa ted  
Li fo  h l s u r l l n c e  C o n t p a n y ,  129 E I i s t  ] J ro l l t iway,  Owll . tonna,  
Mhln. 5F,060 

OUTWATER, OLIVE E. (Ret i red) ,  2404 Lol' ing Street,  San Diego, Calif. 
92109 

PARLIN, R. W., Research Associate. Univers i ty  of Minnesota,  Labora-  
tory  of Physiological  Hygiene,  S tad ium Gate  27, Minne- 
al)olis, Mlnu. 55455 

PENNYCOOK, ROD t~., Hea l th  Inm~rance S e c r e t a r y ,  The  Great -West  
Life Assurance  Company,  60 Osborne Street ,  N., Winni- 
peg 1. Manitoba,  Canada.  

PEnKINS,  ~'I[,LIA.~[ .T., F.C.I.A.. Ass is tnn t  Group Actuary ,  London Life  
I n s l l r a n c e  CI)IIII)IIDy J LIHI(Illn, Outal ' l l) ,  C a n a d a  

I?ETSt[S, ST~FaN, F.C.A.S., F.S.A., A r t h u r  D. Little,  Inc., 35 Acoru 
Park ,  Cambridge,  Mass. 02140 

PETZ, EAIIL F..  A s s o c i a t e  Ac t ln l ry ,  L u l n h e r n l e n s  l~[ntltal Casual ty  
Comlmny, ,1750 N. Sheridan Road, Chicago, IlL 60640 

I'IItLIAI'.% I~EItBEI{T ,T., .lit.. AssoClllte Actu{iry, The  Emllloyers '  Group 
of lnsm'ance  Coral)units , 110 Milk Street,  Bostou, Mass. 
O2107 

PICKETT, Sa.~tUEL C. (Ret i red) ,  40 Niles Road, Poquonock, Conn. 

I'INNEY, ALI.EN D., Ass is tan t  Secl 'etary, Gl'onl) Del)lll'tl|lel|t, Tile '.l?rav- 
e]ers Insurl toce Colnl)eny , One Tower  Square, Har t fo rd ,  
(~olllt. Oqill5 

PINNEY, SYDNEY D. (Ret i red) ,  200 Wolcot t  Hill  Road, Wethersfleld, 
Conn. 06101l 

I.JOLLACK, ROBERT, Ass i s tan t  Vice. ].'re.~hlent and Associate  Actuary,  
Anlel'Iclln MlltIIIII Liahil i ty lllSllI.llllee Company,  ~Vakelield, 
Mass. 018S1 

I'OItTEItMAIN. NEILL ~,V., A s s i s t a n t  A c t u a r y ,  5[Utlla]  S e r v i c e  I n s u r a n c e  
Company,  1919 Univers i ty  Avenue,  St. t)aul, Minn. 55104 

PRUITT, DUDLEY 5I. Execnt ive  Secretary,  Middle At lan t ic  Region, 
Amer  can Fr iends  Service Committee,  1500 Race Street ,  
Phi ladelphia  2, Pa. 

*ltESONY, ALLIE V., A s s i s t a n t  Secretary,  t h n ' t f o r d  I n s a r a n c e  Group, 
690 Asyhlm Avenue, l l a r t fo rd ,  Conn. 06115 

RESONY, ,ToHN A., Secretllry, The  Trave l e r s  IllSurance Company,  One 
Tower  Square, l '[artfol 'd, Colin. 06115 

RrcE, HOM~t D. (Ret i red) ,  1731 Mornlngslde Drive,  ~lount  Dora,  Fla.  
32757 

RICHAnDS, HARRY R.. Ass i s tan t  Actuary ,  The  Trave l e r s  I n su ran ce  
Conlllany, One Tower  Square, Ha r t fo rd ,  Conn. 06115 

RIIHILESW0nTH, ~VILLIAI~I A., Ass is tan t  Ac tua ry  Aetna  Casual ty  and 
Sur ; ty  ComlIany & S tandard  F re i n su rance  Company,  
151 F a r m l n g t o n  Avenue,  Ha r t fo rd ,  Conn. 06115 

RIEOgL, Roa~aT, l~rofessor E m e r i t u s  of Sta t is t ics  and Insurance ,  
State  Univers i ty  of New York at  Buffalo, 3435 Main 
Street, Buffalo, N. Y. 14214 

RoemaTs, Lmwls H., Actuary,  Woodward & Fondlller,  420 Madison 
Avenue, New York 17, N. Y. 



Admitted 
Nov. 14., 1947 

Nov. 14, 1947 

Nov. 14, 1947 

Nov. 17, 1938 

NOV. 14, 1947 

Nov. 1, 1963 

Nov. 19, li}4S 

Nov. 18, 1937 

Nov. 13, 1931 

Nov. 19, 1954 

Nov'. 18, 1960 

Nov. 19, 1929 

Nov. 19, 1929 

Nov. 18, 1932 

Nov. 14, 1958 

Nov. 15, 1940 

Nov. 15, 1962 

NOV. 24, 1933 

Nov, 19, 1959 

May 25, 1956 

Nov. 14, 1958 

Nov.  16, 1956 

? 

Nov. 19, ]95:¢ 

Nov. 15, 1962 

Nov. 14, 1947 

F E L L O W S  13 

RODEnMUND, ?t]:ATTIIEW. Vice Pres ident -Actuary ,  Munich Reinsurance  
Comlmny, 410 Park  A y e s ,  e, New York, N.Y.  10022 

]~OSENBEIIG, NORMAN, F, xecut ive  Asslsttlnt,  F a r m e r s  lnsllrallCe Group, 
4(S( Wilshirc l~ouh,varl  Los Angeles 54 Calll~. 

ItOWELI+, .]OLIN H., Vice l ' reshleut ,  Marsh & l~IeLennan Inc.,  231 South 
I ,aSa e S t r e e t ,  C t  cage, Ill. 60(;04 

I{UCII[,IS, EI,,'4IE, Actuarlul  Snpervlsor,  Nat ional  l;ureatl nf Casual ty  
Undcrwr i tc rs ,  127, Mahhm I.ane, New York, N. Y. 1.0038 

SALZMANN, ]{U'TII E., Gl'ntlp ACtllary, I n s u ran ce  Colnl}utlleS of North 
America ,  1600 Arch Street ,  PhlhtdCll)hla, l 'a .  19101 

SAaASON, HAI¢aY hi., Managing  Actuary ,  Woodward and F'ondlller, 
Inc., 3625 W. 6th Street ,  Los Angeles,  Calif. 90005 

Scit l .oss,  IIAitOIA) W., VIe'3 Pres ident  ar, d Actuary ,  Rnyat-Globe Insur-  
anc,., Conll)aaics , 150 ~.",'Hllaln Street,  New York, N. Y. 
10938 

SHAPHtO, Gl~ottu~ I., 934 Eas t  l) Street,  Brooklyn, N. Y. 112"51) 

SH,VmtMAr,', DArn). Consul t ing Actuary ,  Peat,  Marwlck,  Mitchell & 
Conllmny, Wolfe Cm'coran Division, 70 l ' hm Street,  New 
Yt)rk, N. ~t~, lllU05 

SIMON, LEl+o'r .T., General  ~|anug{~l', Natioual  Jnsnrance  i~tctull_rhtl and 
Stal.lsl:lcal Assochttiol| ,  85 ,Iohn ,%_'treet, New York, N. Y 
I003S 

SIMON~AU, PAUL I,V., Asslst:ant Actnary. Aetna Casualty ~ Surety 
Company & Standard ICil'e Insurance Colnpany, 151 Farm- 
Ingt,m Avcnlm, llartfor,l, Conn. 06115 

SI.:EI,DING, .¢~LIIEIUP Z., SecreLary-Trensurer, Casualty Actuarial So- 
ciety, 201) E. 42nd Street, New York, N. Y. 10017 

SKILLINGS, E. SHAW (Retired), 3036 Central Street, Evanston, Ill. 
(;o201 

S.~ttcz{, 5. 5.. Consult ing Actusry ,  Sn ick  & Co., Inc.,  135 E a s t  42nd 
Street .  New York, N.Y.  10017 

SMITH, I'~DWAItl) ~i.. A+sochtte Acl:lnlry. The Trave l e r s  Instil'flUte Coin- 
puny, One Tower  Square,  Ha r t fo rd ,  Conn. 06115 

SMITII, SEY/~IOUIt F,.. Sellh)r Vice t)resl<l~llt, ~+lle Ti.uvoler8 ]n su rance  
Compnnles, Otto '.l:owcr Square, Har t fo rd ,  Conn. 06115 

STANKUS, L+:o M., Dlrectm" uf Execut ive  I[l[tlrlnation, Al ls ta te  Insnr-  
a n t e  Conllmny, 7447 Skokie Boulevard,  Skokle, Ill. 60U7S 

ST. JOHN, :|OLIN B., Consnlt lng Actuary ,  Box 57, Penllyn,  Pa. 

SVI[ES, ZENAS hi., Actuary ,  Social Securi ty  Admin is t ra t ion ,  Uni ted 
SPates D e p a r t m e n t  of Heal th ,  Educa t ion  and Welfare,  
Washington 25, D. C. 

T^PLE+, DAwo A., Senior Vice President ,  Wolver ine  In su ran ce  Com- 
pany, Wolver ine-Federa l  Bldg., Ba t t le  Creek, Mich. 49016 

TAIIBELL, LUTIIEa L., .Is., Associate  Actuary ,  The  Trave l e r s  Insur -  
ance Comlmny, One Towe r  Square,  Ha r t fo rd ,  Conn. 06115 

TIIOMAS, JAMES '~V., z~.SSlStflnt Actuary ,  The  Trave le r s  I n s u r a n c e  
Comlmny, One 'J:nwer Square,  Ha r t fo rd ,  Conn. 06115 

TI,OMPSON, JOinS S., Newark  Athle t ic  Club, Newark  2, N. J. 

TRIST, ,]01IN A. ~,V., Ass i s tan t  Controller,  I n su rance  Coral)any of North 
America,  :]6()0 Arch Street ,  Phi ladelphia ,  Pa.  10101 

TRUDEAU, DONAI.D E., Ass i s tan t  Actuary ,  The  Trave l e r s  I n su ran ce  
Company,  One Tower  Square, Ha r t fo rd ,  Conn. 06115 

UHTII0F'F, DUNI]AIt l{., Vice Presh len t  and Actnary ,  Employers '  Insur-  
ance of Wausau,  407 G r a n t  Street,  Wausau,  WIs. 54402 



14 FELLOWS 

Admit ted  
Nov. 23, 1928 

Nov. 21, 1919 

Nov. lt;, 1'.~65 

Nov. 16, 1951 

Nov. 17, 1920 

Nov. 1~.), 19(;2 

Nov. 16, 1'.H;5 

Nov. 14, 1947 

Nov. 18, 1960 

Nov. 1, 1.9~;3 

Nov. 15, 1q:15 

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 

VALERIUS, ~ELS M., Associate Actuary, Aetna Casualty and SllI'O. ty 
COHIIHIIIy lllld Standard Fire lnsllrlll lCe ColnlnLlly, 1~11 
li'armington Avenue, Hart ford,  Conn. 06115 

VAN TuYI,, H I l ~  O. (Retired), 1411 Dexter Drive, Clearwater, 
li'lm 335.16 

VERHAGB, PAUl, A.. Assistllnt Aetullry, ~'~Qfltl'y ]ll.~orllllClY---lYiardvtaeD 
Mutuals  Group, 1421 Strongs Avenue, S tcwms Point,  Wls. 
54482 

VINCENT, LEWIS A., Vice President ,  Anlerlean In su rance  Association, 
$5 John Street.  New York, N. ]~'. 10038 

WAITE, ALAN W., 16 Penwood Road, Bloomfield, Conn. 

+tVALSIt, AI.BEIVr J., Vice [ 'residenl' ,  Reliance IngllrallCe Cnlnl)any, 4 
Penn ( ' en t e r  I ' lnza. l 'h l ladelphhL Pa. li~1t13 

~VEBI|, ItERNARD [,.. hc[lllllIIIl] Sl)echlllst, Sent ry  [IISIII'I|IICC O[IOtllJ, 1421. 
Strongs Avenue, Stevens l 'oint,  Wls. 54482 

~VIPA,EE. JOllN W., JR.. Actuary ,  Aetna  Casual ty  and Sure ty  Com- 
pany & S tandard  Fire In su rance  Company,  151 Farming-  
tq,n Avenue,  Har t fo rd ,  Conn. 06115 

WILCKEN, CARl, L., i e t l l a r y ,  Canadian  Underwr i t e r s '  Association, 
31 l ' r lnce  Amlrcw Place, Doll MIlls, Ontario,  Canada  

WILLIAMS, I)EWEV G., Assist/ lot Secretary,  Emldoyors '  JllSm'ance of 
Texas, P. O. I~(ix ')751L Dallas, '.l?cxaP< 75232 

~,~+rII,f, IA3fS+ HAIH++': V., President ,  The Hiirtfol 'd IIiSllr£tl]ce Group, (;90 
Asyhun Avenue,  Har t fo rd ,  Conn. 06115 

WILLIAMS, P.  z~tI)GER, Set:end Vice Pres ident  and Aet t l l l ry ,  Tile Travel-  
q~l's CorlJOl'ntIon, One '.I'owcr SqlllU'C, l~artfoi 'd, Conn. 06115 

WILLIAMSON, W. RULON, Research Actuary,  3400 Falrll i l l  Drive. Wash- 
ington 23, D. C. 

1,VII,LSEY, LYNN ~,V., Ass i s t an t  Secretary,  Group Depar tment ,  The  
TI'IIVCIeI'S ]llSUl'llllen ColllI)ally, Olnl Tower ~(itllire, Hart-  
ford, CIVIlly. 0(;11.5 

WII, S0X, J,IM~S C.. Vice Presbh;ut  and Actmlry,  Casmll ty  Division, 
Securi ty I,ife and :Prust Comlatnies, Winston-Salem, N.C. 
27102 

WITTICK, HERBERT 1~., Vice Pres ident  and General  Manager ,  Pilot  In- 
surance  Company,  1815 Yonge Street ,  Toronto  7, Ontario,  
Canada. 

WOLIrRUM, RICHARD ft., Actuary .  Liber ty  Mutual  In su rance  Company,  
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, Atlailta,  Ga. 30302 

WRIGH'r, BYRON. Actuary,  Department of Banking and Insurance. State  
of New Jersey,  S ta te  House  Annex, Tren ton  25, N. J .  

YOUN'I', HUn~RT ~,V. (Ret i red) ,  54 ~,Vabau Avenue,  Wabau,  Mass. 
02168 



A d m i t t e d  
Nov. 15, 1918 

Nov. 16, 1965 

Nov. 16, 1939 

Apr. 5, 192S 

Nov.  15, 1962 

Nov. 18, 1955 

Nov. 21, 1!)30 

Nov. 19, 1959 

Nov. 23, 1928 

Nov. 15, 1940 

Nov. 1G, 1965 

Nov. 16, 1956 

NOv. 14, 1958 

Nov. 18, 1925 

Nov. 16, 1965 

Nov. 14, 1958 

Nor. 22, 1934: 

Nov. 22, 1957 

Nov. 16, 1965 

NOv. 20, 3964 

Nov. 15, 1962 

NOV. 20, 1924 

~Iar. 31, 1920 

Nov. 19, 1959 

ASSOCIATES OF THE SOCIETY 
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ACKEItMAN, SAUL B., 405 L e x i n g t o n  Avenue ,  New York 17, N. Y. 

ADI,EB., ]~LkRTIN, Actuar ia l  Ass i s t an t  The  Home  Inst i l 'ante  Cenlpinv,  
59 Mai,h;n 1,ane, New :£or~, N. Y. 1001)S 

AIN, SAMUEL N., Cons u l t i ng  A c t u a r y ,  120 Broadway,  New York 5, 
N.Y.  

Ar, r, EN, AUSTIN F. (Ret i red) ,  4S15 Royal  Lane,  Dallas, Texas  75229 

AMLIE, WILLIAM P.. Actuurhd  Assis tant ,  Employers '  Liabi l i ty  As- 
suraneo  Cmnlauly, 110 Milk Street ,  Best;on, Mass.  02107 

ANDREWS, I~I'JWAnD (~., ?tSsltchlte Actuary ,  The  Trave l e r s  I n s u r a n c e  
Company,  One Tower  Square,  Ha r t fo rd ,  Conn. 06115 

AncIIInAIA), A. EI~WAltll. \rice I?rl~sidenF, Inves to rs  Dirm'silied Services, 
Inc., I nves to r s  Buihling, Minnealmlls,  Minn. 55402 

BANNISTEi{, DAN SV., Execut ive  Vice l ' r es lden t  and General  ~[auagel',  
l-I~ll'llce ."~llllln ]llSllrllnci] Gl'ollp, 216 Eiist ~Iollroe Streel,  
Sprhtglh~hl, 111. q;271)1 

BATE/dAN. ARTHUR E., Pine  Grove Rest  Home,  Marlboro,  Mass.  

BATH0, BRUCE ~V., E x e c u t i v e  Vice  P res h l en t -Admln l s t ra t lon ,  Life  Tn- 
SUl'ancn Company  of  Georgia,  573 West  P e a c h t r e e  Stree t ,  
N.B.,  Atlan ta ,  Ga. 3030S 

B};|.L, AIA>AN A., A c t u s r h d  l)lvlsluu, Ae tna  Casual ty  and Surety  C'om- 
I)ally and St/llldtIFd Fire  ]nSlll'alIce Conll)/llly, 151 Fill'lll- 
lngtml Avmulc, Hurl  f . rd ,  Calm. 0613 5 

Ill-Jilt, RoY A., .lit.. Asslslanl: Acl_|lal'v. O](l Republic Life lllSiirllnce 
C . m l m n y  , 307 North Michigan Avenue,  Clllcago, 111. 60601 

]IEllNA'I', I~EO A., Ca l lS l l i i l l l l t ,  ) , l h l l l eso ta  l l :eseal 'ch Assoc ia tes ,  riO:", : l ; , th  
A~'CilllC, S.E., No. 2, .~l ln i le i l l lOl is,  M i n n .  ,",5414 

IIITTEL, ~,V. ]'lAItOhP, Chic[' /~ctuary, Do lmr tmen t  of Banking  and In- 
sln'ance, S la te  of New aersey, Trenton ,  N. a. 08625 

Ill,aNti, WILIAAM 1I., Actuar ia l  Assis tant ,  Tim Trave l e r s  I u s u r a n c e  
C.lal>any, One Tower  Square, Ha r t fo rd ,  Conn. 06115 

lli',UMEN[~'ELD, l~r. EUGENE, Actuary-Group  and A & H, S tandard  Li fe  
& Accident  Insurance  Cmnpany,  P. O. Box 1097, Okht- 
homa City, Okra. 73101 

IIO.%ISE, El iWAIt l l  I,,, ?~ Innnge r - - I , h l l ) i l i t y ,  l l .oyn I -G lohe ] l lSl l ra l lCO CO]ll- 
l ina ies,  15i l  V t ' l l lh ia l  Si.rcet, New York, N. Y. 100;IS 

BItAC.O, JOIIN ]~f., Vice Pres ident  anti Chief Ac tu a ry  t Life I n s u r a n c e  
Coral a v of  (;corgis,  573 W. l ' e aeh t r ee  Street,  N.E.,  At-  
lantn, (i.ti. 3030S 

lJ l t lAN, l { l l l lg l ( ' l '  A., F i r e  filial C t i s l i a l t v  f l .ssocl l l |e A c l l l i l r y ,  C~ ln l lec l i cn t  
Insu r l i ne l ;  Ih . , imrt l i icn l :  , 8tnl:(.' Off ice B u l l d h i g ,  H n r t f o r d ,  
t~'lilill. I l l l ]  ] Fi 

I IRowN,  %VII,LI,~M %{',, l l .Ct l l i i r l i i l  ?lssi~it l l l i l ,  L i l l e l . f y  ]%ll l t i lal T l iS l l ranee 
(~l l l l l l lany,  175 I le rReley St reet ,  1411sl:ful, ~Inss. 02117 

BUFFIN'I-'ON, PIIILIP G.. Vice President ,  S t a t e  F a r m  Fire  lind Cllsil- 
a l ly  Company,  112 Eas t  Washing ton  Street ,  BloominGton, 
111. 61701 

l{uf;ut~g, .Tal~tEs M. (Re t i red ) ,  115 H a w t h o r n  Road, Baltlniorc, Md. 
21210 

I~,UItT, I~IAn(:AnET A., Office of George B. Buck, Consul t ing Actuary ,  60 
~,VIII'I:]I Stl'eet, New York 13, N. Y. 

i~UTLER, RICHAIiD H., Second Vice President ,  The  Trave l e r s  Insur-  
ance  Company,  Ou~) Tower  Square,  Ha r t fo rd ,  Conn. 06115 



16 ASSOCIATES 

Admi t t ed  
Nov. 20, 1964 

Nov. 15, 1962 

Nov. 18, 1927 

Nov. 16, 1961 

No','. 22, 1957 

Nov. 1, 1963 

Nov. 18, 1955 

Nov. 19, 1953 

No','. 16, 1965 

Nov. 19, 1959 

M.ay 21, 1963 

Nov. 24, 1933 

Nov. 19, 1953 

Nov. 1, 1903 

Nov. 21, 1952 

Nov. 18, 1925 

Nov. 16, 1965 

Nov. 14, 1941 

Nov. 1, 1963 

Nov. 14, 1958 

Nov. 19, 1954 

June  5, 1925 

Nov. 15, 1962 

Nov. 22,. 1957 

Nov. 16, 196l  

C&RLSON, EDWIN A,, Actua r i a l  Assis tant ,  The  T rav e l e r s  In su rance  
Company,  One Tower  Square,  Ha r t fo rd ,  Conn. 06115 

C,utsoN, DAvtu  E. A., Actuary ,  H a r t f o r d  I n s u r a n c e  Group, 690 Asylum 
Avenue,  Ha r t fo rd ,  Conn. 06115 

Cltzr¢, S. T., Consul t ing A_ctuary, The  Wing On Life Assurance  Com- 
pany,  Ltd.,  Wing On Life Bldg., 22 Des Voeux l~oad, Cen- 
tral ,  Hung  l£ong. 

CHERLIN, GEORGE, 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. 10017 

CLIURCII, ]~AnU? ~l., Coates, Hcrt ,ur th  & England,  301 E. Colorado 
Avenue,  I 'tlslltlena, Calif. 91101 

CIMA, AUGUSTIN $., Pricing Research Manager, Allstate Insurance 
Company,  7447 Skokte Blvd., Skokte, Ill. 60078 

COATES, WILLIAM DI, Vice Pres ident -Actuary ,  National-Ben Frank l in  
Insurance  Company,  360 W. ,Tacksoa Blvd., Chicago, Ill. 
60606 

Co.~T~, JosgP[~ P.. Ass i s tan t  to the President ,  B e r m a n ' s  Motor  Ex- 
preys, I ' .  O. Box 1209, Blnghamton,  N. Y. 13902 

COOK 9 CIIAItLES F., Cont iucntaI  I n s u r an ce  Conlpanles, 80 Malden Lane,  
New ~:ork, New York 10038 

COI'ESTAIV-ES, A. D., Ass i s t an t  Vice Pl 'ds ldel | t - -Bela)r ts .  Amer ican  Mu- 
tual Liubillty In su rance  CqnHn|ny,~,Vakefleld, -~htss. 01S81 

CRANDA[~I,, ~VII,I,IAM 1|., Actuar ia l  Assistant ,  I n su rance  Company of 
Nor th  Amerh:a,  1600 Arch Street,  Phi ladelphia ,  l 'a .  19101 

CRAWFOIH), ~VII,I,IA.M H.. Vice Pres ident  and Treasure r ,  hldustr[l l l  in- 
de/nnil-y Conlpany, 155 ~ansonle Street ,  Sau Francisco,  
Calif. 94104 

CnOFTS, GEOFIeREY, Dean and Director,  G r a d u a t e  School of Ac tuar ia l  
Science, Nor theas te rn  Univers i ty ,  360 Hun t ing ton  Ave- 
nue, Boston, Mass. 02115 

DAIlME, ORVAL E., Sealer  Ass i s tan t  Actuary ,  S ta te  F a r m  Mutual  
Automobile  Insu rance  Company,  112 E. Washington  
Street,  Bloomington,  Ill. 61701 

DANIEL, C. ~I., Da ta  Processing Manager ,  F isher  Governor  Conlpany, 
MaL'shILIIL<~wn, lowa 50158 

DAVIS, MAIA'IN ]~. (Ret i red) ,  150 E a s t  69 Street ,  New York, N .  Y. 
10021 

D[CKSON, CAROL D., Actuar ia l  Division, Ae tna  Casual ty  and Surety  
Company and S tanda rd  Fi re  I n su ran ce  Company,  151 
Fa t 'miug toa  Avenlte, Har t fo rd ,  Conn. 06115 

DOWLtNC, Wxt, mAXt F., 77 Brook Street ,  Garden  City, N. Y. 11535 

DUItKIN, JAMES I1., Actuary ,  Peat ,  5Iurwtck 511tchcll & Company,  
Wolfe Corcoran Division, 70 Pine ~trect:, New York, N. Y. 
10005 

DuR0sE, STANLEY C., JR., Deputy Commissioner  of Insurance .  S ta te  of 
Wisconsin, 4.S02 Sheboygan Avenue,  Madison, Wis. 53702 

EATON, ~AItL I~., Controller,  Gua ra n t ee  Mutual  Llt,e Coral)any,, 8271 
in(llan Hills Drive,  Omaha,  Neb. 68114 

EGmlt, FRANK A., (Ret i red) ,  1119 Prospec t  Ridge Blvd., Haddon  
Heights ,  N. J.  08035 

Evm~, Cnxa[ ,zs  A.. JR.. The  Trave l e r s  I n su ran ce  Company,  One 
Tower  Square, Ha r t fo rd ,  Conn. 06115 

1PELDMAN, ]~|ARTIN ~., Associate Actuary ,  New York State  Insu rance  
Depar tmen t ,  123 Will iam Street,  New York, N. Y. 10038 

Fvm)~N, ST~Jz~, Unde l s tad l la  8, Asker,  Norway  
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Admi t ted  
Nov. 15, 1962 

Nov. 16, 1956 

Nov. 16, 1065 

Nov. 16. 1923 

Nov. 20, 1964 

Nov. 21, 1952 

Nov. 19, 1954 

Nov. 15, 1962 

Nov. 18, 1932 

May 26, 1965 

Nov. 17, 1922 

Nov. 16, 1923 

Nov. 1, 1963 

Nov. 14, 1947 

Nov. 19, 1959 

.Nov. .16 ,  1961 

Nov. 18, 1927 

Nov. 16, 19(;1 

Nov. 15, 1940 

• Nov. 15, 1935 

Nov. 16, 1965 

Nov. 16, 1939 

Nov. 17, 1922 

Nov. 13, 1936 

NOV. 1, 1 9 0 3  

FINK~L. DANiEL, Associate  Actuary ,  The  S ta te  I n su ran ce  Fund.  199 
Church Street .  New York, N. Y. 10007 

FLACK, PAUL R., Actuarial  Assistant ,  General Accident Fire  and Life 
Assurance Corporation, Ltd., 414 Walnut  Street, Phila- 
delphia, Pa. 

FLAIIERTY, DANIEL ,`[., Ac tuar ia l  Assis tant ,  Insu rance  Company of 
North America,  1600 Arch Street ,  Philadell)hla,  Pa. 19101 

FLEMIN0, FRANK A. (Re t i red) ,  c /o Mutua l  I n s u r a n c e  Ra t ing  Bu- 
reau, 733 Thi rd  Avenue,  New York 17, N. ~. 

]~ORK~R, DAVID C., ThO Trave l e r s  I n s u ra nc e  Company.  Group Under-  
wr i t i ng  Depar tment ,  One Tower  Square,  Ha r t fo rd ,  Conn. 
06115 

FRANKLIN, NATHAN M., Actuary ,  The  Sure ty  Associat ion of America,  
110 Wil l iam Street ,  New York, N. Y. 10038 

GAINES, NATHANIEL, Associate  Ac tuary ,  Office of George B. Buck, 
Consult ing Actuary ,  60 Worth Street ,  New l 'ork, N, ~'. 
10013 

GERUNDO. LOUIS P., JIt., Tile T rave l e r s  In su rance  Company,  One 
Tower  Square.  Har t fo rd ,  Conn. 06115 

GETMAN, RICHARD A., Ass i s tan t  Actuary ,  Life  Dept., The  T rav e l e r s  
Insurllnce Cunq)any, One '£ower Sqnare, Ha r t fo rd ,  Conn. 
06115 

(-~IIISON, .'tOIlS A.. I l l ,  l)hoenlx of H a r t f o r d  Insurance  Companies,  61 
"~Vl~odlnn,i Street,  J:lnrtfor,], Conn. 06115 

GIBSON, J o s m ' ~  P.. Jm,  (Ret i red) ,  2970 Lora ln  Road, San Marlno, 
Calif. 91108 

GILDEA, .TAMES F. (Ret i red) ,  236 Not t  Street ,  Wethersflehl,  Conn. 

GILL, 3AMES F.. Actuary ,  Nat ional  Association of Independen t  In- 
surers,  30 West Monroe St., In land  Steel Bldg., Chicago, 
III. 60603 

GINGERY, STANLEY ~V., Vice Pres ident  and Associate Actuary ,  The  
I ' rndentif l l  lnsurl lnce Coull)~.ns' Of Aluerictl, P ruden t i a l  
Plaza,  Newark,  N. J. 07101 

GOLD, 51ELWN L., Gohl Associates,  39 South Ful ler ton  Avenue,  Mont- 
clair, N. J. 07042 

GOULD, DONALI) ]:].. Senior Stat is t ic ian,  New York Sta te  I n su ran ce  
Fund,  l!~9 Church Street,  New York, N. Y. 10007 

GREEN, WALTEIt C., A.S.A. (Ret i red) ,  923 South 23 Street,  E a s t  Salt  
Lake City, Utah  84108 

(~REENE, THOMAS A., Ass is tan t  Vice President ,  Amer ican  Re-Insur-  
anco Compltny, 9!) .Iohll Street ,  New York, N. Y. 10038 

GROSSMAN, ELI A., Senior Vice President ,  The Grea t  Eas t e rn  Life 
I n s u ra nc e  Company,  10 Dor rance  Street ,  I ' rovhlence,  R. I. 
02903 

GUERTIN, ALFItED N., Actuar ia l  Consul taut ,  Suite 2017, Flehl Buihling, 
135 South LaSalle  Street,  Chicago, Ill. 60603 

HACIIEMEISTEIt, CHARLES A., ActuIIrlal  Assis tant ,  l{.oyal-Globe Insur-  
ance Comlmnics, 150 Will iam Street ,  New York, N. Y. 10038 

HAGEN, OLA~ E., Senior Ass i s t an t  Ac tuar ia l  Supervisor ,  Metropol i tan 
Life i n su rance  Company,  One Madison Avenue,  New York, 
N. Y. 10010 

I~IALL, HAI~TWELL L. (Re t i red) ,  34 Lincoln Avenue, Wes t  I I a r t fo rd ,  
Conn. 06117 

L[a~r, H u ~ u  P. ,  President .  The Western Assurance  Company,  40 Scott  
Street .  Toronto 1, Ontario,  Cam~da 

HAMMER, SIDNB:~ 5I., A s s i s t a n t  Actuary ,  The  Home  In su ran ce  Com- 
pany,  59 5Ialden Lane,  New York, N. Y. 10008 
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Admit ted  
Nov. 16, 1965 

N~v. 19, i 958  

Mar. 24, 1932 

Mar. 25, 1924 

Nov. 21, 1919 

Nov. 19, 1953 

Nov. 19, 1959 

Nov. 15, 1962 

Nov. 16, 1965 

Nov. 16, 1961 

Nov. 19, 1929 

Nov. 18, 1921 

Nov. 15, 1962 

Nov. 21, 1939 

Nov. 21, 1052 

Nov. 20, 1964 

Nov. 15, 1935 

Nov. 19, 1059 

Nov. 19, 1959 

Nov. 14, 1947 

Nov. 18, 1925 

Nov. 16, 1961 

Nov. 20, 1964 

Mar. 24, 1927 

Nov. 16~ 1956 

Nov. 13, 1936 

3lay 26, 1955 

HANSON, H. DONALD. Actnarhl]  Assis tant ,  Cont inental  Nat ional  
Amer ican  Group, 310 South Michigan Avemm, Chicago, Ill. 
(;OqlO4 

I'IAItACK, .~OIIN. Aet.unry. Hea l th  Service. ll~e., and Medical l u d emu i ty  
of America ,  Inc.,  200 N. Michigan Avenue,  Chicago 1, Ill. 

HARItIS, SCOTT, ]~]xecath'e Vice l 'reshlenl:. Joseph F r o g g a t t  & Conlpany, 
Inc., 74 Tr in i ty  i ' lace,  New :fork, N. Y. 10006 

HART, WAan VAN B., 49 Rohbins Drive,  Wethersfleld 9, Conn. 

HAYDON, GEORGE F., Manager Emeritus,  Wisconsin Compensat ion Rat- 
ing Bureau.  623 N. 2nd Street ,  Milwaukee 3, Wis. 

HI~AD, GL~ 'N 0., Execut ive  Vice President ,  F i r s t  Inves to rs  Life In- 
surance  Company,  120 Wall Street ,  New York 5, N. Y. 

HICKMAN, `TAMES C., Associate  Professor,  D e p a r t m e n t  of Statist ics,  
Univers i ty  of Iowa,  Iowa  Cloy, Iowa 52240 

HILLHOUSE, JEnnY A., Associate  Actuary ,  S ta te  F a r m  Mutua l  Auto- 
mobile I n s u ra nc e  Company,  112 E. Washington  Street ,  
Bloomington,  Ill. 61701 

]:[ONEBEIN, CARLTON W., Ass is tan t  Ac tuary ,  I l l inois Blue Cross-Blue 
Shield, 425 Nor th  Michigan Avenue,  Chicago, Ill. 60690 

HOROWITZ, hill.TON', Principal  ActuarY, The  Sta te  insur l lnce Fund,  199 
Clmrch Street ,  New York, N. Y. 10007 

JACOILS, CARL N., Chal rnmn of tim Board. H a r d w a r e  Mutual  Casual ty  
Company,  Har ( lware  Dealers Mutual  F i re  In su rance  Com- 
pany Iln,I Sent ry  Life lnsurano.e Conlpany, 1421 Strongs 
Avenue,  Stevens Point.  Wls. 54482 

5~,~'SKN, EDWARn S. (Ret i red) ,  158 0 rv l l  Way, Fallbrook, Calif. 

JENSF, N, `TAMES P., Aetuarht l  Assistunt .  Liber ty  ~[utual  I n su ran ce  
Compaah;s,  175 Berkeley Street .  l-~oston, Mass. 02117 

,TONES, LOaINC. D. (Ret i red) ,  64 Raymoml  Avenue, Rockvllle Centre  
L. I., N. Y. 

JUNES, NATHAN F., Associate  Actuary ,  The  Prndent la]  ] n ru r au ce  Corn- 
Irony of America,  l ' r udeu t i a l  l ' laza,  Newark,  N. J. 07101 

I~.I|0UItV, COSTANI)Y K., Ins t ruc to r ,  0blo  Sta te  Univers i ty ,  Columbus. 
Ohio 

.KITZItOW, ERWIN W. (Reth 'ed) ,  P. O. Box 313, Pasadena ,  Calif. 

i(It()El{l~n, Jel lN,  J166 D a r t n m u t h  Avenue, O t t a w a  S, Ontario,  Canada  

LEIGI-IT. AItTttUit S.. Actuar ia l  Associate, 51etl'opol[tan 3~Ife h l su r au ce  
Coulpany, 1 Madison Awmue,  New York. N. Y. 10010 

LUFKIN, Ron~nT W., Munager  of Home  Office, C ra f t sman  Life Insur-  
ance  Company,  tsS1 Boylston Street,  Boston, Mass. 02116 

MALMWJ'rL flACOn. Chief-Rat ing Bureau,  N. Y. I n su ran ce  Depar tmen t ,  
323 Will iam Street ,  New York, N. Y. 10038 

.~[ARGOI.IS, DONALD R., Ass is tan t  Actuary ,  Life I n su ran ce  Company 
of North America,  1600 Arch Street,  phi ladelphia ,  Pa. 
19101 

.~,IARKELL, ANDREW S., Actuary ,  T r a n s a m c r i c a  InSl.lrDnce Company,  
Occidental Center,  Los Angeles, Calif. 90015 

~IA[~SH, CIIAarms V-R (Ret i red) ,  Fidel i ty & Deposi t  Company of 
Maryland,  Balthnore,  Md. 33705 

,SIA'rHWICK, LLOYD F., ]~Iflllager. GroDp Divisiou. Employers  ~|tltUal of 
Wausau,  407 G r a n t  Street,  Wausau,  Wis. 54402 

MATEH~ WILLIA~f ~. ,  fla., Manager ,  Group Cont rac t  Bureall, Metro- 
poll ,an Life I n s u ra nc e  Company, 1 Madison Avenue, New 
York 10, N. Y. 

~[CDONALI), ~[I[~TON G., Chief Actuary ,  Massachuse t t s  Insu rance  De- 
I ,ar tment ,  100 Cambrhlge  Street,  Boston, Mass. 02202 
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Admit ted  

Nov. 16, 1')(;1 

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. 16, 1965 

Nov. 16, 1961 

Oct. 27, 1916 

Nov. 16, 1965 

Nov. 18, 1925 

Mlly 23, 1919 

Nov. 19, 1926 

Nov. 16, 1961 

Nov. 20, 1924 

Nov. 16, 1965 

Nov. 14, J947 

Nov. 19, 1929 

Nov. 17, 1920 

Nov. 17, 1922 

Nov. 13, 1936 

Nov, 16, :1965 

,]k[CINTOStl, KENNETH L., Manager .  Louis iana Rat ing  & I~lre Prevent ion  
Bureau,  1'. O. l~ox 60730, New Orleans, La. 701(;0 

MILLER, HENRY C., Comptroller ,  Cal i fornia  S ta te  Compensat ion In- 
su rance  I~und, 525 Golden Gate Avenue,  San Francisco 1, 
Calif. 

.M'INOR, ]~DUARD E.,  Associate  Ac tuary ,  Metropol i tan  IAfe In su ran ce  
Company,  1 Madison Avenue,  New York 10, N. Y, 

5[OIINBLATT. ARNOLD S., Actuar ia l  Assis tant .  Consolidated Mutual  In- 
surance  ComluUly, 345 Adanls Street,  Brooklyn, N. Y. 11201 

hIOKItOS, BERTRAM lP., Pnl icyhohler  Research l~Iana~'er, Al ls ta te  In- 
surance  Company,  7447 Skokte Blvd., Skokie, Ill. 60078 

~IONTGOMERYt JOHN C. (Ret i red) ,  165 Wes te rve l t  Avenue,  Tenatly,  
N. J. 

MOOSE, ~0SEPH P., 115 St. Cather ine  Road, Outremont ,  Quebec, Canada 

MOSS, ROI|EItT G., Vice Presidenl: and Actuary ,  Marsh & ~,leLenuan, 
Inc., 515 Olive StI'~:ct, St. Louis, .Me. 63101 

M m a ,  JOSEPH M.. Genera l  Manager ,  Mutual  In su rance  Advisory Asso- 
ciation & Mutual  In su rance  I t a t lng  Bureau,  733 Thh.d 
Avenue,  New York 17, N. ~'. 

I~IUNIZ, ROnEaT M., Nat ional  Bureau of Casual ty  Underwr i te r s ,  125 
Maiden Lane, New York, N. Y. 10038  

NAFFZIGER, JOSEPII V.. S(mlor Ass is tan t  Actuary ,  S ta le  ]Parle Mutual  
Alll_olno|)lie Insul 'auce Cnnlpally, 112 Eas t  Washing ton  
Street ,  IHoonliugton, Ill. 61701 

NELSON, I{OI,ANI) E., ACtllury, State  li'nrm Life and Accident  ASSlli-21nce 
Company,  112 Eas t  ~Vasllington Street, Bloomington,  I11. 
(;1701 

NEWELL, WiI, I,IAZI (Ret i red) ,  1225 Park  Avenue,  New York, N. Y. 
1(|02,~ 

NEWMAN, STEVEN H., Ac tuar ia l  Division, Nat ional  Bureau of Cas~lslty 
UmlerwrI le rs ,  125 Maiden Lane, New York, N. Y. 100|)8 

NICHOLSON, EARl, H.. Ac tua ry  and l)o.i)llty lns l l ranee  CDnlnllflsiener, 
Nevada  Insurance Division, Nye Building, Carson City, 
Nevada $9701 

OTTO, XVAI,TEIt E., Cha i rman  of the Board,  Michigan Mutual  Lial)llt~y 
Co 1 y, 28 W.,st A( i n s  Avenue,  Det r  it, Mich. 48226 

OVERHOI,SER, Ih~NAl,I) n . ,  :40 Fa i r luwn Street ,  Ho-ho-kus, N. J. 

PEEr,, 3EaALO P., Actuary ,  Securi ty  Mutual  Casua l ty  Company,  309 
~,V. Jackson Blvd., e l l | cage ,  Ill. 6060{i 

PENNOCK, R1CI]AIU'P 5[. (Ret i red) ,  12 E. Lodges Lane,  Bala-Cynwyd,  Pa.  

PERREAUI,T, STEPHEN L,, Actuarhl l  Depart luent ,  H a r t f o r d  In su ran ce  
Group, 690 Asylum Avenue, Ha r t fo rd ,  Cone. 06115 

PEltRY, "[rOBERT C., Execut ive  Vice Pres ident ,  S ta te  Fame Life In- 
surance  Co., 112 Eas t  X, Vashlngton St., Bloomington,  Ill. 
(;170t 

PIIII ,  LIPS, JOHN ft. (Ret i red) ,  9J.5 Steuben Street ,  Wuusau,  Wis. 54401 

PIKE, 5[Oaais (Ret i red) ,  531 E a s t  20th Street ,  New York, N, Y. 

POOaMAN, ~VII,LIAM F., Cha i rman  of the Board, Cent ra l  Life Assur- 
nnt:e Comlalny, 611 Fif th  Avenue,  Des Moines, Iowa 
51)309 

I'OTOl~.~iY, SYI.VIA, Senior Act.navy. '] 'he Sta te  Inst i l 'ante  Fund,  199 
CIlurch St r ic t ,  New York 7, N. 3:. 

I)RESLEY, PHII,  IP 0., Actuar ia l  Assistant ,  American  Mutual  Llahi l i ty  
In su rance  Company.  Wakeliehl, Mass. 01581 
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A d n l l t t c d  
Nov. 20, 1964  

Nov. 16, 1965 

Nov. 15, 1918 

Nov. 1S, 1960 

Nov.  19, 1932  

Nov.  ;16, 1965 

NOv. 19, 1953  

Nov. 1S, 19(i0 

Nov. 1S, 1932 

Nov. 15, 1962 

Nov. 18, 1960 

Nov. 19, 1959 

Nov. 1, 1963 

Nov. 14, 1958 

Nov. 16, 1923  

Nov.  14, 1947  

Nov.  1, 1963  

Nov.  16, 1961 

Nov.  16, 1965  

Nov. 14, 1958  

Nov.  22, 1957  

Nov.  20, 1964  

Nov.  19, 1954  

Nov. 14, 1947 

I{AID, (~AItY A., Sen io r  A s s i s t a n t  A(:t lnlry,  S t a t e  17~IIFIU l%Illtllal z~tlltO- 
nml , ih ;  l l l s l l r ance  C(~lllliituy , 112 Ei t s t  Wus l l l ng ton  SI;rcet,  
Bloonl lngtol] ,  1 I1. 61701 

llATNAS%VA~I'I', RAX., Act l l a ry ,  D e ] r a i l  An ton lob l l e  l n t e r - I l l s u r u u c e  Ex- 
change,  150 lh lg l ey  A v e n u e ,  D e t r o i t ,  Mich.  48226  

RAYWII) ,o]OSb]PII, ~VoD(lward & Fond l l l e r ,  420 Mad i son  A v c n n e ,  N e w  
:~:oz'k, N. Y. lt1017 

]{ICCARDO, JOSEI'II  F., A e t n a  C a s u a l t y  Ll~ Slll'(~.ty Conllnlny a n d  S t a n d a r d  
I~'iI'e Insllrllncl~ COllllalny , 151 l t ' a rn l lng tou  2~VellLle, t I a l ' t -  
f i l l ' ( | ,  I]tJl l l l ,  l l 6115  

RICHARDSON, HARItY F. ( R e t i r e d ) ,  413 A c k e r n m n  A v e n u e ,  t Io-ho-kus ,  
N. J. 07423  

RICHALtDSON. JAMES F.. Ac t lmr i l l l  A s s i s t a n t ,  E I n l d o y e r s '  Gl'Onl) o f  In-  
stlriillCC, Ctllnlianies.  l.]U Milk S t r ee t ,  Bus]Oil, Mass.  02107 

I{ICII.MONb, (}WEN D., Contr~dier ,  IlllStli42ss M e n ' s  A s s u r a n c e  (~Olliltl/lly, 
I l. 1%1. A. Towl:r ,  K a n s a s  City,  .%1o. 6 4 1 4 /  

RII'ANI)F]I,I,[, ,]OLIN S., (-qllie~ ActUlll'yp 14'JoT'Ilia ]llSlll'Un[:(} ]-)nl)artnlellt, 
St'lltlJ Ca l i l t o l ,  Ta lh lh i i ssee ,  Fh i .  32304 

ROBEIITS~ JAMES A,~ A e t l l a r l a l  S ta t | s t l o i l l i i ,  T i l e  ~l!l'UVei0rs I ns l l r i l l l ce  
Con i l l any ,  One 'J!nwcr Siltlarl~, Har t t ' o r ( I ,  Col in ,  06115 

Roon,  HENaY 1~., l q 'es i l l en t ,  L i n e o h l  N a t l o m d  L i f e  I n s u r a n c e  Gem- 
Irony, 13t i l l  S l l l i l h  l - [a l ' r l son St r~et ,  F l l l ' t  (Vayne,  Ind .  
4t1~1)]. 

l{l.ITIf, ]{ICHAIll) J . ,  A c t u a r y .  Anler lea l l  I n t e r n a t i o n a l  U n d e r w r i t e r s  
Corp. .  l o 2  Ma iden  I.llne, New York, N, Y. 1.0005 

]{nY~lR, ~l[,.I.N F., ACfllary,  1%Iulti-Lln~ lns l l r l lncn  l i a t i l i g  ] l u r e a n ,  l l O  
%Villianl S t r ee t ,  Now York, N. ~l~. :11)038 

I{','AN, KF:VIN M., A s s i s t a n t  A c t u a r y ,  l n d u s t r h l l  I n d e m n i t y  C o m p a n y ,  
155 ,%.'ansonll~ S t r ee t ,  Slin F r a n c i s c o ,  Calif .  94104 

SARNOVF, PAUL E.. Ass i s tant  Actuary,  The Prudent ia l  InsBrauee Com- 
pany of America ,  Prudent ia l  Pluza, Newark,  N. J. 07101 

SAw~zu,  A[t:rHur~. (Re t i red ) ,  13751 St. Andrews  Drive,  Leisure Wochl, 
Apt.  1-I, Seal  Beuch,  Cal i f .  

SC<%MM('IN, I,A'IVIIENI]E ~lV,, 1%llinliger, Mnssachu~et: ts  A i l t ,m i , l l dh ;  I I . l l t lng 
ll~ A c c i i i c n t  l ~ rnvo l l l h i u  1411rCUll, 1%|llssacliliSCtls I'~'i)l'klll(~ll'S 
Colu l ie l lsa l :h) l l  R l i t h l  7 & l l lS l l 0c t i nu  ] { l l i 'e i l l l ,  l~ .'lIilSSll- 
ch l l se t t8  Mn t ( i r  Ve l i i c le  Ass ig l led  R isk  P l a n ,  $9 I l l 'na i l  
S t ree t ,  l l os [ l l l l ,  Ml iss, 

8CIIEI~I,, PAUl ,  J., ,Senior A c t i n l r l a l  A s s i s t a n t ,  U. ~, IChle l l ty  ~¢~ ( h i a r a n t y  
(Jt~lUlially, C l i l v c r t  and l l e l l w n o d  Streets ,  I l a l t i l uo re ,  M,I.  
' q21i3  

SCIlEIBL. ,~EILOME A., A s s i s t a n t  A c t u a r y ,  E m p l o y e r s  M u t u a l s  of  
I, VailLSIIU, 407 (} l ' l l l l l ;  S t reet ,  VlrUUSllll, ~VIs. 54402 

S('HEID, ,]AMES F~,, Ac t l n l l ' h l l  1 )e l l l l r tn le l l t ,  l . l i l r t f o r f I  l n s u r a n c 0  Gl ' l i t l l l  , 
t590 Asy l un i  Avenl le~ ] . I i i r t~l) l ' i l ,  Col/I t .  0 B l 1 5  

SCIll.EN'Z, ]OLIN ~IV,, Sl:liior Vlct~ P r e s i d e n t  alllI fl.Ctllary, F e d e r a l  
l , I f l ;  al l(]  I~l lSi l l l l l 'y C o n l l i a n y  , %Voivm' ine-Fedora l  2 'nwer ,  
B a t t l e  Cl'c~ek, M i c h .  400;1.6 

SCIINEII(El l ,  IJENItY (].. Ass l l c la le  A l : f l l l t r y ,  ~]~he t- lolne InS l l r l l nee  Coln-  
l )any,  59 ] l l i i d o n  Lane ,  N e w  i ' o r k ,  N. ~'. 10008 

Si;II  I:I,Ell, i{ on I.)IIT .1., Ass is l  i I I i t  AcI  ila r v, I I [ Ill.' C I'llss Of %Vcstl+rn 
i N:LI IlSyl VII II Ill, n i l e  Snlil:h flchl S tl'l)et, I.'l t t sbu rgh ,  Pn. 
;15222 

~CIIULMAN, .ll;~'l'lN. ('ll.ltnp Lelldc.r, Mllt ' l ienmth:ld Almlys i s ,  P r o g r a l n -  
zil lng, l {o l l .~ni i l l i  l l ls l ; i ' l ln l~:at  (+'l)J'liOrlltiiHI , 80"08 45 Avel i l IC,  
E ln lh l l rS t ,  .N', ~l:, ].1373 

SCHWAIITZ, ~IAX J. ,  Ch ie f  Aecl l le l l t  *{ 1;Iealth l{al:ing ~ecl=ltlll, N. Y. 
Sl:ate I n s t i l ' a n t e  Del) l t r t lnent ,  ~24 S t a t e  S t ree t ,  Al l lauy,  
N. Y. 12210  
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A d m  l t ted  
Nov.  20, 1964  

N o v .  20, 1930  

N o v .  22 ,  1 9 5 7  

N o v .  20, 1924  

Nov.  1, 1963  

N o v .  15.  1',)62 

Nov.  18, 1925  

Nov.  1;3, 191S 

N o v .  1, 1 9 6 3  

N o v .  19, 1959 

Nov.  l ' J ,  ] 9 5 9  

Nov .  20, 1924  

Nov.  15, 1956 

Nov.  l b  ~, 11~5~) 

Nov.  16, 1923 

Nov.  ]9 ,  1959 

Nov.  21, l~l:-i0 

Nov .  15, 1962  

Nov.  :1, 1963  

Nov.  21, ] 9 1 9  

Nov.  20, 1!)24 

Nov.  14, I~iSS 

Nov. 20, 1964 

Nay.  IS,  11i32 

SCOTT, I~ItlAN E., 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  a n d  S t a n d a r d  
lP|l'e ] n s t l r a n c e  C o l n p a n y ,  I ~ i  [da r lnJng ton  ~'kVClllld2, l ' h | r t -  
fo rd ,  Conu .  06115  

SEVI[,[,A, EXEQUIEL S., P r e s h l e n t  ~fl l l l l lger  al ld ACtlll lry,  N a t i o n a l  Ll~'e 
J n s u r n n c c  C o m l m n y  of  t he  P h i l i p p i n e s ,  I£cg n a  I lhlg . ,  1' .O. 
lh ,x  2056,  Man ih l ,  l ' h i l l p p h l e s .  

SrlAVEIt, C. OTIS. Second  Vice  P r e s h l e n t  a n d  Act .uary ,  N a t i o n w i d e  
M u t m t l  Fire  I n s u r a n c e  C o m p n n y ,  2413 ~'ort:h H i g h  Stree t ,  
C o h t n | b u s ,  O|f lo 43216  

SIIEPI'AnD, NORItIS E., l ' r l+ fessor  of  M a t h e n l a t l c s ,  U n i v e r s i t y  of: To- 
ron to ,  T o r o n t o  5, Cl l lmda .  

Stx~:mt,  P a U L  E., A c t u a r y ,  C o n t i n e n t a l  N a t i o n a l  A t n e r i e a n  G r o n p ,  310 
Sot l th  M | t : h i g a n  Aven t lc ,  C h i c a g o ,  I l l .  60ti04 

SMITH,  I~nWAIH) ]{., A s s i s t a n t  A c t u a r y ,  H a r t f o r d  l n s u r a u c e  G r o u p ,  
690 A s y l u m  A v e n u e ,  H a r t f o r d ,  C o n n .  061.15 

,%.'O.MMI.HI, ARMANIt. V~ce+ l'l'esidl311t, Co l l l | l l en ta ]  Ctlstl l l l ty Cttlnlt~lny, 310 
S o u t h  M i t :h lgan  A v e n u e ,  C h i c a g o ,  II1. 60604  

S[,nNt:~r,  Hai to [4)  S. ( R e t i r e d ) ,  S C h e l s e a  L a n %  W e s t  H a r t f o r d ,  C o n n .  

STALEY, HARLOW B.,  V i c e  P r e s h l e n t  a n d  D i r e c t o r  of  A d m i n i s t r a t i o n ,  
F a r m  B u r e a u  l~Iutlnl[ I n s u r a n c e  C o m p a n y ,  1Oth anti  
G r a m l  S t r e e t s ,  Des  Molnes ,  I o w a .  50307  

STgtX,  JOaN 51.. A s s l s t t t n t  A l : t un ry .  N a t i o n a l  B u r e a u  . f  C a s m t l t y  Un- 
IlL'l'wrlttJl's, 1"25 Me/Idea L/lilt+', N e w  ~nrk ,  N. Y. ]0113S 

,%.'TELNIIAI~S, ]]lqNItY t,V., I'rc, s idon t ,  H~nl 'y  ~telll | l llllS As,~m:hlllon, Inc . ,  
22~'b E a s t  41; S t r e e t ,  N e w  York ,  N. Y. 10017 

STELLWAllI-~N, IIERI~I'IILT 1'., 1)h'ect<br, . ln~l l r l tnce  COlltlillny a t  N o r t h  
AIII,H'ICII, 721 M o u n t  I ' l e a s a n t  Roatl ,  Ih 'yn  M a w r ,  ] ' a .  19010  

STERN, I ' H I L I I T  K., z~tcttlllr.v, +~hlttnll InSlll ' l lnce R a t i n g  l~llr4+~all, 733 
T h h ' d  AVe;hilL', N e w  York,  N. Y. 10017 

• NTI';'+'/+IN.~, ~++'Al,lt<) A., DJl 'ec tor ,  A</tllllri/l] D h ' l s h m ,  ~\'allon/ll As.~o<'+lotlon 
of I~111~+ Shh+qd l ' h lns ,  42,, N o r t h  Mlch lg / ln  At.'t+'lltlC, C h h m g o ,  
111. t;I}l;11 

S't'OK~, Kmx'nUtCK (Ret i red) ,  11052 McKlnney ,  Det ro i t ,  Mich. 4S22g 

STItl;G, EMIl ,  :l., A~,~istllnt ]xCtt lary,  ~,illSSlLcIInsctts ] ' lospll l l l  Sc rvh :e ,  
Ill<:. tlll<] l~,| II S:~ll C ]l II ,SI2 H S Medico  I ~el 'v ice ,  133 F e d e r a l  
S t r e e t ,  I~l~St:on, MASS. 0210(; 

SUI,LIVAN, "~VALTEn |?., ~tlH.Illll'y, S l n t e  (~onll)ellSat[ml ]ns i i r l t l l ce  F i i n d ,  
525 ( ;o ldt :a  (;llll: Ave/tot : ,  S a n  Fraitclst:o, C~tl)l:. 9411)1 

SWITZER, VERNON J.. A s s o c i a t e  A c t u a r y ,  S t a t e  F a r m  M u t u a l  A u t o m o -  
bi le  I n s u r a n c e  C o m p a n y ,  1 1 2  E.  W a s h t a g t o n  Street, 
B l o o m i n g t o n ,  iII.  6 1 7 0 1  

'.L~tIOMPSON, P a t r A P  R., S t a t i s t i c i a n .  F e d e r a t e d  M u t u a l  I m l ) l e m e n t  a n d  
l - l a r d w a r e  i n s u r a n c e  C o m p a n y ,  129 E .  B r o a d w a y ,  O w a -  
t o n n a ,  M i n n .  55060 

~[?nENCI[, FRI~,I~EILICK I:l. ( R e t i r e d ) +  5 [,Ollll|t. + l , r ae ,  U t i c a ,  N. it?. 

UHI,. M. l~'l,lZ.t.lo~'rll ( R e t i r e d ) ,  320 E.  5 3 r d  S t r e e t ,  N e w  :t;ork, N.  Y. 
] 0 0 2 2  

VAN (~'I.EAVE, .~I.'~ILVIN I':., ( ' h l e f ,  lt+lte l ) iv l~h ,a .  +,VisCOllshl lnSlll.llnc+2 
1)Cl+llrlnh!llI, 4Sn2 ,%.'hl!boygllll AX'tHIIIC, ~[lldl.";oll. ~,Vis. 5:~702 

VANDI.HULOOI,'. IRWIN T., S~ll ior  Vice Pl'esid~-!nt a n d  Ae t l l a ry ,  S t a n d a r d  
S e c u r i t y  L i f e  Ins .  Co. of  N. Y., 111 F i f t h  A v e n u e ,  N e w  
Yol'l.;, N. 3". ll)fu)3 

~,'].++llEn, ])(bN.%l.D C-, l~'ell,tv+', l n s l | l l l l t e  oft S l+ l t i s t i c s .  Nol' l l l  (~';IFo]|ll+l 
S t a t e  U n i v e r s i t y ,  1'. 0 .  1;ox 5457, l~ah.qgh, N. C. 27elm; 

"I~+'HIN,'~'I'EIN..~[.'~x ,~., :'~CtlHll'y, NI:W YoI']'I SI I I Ic  I';tUldoy*:~:.'a' lh:lll 'cnl*;ttt  
Systl21n, fill S. SWllIi ~tl'~l:l', i ! l l lUll iy l ,  N. "f. 



22 A S S O C I A T E S  

Admit ted  
Nov. 18, 1925 

Nov. 21, 1930 

Nov. 18, 1927 

Nov. 19, 1948 

Nov. 16, 1939 

Oct. 22, 1915 

Nov. 18, 1937 

Nov. 18, 1927 

Nov. 17, 1950 

Nov. 22, 1934 

Nov. 16, 1956 

Nov. 18, 1925 

May 5, 1961 

Nov. 1, 1963 

WSLLMAN, ALZX C., Senior Vice President ,  P ro tec t ive  Life  Insurance  
Company,  P. O. Box 2571, B i rmingham,  Ala. 35202 

WELLS, V~rALTER I. (Ret i red) ,  West  Sterling, ~[uss. 01565 

~VIIiTBREAD~ FRANK O., Second Vice President ,  The  Lincoln Nat ional  
Life In su rance  Co., 1301 South Har r i son  Street,  Fo r t  
Wayne,  Ind. 46801 

WHX~'~, Aunlter ,  Consul t ing Actuary ,  Osthelmer  & Co., 1510 Chest- 
nu t  Street ,  Pl~lladelphia, Pa. 19102 

WITTLAKE, .T. CLARKE, Execut ive  Vice President ,  Business Men's  As- 
S[ll'llllCe Coll lpal ly f)f A m e r i c a ,  O n e  P e n n  Valley Park ,  
B. M. A. Tower,  K~lnsas City, Mo. 64141 

"~roo[}, DONALD M., Pa r tne r ,  CIliids & Wood, 175 West Jaeksoo Boule- 
yard,  Chicago, ll]. (;0604 

DlOOP, DONALD ~f., ,TR.. Pa r tne r .  Chlbls & Wood, 175 West  Jackson 
BoulewH'd, CiHeago, Iil. 60604 

~Voo[}, MILTON .T., Consul t ing Actuary ,  16 Wardwei l  Road, West Har t -  
f(~rd. COIll]. ()6107 

W0ODDY, JOIIN C., Actuary ,  Nor th  Amer ican  Reassurance  Company,  
161 Eas t  42 Street,  New York, N. Y. 10017 

~VOOD~,VAI|I}, ]{AIIBARA }[., ABSiBtlIII[: 9ecre ta ry  allli R e g i o n a l  General  
Counsel, Tl~e Reuben H. Dounelly Corporat ion,  235 E a s t  
42 Street ,  New York, N. Y. 10017 

~VooDWORTH. JAMBS 11-., Ass i s tan t  Secretary,  Tile l~Iartford In su ran ce  
Group, 690 Asylum Avenue,  Har t fo rd ,  Conn. 06115 

WOOI.ERY, Ja~lns M., Seni¢)r Vice Pres ident -Actuary ,  Occidental  Life 
Ins. of N. C., Cameron Village, Raleigh, N. C. 27605 

"£ouso, ROBZI~T G., Ac tuary ,  Michigan :Mutual Liabil i ty Company,  28 
West  Adams  Avenue,  Detroi t ,  Mich. 48226 

ZORV, P. B., Actuar ia l  Depar tmen t ,  Nat ional  Bureau of Casual ty  Un- 
derwri ters ,  125 Maiden Lane,  New York, N. Y. 10038 



Elected 

1914-1915 
19X-1917 
191s 
1919 
1920 
1921 
1922 
1923 
1924-1925 
1926-1927 
1928-1929 
1930-1931 
1932-1933 
19341935 
1936-1937 
1935-1939 
1940 
1941 
1942 
1943-1944 
1945-1946 
1947-1948 
1949-1950 
19514952 
1953-1954 
19551956 
1957-1958 
1959-1960 
1961-1962 
1963-1964 
19G.i 

OFFICERS OF THE SOCIETY 

President Vice-Presidents 

23 

*Isaac M. Rubinow 

Gustav F. Michclbacher 
*Sanford B. Perkins 

*James D. Craig 

‘George D. Moore 
*Thomas F. Tarbcll 

*Joseph B. Woodward 

Paul Dorweiler 
*Winfield IV. Greene 

*Benedict D. Flynn 

*Leon S. Senior 
*Francis S. Perryman 

*Albert H. Mowbray 

Sydney D. Pinney 
Ralph H. Blanchard 

*Albert H. Mombray 

Ralph H. Blanchard 
Harold J. Ginsburgh 

“Hnrwood E. Ryan 

Charles J. Haugh 
James M. Cahill 

l Wiiliam Leslie 

Harmon T. Barber 
*Tt~omns 0. Cnrlson 

Seymour E. Smith 
Norton E. Nasterson 
Dudley M. Pruitt 
William Leslie, Jr. 
L. H. Longley-Cook 
Thomas E. Murrin 
Bnrold E. curq 

*Albert H. Mowbray 
*Joseph H. Woodward 
*Benedict D. Flynn 
*George D. Moore 
*Willinm Leslie 
*Leon S, Senior 

GustavF. Michelbacher 
GustavF. Michelbacher 

*Sanford B. Perkins 

*Benedict D. Flynn 
‘Harwood E. Ryan 
*George D. Moore 
‘William Leslie 
*Leon S. Senior 
‘Harwood E. Rsan 

Secretmy-lreawrer 

1914-1917. . . l C. E. Scattergood 
1918-1953. , . . . . . . *R. Fondiller 
1954-lOGEi., . , _ . .A. Z. Skcldiug 

Editor 

1914., . . . . . . . . .“W. W. Greene 
1915-1917.. . . . . . . *R. Fondiller 
1915.. . , . . . . _, .*W. W. Greene 
1919-1921. . . 0. F. Michelbacher 
1922-1923.. . . . . .O. E. Outwater 
19244932.. . . . “R. J. McManus 
1933-1943.. , , . . .*C. W. Hobbs 
19$4-1954. , . . , .E. C. Maycrink 
19551958.. . . . . . . . .E. S. Allen 
1959-1960. . . . . . .R. P. Goddard 
3.961.-1.964. . . . , . .H. IV. sctlloss 
l.!m.. . , . M~tthcw ,Rod~:rmund 

‘Dccenned. 

*George D. Moore 
Sydney D. Pinney 

*ltov A. \Vheele~ 
*Wdliam F. Rocber 
wdpti I-1. Blanehn~d 
Sydney D. Pinney 
Harmon T. Barber 
Harold J. Ginsburgh 
Harold J. Ginsburgh 
Albert 2. Skelding 
Albert Z. Skelding 
.Jnmes M. Cahill 
Harmon T. Barber 

“Thonms 0. &&on 
Joseph Linder 
Dudley RI. Pruitt 

*Clarence A. Kelp 
John W. Carleton 
Ernest T. Berkeley 
Thomas E. Murrin 
Harold E. Curry 
ctI:LPlcs c. Hewitt, Jr. 

‘Edmund E. CLmmack 
*Edmund E. Cammack 

Ralph H. Blanehard 
*Thomas F. Tarbell 
Paul Dorweiler 

*Leon S. Senior 
Charles J. IIaugb 

*Francis S. Perryman 
*William J. Constable 

James M. Cahill 
James M. Cahill 
Charles J. Hauah 
Charles J. Haugh 
Harry V. Williams 
Russell P. Goddard 
Norton E. Masterson 
Seymour E. Smith 
John A. Mills 
Arthur N. Matthews 
William Leslie, Jr. 
Laurence H. Langley-Cook 
Richard J. Wolfrum 
William J. Hszam 
Harold W. Gebloss 

General Claairnzan 
Examination Committee 

1949-1951.. .... .R. A. Johnson 
1952-1956. , . . J. W. Wieder, Jr. 
1957-1961 ........ W.J.Hazam 
19W19G.5 ....... .N. J. Bennett 

Librarian 

1914.. _. . . . . . . .*W. W. Greene 
1915. . . . . . . . . . . . . l R. Foncliller 
1916-1921. . . . . . . .L. I. Dublin 
192%1924........*E. R. Hardy 
1935~1936...... . . . . .W. Breiby 
1937-1947. . . . . .*T. 0. Carlson 
1945-1950. . , . . . . . , . “S. M. Ross 
1951-1957.. . . .G. R. Livingston 
1958-1965. . . . . . . . . . . . .R. Lino 



24 D E C E A S E D  F E L L O W S  

The (t) denotes 
Admitted 

Nov. 13, 1931 
Nov. 19, 1948 
May 23, 1924 

i 
May 24, 1921 
May 1.9, 1915 
Jm,e 5, 1925 

t 
t 

Nov. 18, ].932 
Apr. 20,1917 
Feb. 19, ]915 

t 
Nov. 21, 1930 

t 
~eb. 19, 1915 
Oct. 27, 1916 
Nov. 23, 1928 
Nov. 22, 1934 

t 
t 
t 

t 
Nov. 20, 1964 
May 2(i, .[916 

t 
i 
t 
t 

May 19, 1915 
t 

May 19, 1915 
t 
i 

Feb. 19, 1915 
t 

Feb. 19, 1915 
t 

May 26, 1916 
t 

Feb. 25, 1916 
t 

Feb. 19, 1915 
t 

May ].9, ]915 
Oct. 22, 1915 
Oct. 22, 1915 

t 

charter members at date of organization. November 7, 1914. 
Died 

Gilbert E. Ault Apr. 
Arthur L. Barley Aug. 
William B. Bailey Jan. 
Roland Benjamin July 
Edward J. Bond Nov. 
Thomas Bradshaw Nov. 
William Brosmith Aug. 
George B. Buck, Sr. Apr. 
William A. Budlong June 
Charles H. Burhans June 
William l=l'. Burhop Oct. 
F. Higlllands Burns Mar. 
Edmund E. Cammack Dec. 
Tho,na.~ 0. Carlson July 
Raymond V. Carpenter Mar. 
Gorden Case Feb. 
Edmund S. Cogswell Apr. 
Walter P. Comstock May 
William J. Constable Apr. 
Charles T. Conway July 
John A. Copeland June 
Waiter G. Cowles May 
James D. Craig May 
James Mclntosh Craig Jan. 
Robert A. Craig Feb. 
Frederick S. Crum Sept. 
Alh'ed Bm'nett Dawson June 
Miles Mcnander Dawson M:ar. 
Elmer H. Dearth Mar. 
Eckiord C. Del(ay July 
Samuel Dcutschberger ,laD. 
F, zekiel Hinton Downey July 
Earl O. ])u,dap July 
David Parks Faclder Oct. 
Edward B. Faelder Jan. 
Claude W. li'ellows July 
Benedict D. Flynu Aug. 
Richard Fondiller Apr. 
Charles S. Forbes Oct. 
Lee K. Frankel July 
Charles H. :Franklin May 
Joseph Froggatt  Sept. 
~ a r r y  Furze Dec. 
Fred S. Garrison Nov. 
Theodore E. Gaty Aug. 
James W. Glover July 
George Graham Apr. 
'.Fho,,~pson B. Graham July 
William J. Grahmu Feb. 

13, 1965 
12, 1954 
1O, 1952 

2, 1949 
12, 1941 
10, 1939 
22, 1937 
12, 1961 

4, 1934 
15, 1942 
11, 1963 
30, 1935 
17, [958 
15, [964 
11, [947 
4, L920 

25, [957 
11, [951 
19, [959 
23, [921 
12, [953 
30, [942 
27, [940 
20, [922 

8, [965 
2, [921 

21, 931 
27, .942 
26, 947 
3.1, 951 
18, [929 

9, t922 
5, 1944 

30, 1924 
8, 1952 

15, 1938 
22, :1944 
29, 1962 

2, 1943 
25, ]931 

1951 
28, 1940 
26, ] 945 
14, 1949 
22, 1925 
]5, ]941 
15, 1937 
24, 1946 
]1, 1963 



DECEASED F E L L O W S  25 

Admit ted 

May 25, 1923 
t 
t 
i 
t 

Oct. 27, 1916 
Oct. 22, 1915 
Nov. 21, 1919 

t 
Nov. 15, 1918 
May 23, 1924 
Nov. 19, 1926 
Oct. 22, 1915 

t 
Oct. 22, 1915 
Nov. 21, 1919 
Nov. 18, 1932 

i 
Nov. 19. 1929 

t 
t 

Nov. 28, 1921 
Feb. 25, 1916 
Nov. 19, 1929 
May 19, 1915 
Nov. 23, 1928 
Nov. 18, 1921 
Nov. 19, 1926 
Oct. 22, 1915 

t 
Nov. 23, 1928 
Feb. 17, 1915 
Nov. 13, 1931 
Feb. 19, ].915 
Nov. 24, 1933 
Nov. 17, 1922 

t 
t 

Nov. 18, 1921 
Nov. 23, 1928 
Feb. 19, 1915 

t 
Nov. ]6, 1923 
~{ay 23, 1919 
Oct. 31, 1917 
Feb. 15, 1915 
Apr. 20, 1917 

t 
t 
t 

William A. Granville 
Winfield W. Greene 
Will iam H. Gould 
Robert Cowen Lees Hamilton 
H. Pierson Hammond 
Edward R. Hardy  
Leonard W. Hatch 
Robert Henderson 
Robert J. Hillas 
Frank  Webster Hinsdale 
Clarence W. Hobbs 
Charles E. Hodges 
Lemuel @. Hodgkins 
Frederick L. Hoffman 
Charles H. Holland 
Carl ~ookstadt  
Solomon S. Huebuer 
Charles Hughes 
Robert S. I-Iull 
Burr i t t  A. Hunt  
Arthur  Hunter  
William Anderson Hutcheson 
Charles Will iam Jackson 
Henry Hollister Jackson 
William C. Johnson 
F. Robertson Jones 
Tholnas P. Kearney 
Gregory Cook Kelly 
Virgil Morrison Kime 
Edwin W. Kopf  
Clarence Arthur  Kulp  
Jolm M. Laird 
Stewart M. LaMont 
Abb Landis 
John Robert Lange 
Arnette Roy Lawrence 
James R. Leal, St. 
William Leslie 
James Fnlton Little 
Edward C. Lunt 
I-larry Lubin 
William N. Magoun 
D. Ralph McClurg 
A l [red McDougald 
Robert J. h[ei~'[anus 
Franklin B. Mead 
Marcus Meltzer 
David W. Miller 
Smmlel Millig'ml 
James F. hiitchell 

D i e d  

Feb. 4, 1943 
Mar. 26, 1965 
Oct. 28, 1936 
Nov. 15, 1941 
Apr .  10, 1963 
June 29, 1951 
Nov. 23, 1958 
Feb. 16, 1942 
May 17, 1940 
Mar. 18, 1932 
July 21, 1944 
Jan.  22, 1937 
Dee. 26, 1951 
Feb. 23, 1946 
Dee. 28, 1951 
Mar. 19, 1924 
Ju ly  17, 1964 
Aug. 27, 1948 
Nov. 39.1947 
Sept. 3, ].943 
Jan. 27, 1964 
Nov. 19, 1942 
Sept. 21, 1959 
May 27, 1955 
Oct. 7, 1943 
Dec. 26, 1941 
Feb. 11, 1928 
Sept. 11, 1948 
Oct. 15, 1918 
Aug. 3, 1933 
Aug. 20, 1957 
June 20, 1942 
Aug. 22, 1960 
Dee. 9, ]937 
Apr.  12, 1957 
Dec. 1, 1942 
Dec. 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, ]936 
Aug. 8, ].965 
Feb. 9. :1941 



~6 DECEASED FELLOWS 

Admitted 
f 

NOV. 18,1921 
Feb. 19, ].915 
Nov. 19, 1926 

f 
May 19, 1915 

f 
f 

May 28, 1920 

f 
f 

Nov. 13,1926 
Nov. 18, 1921 
Nov. 15, 1918 
Nov. 21, 1930 

f 
Nov. 19, 1926 

f 
May 23, 1919 
Nov. 19, 1926 
Nov. 16, 1923 
Nov. 17, 1943 

f 
f 
f 
f 
f 

Nov. 24, ]933 
Apr. 20, 1917 
Nov. 18, 1927 
Feb. 19, ]915 
Feb. 25, 1916 
Oct. 22, 1915 

f 
Nov. 17, 1920 
Nov. 22, 1934 
Nov. 18, 1921 

f 
Nov. 17, 1922 
l~ov. 19, 1948 
Nov. 15, 1935 
Nov. 18, 1925 
May 23, 1919 
Nov. 19, 1926 

f 
f 
f 

May 24, 192] 
f 
f 

Henry Moir 
Victor Montgomery 
William J. Montgomery 
William L. Mooney 
George D. Moore 
Edward Bontecou Morris 
Albert H. Mowbray 
Frank Mullaney 
Ray D. Murphy 
Lewis A. Nicholas 
Edward 01ifiers 
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 
Sanmel M. Ross 
Isaac M. Rubinow 
l:Iarwood 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 H. Thompson 
Guido Toja 
John L. Train 
Antonio Thomas Traversi 
Paul A. Turner 
Harry V. 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. 
Dec. 
Jan. 
Jan. 
Feb. 
Apr. 
May 
Oct. 
July 
Sept. 
Oct. 
Nov. 
July 
Nov. 
July 
May. 
July 
Feb. 
Mar. 
July 
Sept. 
Nov. 
Feb. 
May 
Feb. 
Dec. 
June 
June 
May 
Mar. 
Jan. 
July 
July 
May 
Feb. 
June 
Apr. 
Jan. 
Aug. 
Sept. 
May 
Aug. 
July 
Apr. 
Dee. 
June 
May 
Oct. 

Died 

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, 1951 

1, 1936 
2, ] 930 

26, 1927 
2, 1946 
3, ]940 

]5, ] 952 
22. ].938 

6, 1964 
9, ]920 

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, 1943 
28, 1949 
31, 1927 
14, 1952 
15, 1928 
23, 1927 
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A d m i t t e d  

May 23, 1924 
Nov. 15, 1918 
Oct. 22, 1915 
Nov. 17, 1920 
Nov. 15, 1940 
Nov. 15, 1918 
Oct. 22, 1915 
Nov. 17, 1922 
May 25, 1923 
Nov. 2( 1924 
Nov. 1~ 1929 
Nov. 2~ 1934 
Nov. 14 1947 
Nov. 19 1929 
Nov. 18 1921 
Nov. 20  1924 
Nov. 17 1927 
0et. 31  1917 
Nov. 17, 1922 
Nov. 21, 1919 
Nov. 19, 1929 
Nov. 23, 1928 
Nov. 15, 1918 
Nov. 18, 1921 
Nov. 19, 1926 
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 

Milton Aeker &ug. 
Robert E. Ankers Mar. 
Don A. Baxter Feb. 
Nellas C. Black Dee. 
John M. BlackhaU Nov. 
Helmuth G. Brunnquell June 
Louis Burlier Ju ly  
Leo D. Cavanaugh July 
t ta r i laus  E. Economidy Apr.  
John Froberg Oct. 
Mauriee L. Furnival l  June 
John J. Gately Nov. 
Harold J. George Apr .  
Harold R. Gordon July  
Robert E. Haggard July  
Leslie LeVant Hall  Mar. 
Grady Hayne ~ i p p  June 
Edward T. Jackson May 
Rosswel &. McIver Apr.  
Rolland V. Mothersill July  
Fr i tz  Muller Apr .  
Kar l  Newhall Oct. 
John L. Sibley Mar. 
Arthur G. Smith May 
William F. Somelwille Nov. 
Alexander A. Speers June 
Arthur E. Thompson Jan. 
Wal ter  G. ¥oogt  May 
Charles S. Warren May 
James H. Washburn Aug. 
James J. Watson Feb. 
Eugene R. Welch Jan.  
Michael T. Wermel ~eb. 
Charles A. Wheeler July  
Albert  Edward Wilkinson June 
Charles E. Woodman Dec. 

D ~ a  

16, 1956 
1, 1964 

10, 1920 
24, 1962 
14, 1957 

3, 1958 
19, 1963 
18, 1965 
13, 1948 
11, 1949 
16, 1962 

3, 1943 
1, 1952 
8, 1948 

26, 1958 
8, 1931 

25, 1965 
8, 1939 
1, 1959 

25, 1949 
27, 1945 
24, 1944 
10, 1957 

2, 1956 
12, 1965 
25, 1941 
17, 1944 

8, 1937 
1, 1952 

19, 1946 
23, 1937 
17, 1945 

6, 1962 
2, 1956 

11, 1930 
16, 1955 

SCHEDULE OF MEMBERSHIP, NOVEMBER 16. 1965 

Membership. November 20. 1964 . . . .  
Additions: 

By Election . . . . . . . . . . . . . . . . . . . . .  
By Reinstatement . . . . . . . . . . . . . . .  
By Examination . . . . . . . . . . . . . . . . .  

Deductions: 
By Death . . . . . . . . . . . . . . . . . . . . . . .  
By Withdrawal . . . . . . . . . . . . . . . . . .  
By Transfer from Associate to Fellov 

F e l l o w s  

213 

"'~ 

222 

4 

Assoc ia t e s  

]84 

' is 
202 

3 

''9' 

Tota l  

397 

i~ 
424 

7 

"'9' 
218 I 190 I 408 
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(AS AMENDED NOVEMBER 16, 1962) 

ARTICLE I : - -Na~ tc .  

This  o rgan iza t ion  shal l  be called the  CASUXLTY ACTUXRIXr, S0CmTY. 

ARTICLE II.--Object. 

The object  of  the Society shal l  be the p romot ion  of  ac tua r ia l  and  s ta t is t ical  
science as app l i ed  to the problems  of  insurance,  o ther  t han  life insurance,  by 
means  of  persona l  intercourse,  the  p re sen t a t i on  and  discussion of  a p p r o p r i a t e  
papers ,  the collection of a l i b r a ry  and  such o ther  means  as may  be found  desirable.  

The Society shal l  take no p a r t i s a n  a t t i tude,  by  resolut ion or  otherwise,  upon  
any  quest ion re la t ing  to insurance.  

AItTICLE III.--Membership. 
The  m e m b e r s h i p  of the  Society sha l l  be composed of two classes, Fel lows 

and  Associates.  Fel lows only shal l  be el igible to office or have  the  r i g h t  to 
vote. 

The  Fel lows of the  Society shal l  be the  p resen 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  shal l  
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  t han  
two nega t ive  votes, become enrol led as an  Associa te  of t h e  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 tesh ip  may  become a Fel- 
low on pass ing  such final e x a m i n a t i o n  as the  Council  m a y  prescribe.  Other- 
wise, no one shal l  be admi t t ed  as a m e m b e r  unless  recommended  by a duly 
called 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 resen t  and  vo t ing  a t  a mee t ing  of the  Society. 

AR¢'ICLE IV.--O~cers and Council. 

The officers of  the Society shall  be a Pres ident ,  two Vice-Pres idents ,  a Secre tary-  
Treasurer ,  an  Edi tor ,  a L ib ra r i an ,  and  a Genera l  Cha i rman  of  the Examina t ion  
Committee.  The Council  shall  be composed of  the active officers, n ine  o ther  
Fel lows and,  d u r i n g  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  ex-Vice-Pres idents .  The Council  shall  fill vacancies 
occasioned by  dea th  or  res igna t ion  of  any  officer or o ther  member  of  the Council~ 
such appo in tees  to serve un t i l  the  nex t  a n n u a l  meet ing  of  the Society. 

ARTICLE V.--Election of O~cers and Council. 

The Pres iden t ,  Vice-Pres idents ,  and  the Sec re t a ry -Treasu re r  shall  be elected 
by a m a j o r i t y  bal lo t  a t  the a n n u a l  meet ing  fo r  the te rm of  one yea r  and  three  
members  of the Council  shall, in a s imi lar  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. 

ARTICLE VI.--Duties of O~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. 

AaTJCLZ 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. 

A ~¢~UCL~ VIII.--Quorum. 
Seven members of the Council shall constitute a quorum. Twenty Fellows of 

the Society shall constitute a quorum. 

AIt~rlCLE IX.--Expulsion or Suspension of Members. 
Except for non-payment of dues, no member of the Society shall be expelled 

or suspended save upon action by the Council with not more than three nega- 
tive votes followed by a three-fourths ballot of the Fellows present and voting 
at a meeting of the Society. 

ARTICLE X.--Amendments. 
• This constitution may be amended by an affirmative vote of two-thirds of the 
Fellows present at any meeting held at least one month after notice of such 
proposed amendment shall have sent to each Fellow by the Secretary. 
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(AS A~tENI}ED NOVEM.BER 20, 1964) 

ARTICLS 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.  

ARTICLE II.--Council Meetings. 
Meetings of the Council shall be called whenever the President or three 

members of the Council so request, but not without sending notice to each 
member of the Council seven or more days before the time appointed. Such 
notice shall state the objects intended to be brought before the meeting, and 
should other matter be passed upon, any member o2 the Council shall have 
the right to re-open the question at the next meeting. 

AR~CL~ llI.--Duties of 01~cers. 
The President, or, in his absence, one o£ the Vice-Presidents, shall preside at 

meetings of the Society and of the Council. A t  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 tha approval  of the President and Council~ carry 
on the correspondence of the Society. Subject to the direction of the Council, 
he shall have immediate charge of the office and archives of the Society. 

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

The Edi tor  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. 



31 

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. 

ARTICLZ IV.--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 writing that he has retired 
from active work. Fellows and Associates who have become totally disabled 
wllile members may upon approval of the Council be exempted from the pay- 
merit 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 nsme 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. 

AR~ICLZ VI . - -A  mendments. 
These by-laws may be amended by an affirmative vote of two-thirds of the 

Fellows present at any meeting held at least one month after notice of the 
proposed amendment shall have been sent to each Fellow by the Secretary. 
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(As .A]~EI',I'DED NOVE~,IBER 20, 1959) 

In  order  to assist the Council of  the Society in resolving questions that  might 
be raised as to the professional  conduct of members, and more impor tant ly  to 
guide members of  the Society when they encounter questions of professional 
conduct, the fol lowing "Guides to Profess ional  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 in terpre ta t ions  in , 'elation to the 
var ie ty  of circumstances that  occur in practice. 

Any member wishing advice on the application of these guides to a par t icular  
set of facts is urged to present his case to the Council of the Society. The Council 
has the power to consider and take action with respect to questions that  may be 
raised as to the professional conduct of members. Any discipl inary action by 
the Council must  be in accord with  Art icle  IX of tile Constitutiou. 

The Council assumes that  every member of the Society earnest ly desires to 
serve his client or employer properly, to protect the public, and to mainta in  the 
prestige of the Society and its members. Accordingly, the Council sets l'orttl 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  competit ion 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 at tention to the trust  and confidence that  the relationship 
implies and will have due regard  for  the confidential na ture  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 i f  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  repor t  only i f  he knows it  to be based on sufficiently reliable data  and 
on actuarial  assumptions and methods that, in his judgment ,  are consist- 
ent  with the sound principles expounded in the course of  study of  the 
Society, or in recognized texts, sources or  precedents relevant  to the sub- 
ject  at hand. 
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7. The member will recommend for the use of his client or employer, pre- 
mium rates, rating plans, dividends or other related actuarial functions 
only if, in his opinion, they are based on adequate and appropriate as- 
sumptions and methods. 

8. The member will not make or sponsor any actuarial calculation, certifi- 
cate, statement, report, or comparison, or give any testimony or inter- 
view on such matters, which he has reason to believe is false, materially 
incomplete, or misleading. 

9. Where appropriate for the objective use of a certificate or report, or in 
any event on the request of his employer or client, the member will in- 
elude 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 person or 
organization whose actions may be influenced by his professional opin- 
ions or findings. When it is not feas~le 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 be be acting as an employe, only over a title conferred by his em- 
ployer if any title is used. Nevertheless, in any capacity, themember may 
append to his signature the designation: "Fellow of the Casualty Actu- 
arial Society" or "FCAS," or "Associate of the Casualty Actuarial So- 
ciety" or "ACAS," as the ease may be. The member will not use as a sig- 
nature title the designation "Member of the Casualty Actuarial Society". 
The member will use a designation dependent upon elective or appointive 
qualification within the Society such as "President," or "Member of the 
Council," only when he is acting in such capacity on behalf of the Society. 

13. The member will recognize his personal responsibilities under these 
guides whether he acts as an individual or through a partnership or his 
employer. 



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  

(As  A~tE~'DEO DECE~[I~ER 1, 1965) 

Method o] 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  Rev iew of  P a p e r s .  The Commit tee  consis ts  of  m e m b e r s  a p -  

p o i n t e d  by  the  P res iden t ,  plus~ 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  re ject ion,  tile 
p a p e r  or  r ev i ew  wil l  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  wil l  be a l lowed in the  choice of a 
subject ,  p rov ided  it  is  a sub jec t  of i n t e r e s t  to p r o p e r t y  and ca sua l ty  ac tuar ies .  
However ,  i t  m u s t  be c lear ly  su i t ab l e  for  inc lus ion  in the  Proeeeaing~'. 

2. The  p a p e r  m u s t  con ta in  o r ig ina l  ideas  or  new m a t e r i a l  of r easonab le  
value, un l e s s  it  h a s  a definite educa t iona l  va lue  for  o the 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  the  C o m m i t t e e  finds it  is no t  qual- 
ified to review,  t he  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 expe 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 i n ions  of the  a u t h o r  or  re- 
v i ewer  of a pape r  wil l  no t  be a bar  to acceptance  of an  o t h e r w i s e  su i t ab le  
p a p e r  or  review.  Where ,  however ,  the  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 l ac 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. R e v i e w s  of p a p e r s  a re  expected to be free of c r i t i c i sm of a pe r sona l  
na tu re .  O p p o r t u n i t y  will  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- 
views.  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  wil l  be 
t r ea ted  in the  s a m e  m a n n e r  as  reviews.  

5. T h e  pape r  or  r ev i ew  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  wil l  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 n o t  m e e t  these  s tand-  
ards ,  t he  C o m m i t t e e  m a y  r e t u r n  i t  to  t he  a u t h o r  or  r e v i e w e r  and inv i t e  re- 
s u b m i s s i o n  a f t e r  ed i t i ng  or  r e w r i t i n g .  The  C o m m i t t e e  m a y  also m a k e  sug- 
ge s t i ons  to t he  a u t h o r  as  to poss ib le  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 i n t e d  pages  fo r  pa- 

pe r s  and  two  or  t h r e e  pages  fo r  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 o w s  
or  Assoc ia t e s  of the  C asua 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  u p o n  i n v i t a t i o n  of the  P res iden t .  A 
m e m b e r  m a y  co l labora te  in jo 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  posses ses  
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 ev i ew s  of p a p e r s  shou ld  be s u b m i t t e d  in qu in tup l i c a t e  to 
the  S e c r e t a r y - T r e a s u r e r  of the  Society.  The  S e c r e t a r y - T r e a s u r e r  is au thor -  
ized to r e t u r n  to t h e  a u t h o r  or  r e v i e w e r  copies  of a pape r  or  a rev iew t h a t  in 
h is  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 the  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 epa ra t e  shee t  a t t ached  to each of the  five copies of the  pape r :  

( a )  N a m e  of paper .  

(b)  H a s  the  pape 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 ?  

(c)  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  wil l  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 iew of 

P a p e r s ?  

(d)  I n  the  case of co - au t ho r sh i p  w i t h  a non -member ,  to w h a t  e x t en 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  i t?  

5. P a p e r s  and  r e v i e w s  shou ld  be typed double-spaced on  le t ter-s ize sta- 

t ionery ,  on  one side of each sheet .  Tab les  and  foo tno tes  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 ta l s ;  s u b e a p t l o n s  
shou ld  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 fa 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  Proceedings  w i t h o u t  u n d u e  r educ t ion  tn 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 ( 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 the  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 .  The  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  Style  Manua l  of t he  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 t he  Style Manua l  m a y  be bo r row ed  f rom the  E d i t o r  of t he  Proceedings 
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 c o n t i n g e n c y  
s y m b o l s  a re  appl icable  the  I n t e r n a t i o n a l  Ac tua r i a l  No ta t i on  shou ld  be used.  
Th i s  code is descr ibed in the  Proceedi~gs,  Vol. XXVI ,  page 123. 

9. Re fe r ences  to books  and  pe r iod ica l s  and  to p roceed ings  of p ro fe s s iona l  
societ ies,  should  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 e sea rch .  
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i0. If the manuscript has been prepared carefully in accordance with the 

foregoing suggestions, there should be only a few minor corrections neces- 

sary. The paper as originally submitted should not be considered simply as 

a draft to which extensive alterations can be made. 

11. Authors will be notified of the acceptance or rejection of their papers 

by the Secretary-Treasurer. If a paper is rejected, original and copies will 

be returned. The Committee does not promise a decision on a paper sub- 

mitted f ewe r  t h a n  for ty- f ive  d a y s  p r i o r  to t h e  m e e t i n g "  for  w h i c h  t h e  p a p e r  
h a s  been  p r e p a r e d .  R e v i e w s  of a p a p e r  a r e  to be s u b m i t e d  to t h e  a u t h o r  a n d  
t h e  S e c r e t a r y - T r e a s u r e r  t h i r t y  d a y s  in  a d v a n c e  of  t h e  m e e t i n g  a t  w h i c h  t h e  
p a p e r  i s  to be r ev i ewed .  A r e v i e w  of  a p a p e r  wil l  be c o n s i d e r e d  to h a v e  been  
accep ted  by t h e  C o m m i t t e e  u n l e s s  t h e  r e v i e w e r  is  o t h e r w i s e  not i f ied .  

12. A u t h o r s  of  accep ted  p a p e r s  a r e  r e q u e s t e d  to n o t i f y  t h e  S e c r e t a r y -  
T r e a s u r e r  w h e t h e r  or  n o t  t h e y  c a n  s u p p l y  a d d i t i o n a l  cop ies  fo r  u s e  a t  mee t -  
i n g s  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 p u b l i c a t i o n .  ( P h o t o g r a p h i c  repro-  
d u c t i o n  is  l e s s  e x p e n s i v e  t h a n  p r i n t i n g  a n d  i n s u r e s  a c c u r a c y . )  

13. A f t e r  a c c e p t a n c e  of a p a p e r  a n d  be fo re  i t s  r e p r o d u c t i o n ,  t h e  a u t h o r  
s h o u l d  h a v e  t h e  f o l l o w i n g  s t a t e m e n t  t yped  a t  t h e  b o t t o m  of  t h e  f i r s t  page :  
" P r e s e n t e d  a t  t h e  ( d a t e )  m e e t i n g  of  t h e  C a s u a l t y  A c t u a r i a l  Soc ie ty  a t  ( c i ty  
a n d  s t a t e ) .  R e p r o d u c t i o n  in  w h o l e  o r  in  p a r t  w i t h o u t  a c k n o w l e d g m e n t  to 
t h e  C a s u a l t y  A c t u a r i a l  Soc ie ty  is  spec i f ica l ly  p r o h i b i t e d . "  

14. E x c e p t  on  r e c o m m e n d a t i o n  of t h e  C o m m i t t e e ,  no  accep ted  p a p e r  wil l  
be r e ad  in  i t s  e n t i r e t y  a t  a m e e t i n g  of  t h e  Soc ie ty .  T h e  a u t h o r  wil l  be ex- 
pec ted  to p r e p a r e  for  o ra l  p r e s e n t a t i o n  a two or  t h r e e  m i n u t e  a b s t r a c t ,  s t a t -  
i n g  t h e  p u r p o s e s  of  h i s  p a p e r  a n d  i t s  c o n c l u s i o n s .  

15. T h e  E d i t o r  of  t h e  Proceedings, in  c o n s u l t a t i o n  w i t h  t h e  a u t h o r  o r  re- 
v iewer ,  m a y  ed i t  t h e  p a p e r  or  r ev i ew  p r i o r  to p u b l i c a t i o n .  

W O O D W A R D  - F O N D I L L E R  P R I Z E  

T h i s  a w a r d  m a d e  in  c o m m e m o r a t i o n  of J o s e p h  H. W o o d w a r d  a n d  Rich-  
a r d  F o n d i l l e r  i s  i n t e n d e d  to s t i m u l a t e  o r i g i n a l  t h i n k i n g  a n d  r e s e a r c h  and  
wi l l  he  m a d e  to t he  bes t  e l ig ib le  p a p e r  e a c h  y e a r  s u b m i t t e d  by  a n  A s s o c i a t e  
o r  F e l l o w  w h o  h a s  a t t a i n e d  h i s  d e s i g n a t i o n  w i t h i n  t h e  l a s t  five yea r s .  To 
be e l ig ib le  t h e  p a p e r  m u s t  s h o w  e v i d e n c e  of a b i l i t y  for  o r i g i n a l  r e s e a r c h  a n d  
t h e  s o l u t i o n  of  a d v a n c e d  i n s u r a n c e  p r o b l e m s .  I f  no  p a p e r  i s  c o n s i d e r e d  eligi-  
ble in  a g i v e n  yea r ,  t h e  a w a r d  s h a l l  n o t  be m a d e .  P a p e r s  p r e v i o u s l y  s u b m i t -  

. t ed  to t h e  Soc ie ty  o r  e l s e w h e r e ,  s h a l l  n o t  be  e l ig ible .  

T h e  a m o u n t  of  t h e  p r i z e  wi l l  be $200 a n d  t h e  p a p e r s  wil l  be  Judged  by  t h e  
S o c i e t y ' s  C o m m i t t e e  on  R e v i e w  of P a p e r s  w h o s e  d e c i s i o n  wil l  be f inal .  

T h e  a n n o u n c e m e n t  of  t h e  a w a r d  wil l  be m a d e  a t  t h e  N o v e m b e r  m e e t i n g  
each  year ,  ba sed  on p a p e r s  s u b m i t t e d  to t h e  Soc ie ty  a t  t h e  p r e v i o u s  N o v e m -  
be r  a n d  M a y  m e e t i n g s .  
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RULES REGARDING EXAMINATIONS FOR ADMISSION 
TO THE CASUALTY ACTUARIAL SOCIETY 

l. Dales of Examinations.  

E x a m i n a t i o n s  for  all p a r t s  will be held in May each yea r  in  such ci t ies  
as  will  be convenien t .  I n  addi t ion ,  e x a m i n a t i o n s  fo r  A s s o c i a t e s h i p  P a r t s  1 
and  2 will a lso be held in N o v e m b e r  each year .  The  exac t  da te s  wi l l  be se t  by 
the  S e c r e t a r y - T r e a s u r e r .  

2. Filing of Application. 

A cand ida t e  who  w i s h e s  to take  Associa teshi l )  e x a m i n a t i o n  P a r t  1 or  P a r t  
2, or  both,  m u s t  m a k e  app l i ca t ion  on the  Soc ie ty ' s  app l i ca t ion  fo rm,  wh ich  
m a y  be ob ta ined  f r o m  t h e  S e c r e t a r y - T r e a s u r e r .  

A cand ida te  w h o  h a s  p r ev ious ly  s u b m i t t e d  h i s  app l i ca t ion  on the  Socie ty ' s  
app l i ca t ion  form,  and w h o  w i s h e s  to take  one or  m o r e  e x a m i n a t i o n s  o the r  
t h a n  A s s o c i a t e s h i p  P a r t s  1 or  2, need not  aga in  m a k e  use  of the  Socie ty ' s  
app l i ca t ion  form,  bu t  m a y  s i m p l y  wr i t e  to t he  Secre ta ry-Treasure , - ,  s t a t i n g  

the  p a r t  or  p a r t s  fo r  w h i c h  he is app ly ing .  

E a c h  app l ica t ion  m u s t  be accompan ied  by tim a p p r o p r i a t e  e x a m i n a t i o n  fee, 
in  check or  m o n e y  o rde r  payable  to the C asua l t y  A c t u a r i a l  Society.  

App l i ca t i ons  m u s t  be received by the  S e c r e t a r y - T r e a s u r e r  by Apri l  1 for  the  
S p r i n g  e x a m i n a t i o n s  and by October  1 for  the  Fa l l  e x a m i n a t i o n s .  

3. Associatcship and Fellowshil) Examinalions.  

T h e r e  a r e  four  p a r t s  of the  e x a m i n a t i o n s  w h i c h  the  cand ida te  m u s t  pass  in 
o rde r  to become an Assoc ia te  of the  C:~sualty A c t u a r i a l  Society. These  cons i s t  
of five ac tual  e x a m i n a t i o n s :  

P a r t  1 3 h o u r s  
P a r t  2 3 h o u r s  
P a r t  3 Sect ion (a )  1½ h o u r s  
P a r t  3 Sect ion (b)  11/2 h o u r s  
P a r t  4 Sec t ions  ( a )  and  (b)  3 h o u r s  

The  e x a m i n a t i o n s  fo r  P a r t  1 - - G e n e r a l  Ma thema t i c s ,  and  P a r t  2 - - P r o b -  
ab i l i ty  and Sta t i s t ics ,  a re  jo in t ly  sponso red  w i t h  the  Society of Ac tua r i e s .  
Cred i t  fo r  p a s s i n g  these  e x a m i n a t i o n s  will  be g iven  by bo th  Socie t ies  regard-  
l e s s  of t he  Society  t h r o u g h  w h i c h  the  cand ida t e  r eg i s t e r s .  One pas s  l i s t  show- 
ing  the  success fu l  c a n d i d a t e s  ( w i t h o u t  ident i f ica t ion as  to the  Socie ty  
t h r o u g h  w h i c h  they  r e g i s t e r )  will be publ i shed .  

A cand ida t e  m a y  w r i t e  a n y  one or  m o r e  of the  five e x a m i n a t i o n s  and  will  
receive c red i t  for  those  passed,  except  t h a t  P a r t s  1 and 2 m u s t  be t aken  in 
n u m e r i c a l  order .  
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T h e r e  a re  fou r  e x a m i n a t i o n s  w h i c h  a cand ida te  m u s t  also pas s  to become 
a Fe l low of the  Casua l ty  A c t u a r i a l  Society.  E a c h  F e l l o w s h i p  P a r t  cons i s t s  of 
two sect ions,  bu t  is a s ing le  3 h o u r  e x a m i n a t i o n .  A cand ida te  m a y  p r e s e n t  
h i m s e l f  for  one or  m o r e  of the  F e l l o w s h i p  e x a m i n a t i o n s  e i the r  if he h a s  pre- 
v ious ly  passed  the  A s s o c i a t e s h i p  e x a m i n a t i o n s  or  if he c o n c u r r e n t l y  p r e s e n t s  
h imse l f  for  and s u b m i t s  p a p e r s  for  all unpas sed  A s s o c i a t e s h i p  e x a m i n a t i o n s .  
Sub jec t  to the  f o r e g o i n g  r e q u i r e m e n t s ,  a cand ida te  will be g iven credi t  for  
a n y  e x a m i n a t i o n  w h i c h  he m a y  pass.  

4. Fees, 

The  e x a m i n a t i o n  fee for  tim A ssoc i a t e sh i p  e x a m i n a t i o n  is $3.75 for  a sec- 
t ion,  $7.50 for  one comple te  pa r t ;  sub jec t  to a m i n i n m m  of $7.50 for  each 
year  in w h i c h  the  cand ida te  p r e s e n t s  h imsel f .  The  e x a m i n a t i o n  fee for  the  
F e l l o w s h i p  e x a m i n a t i o n  is $10.00 for  each par t .  E x a m i n a t i o n  fees a r e  pay- 
able to the o rde r  of the  Society  and m u s t  be received by the  Secre ta ry-  
T r e a s u r e r  before  Apr i l  1 for  the  S p r i n g  e x a m i n a t i o n s ,  or  before  October  1 
for  the  Fa l l  A s s o c i a t e s h i p  e x a m i n a t i o n s .  

5. Prize Awards. 

The  Casua l t y  A c t u a r i a l  Society  and  the  Society  of A c t u a r i e s  jo in t ly  will 
a w a r d  one $200 and foul" $100 p r izes  to the  five successfu l  unde r g t ' a dua t e s  
r a n k i n g  h i g h e s t  in the  Genera l  Ma t lmmat i c s  e x a m i n a t i o n .  These  pr ize  
a w a r d s  will be g r an t ed  twice  each year ,  i.e., for  both  the S p r i n g  and Fal l  
e x a m i n a t i o n s .  

6. Credit for Examination Parts under  Former  Syllabus. 

A cand ida te  w h o  h a s  passed,  or  been credi ted  wi th ,  one or  more  of the  
A s s o c i a t e s h i p  or  F e l l o w s h i p  e x a m i n a t i o n s  u n d e r  the  3964 Sy l l abus  will re- 
ceive c red i t  for  the  c o r r e s p o n d i n g  e x a m i n a t i o n s  of the 1966 Syl labus .  
Pa r t i a l  e x a m i n a t i o n s  will  be given to those  cand ida t e s  r e q u i r i n g  t h e m  in 

accordance  w i t h  such  credi ts ,  except  t h a t  b e g i n n i n g  wi th  the  1966 examina-  
t ions,  no cand ida te  will be p e r m i t t e d  to wr i t e  only  a por t ion  of Assoc i a t e sh ip  
P a r t  2, and any  p r i o r  c red i t  for  one  Sect ion of t h i s  e x a m i n a t i o n  expires .  

7. Waiver of Examinations for Associatcship. 

W a i v e r  of the  fo l lowing  A ssoc i a t e sh i p  e x a m i n a t i o n s  will  be a l lowed £or a 
cand ida t e  w h o  h a s  passed  or  been credi ted w i t h  the  c o r r e s p o n d i n g  examina-  
t ions  of the  Society  of A c t u a r i e s :  

Casua l ty  Ac tua r i a l  Society  Society of A c t u a r i e s  

P a r t  1 P a r t  1 

P a r t  2 P a r t  2 

P a r t  3 ( a )  P a r t  4 
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Cand ida t e s  w h o  take  the  Advanced  M a t h e m a t i c s  t e s t  of the  G r a d u a t e  
Record  e x a m i n a t i o n s  m a y  app ly  for  c red i t  for  the  Genera l  M a t l m m a t i c s  
e x a m i n a t i o n  ( A s s o c i a t e s h i p  P a r t  1).  Cred i t  will  be gn'anted if the  candi-  
da te ' s  score  on the  G r a d u a t e  Record  Advanced  M a t h e m a t i c s  tes t  is equiv,~- 
lent, as  d e t e r m i n e d  by the C asua l t y  A c t u a r i a l  Society,  to the  p a s s i n g  score  
on the  Socie ty ' s  Genera l  M a t h e m a t i c s  e x a m i n a t i o n .  To be el igible for  sucll 
c red i t  t he  cand ida te  m u s t  app ly  for  c red i t  w i t h i n  two y e a r s  of the  date on 
w h i c h  he t akes  the  G r a d u a t e  Record  Advanced  M a t h e m a t i c s  test.  An applica-  
tiozl to the  Casua l ty  A c t u a r i a l  Society  for  such  c red i t  m a y  be comple ted  
e i the r  in advance  of t a k i n g  the  G r a d u a t e  Record  Advanced  M a t h e m a t i c s  tes t  

or  w i t h i n  the  two y e a r s  a f t e r  t a k i n g  it. The  n e c e s s a r y  app l i ca t ion  fo rm m a y  
be secured  f rom the  S e c r e t a r y - T r e a s u r e r  of the  C asua l t y  A c t u a r i a l  Society.  

The  Council  m a y  waive,  sub jec t  to such  o t h e r  r e q u i r e m e n t s  as  it  m a y  
prescr ibe ,  any  e x a m i n a t i o n s  of the  C a s u a l t y  A c t u a r i a l  Socie ty  w h i c h  it deems  
equ iva len t  to e x a m i n a t i o n s  r equ i red  by a n o t h e r  recognized ac tua r i a l  o rgan i -  
zat ion w h i c h  h~Lve been passed by an app l i can t  whi le  no t  a r e s iden t  of the  
Uni ted  S ta t e s  or Canada,  or  d u r i n g  his  f irst  yea r  of t e m p o r a r y  or p e r m a n e n t  
res idence  in the  Uni ted  S ta t e s  or  Canada .  

8. Rccomumndat ions  for Study. 

To a s s i s t  c and ida t e s  in p r e p a r a t i o n  for  the  e x a m i n a t i o n s ,  R e c o m m e n d a -  
t ions  for  S tudy  have  been p repa red .  The  p a m p h l e t  l i s ts  the  texts,  r ead ings ,  
and technica l  ma t e r i a l  wh ich  m u s t  be m a s t e r e d  by the  candida tes .  The  refer-  
ences  l is ted in the  R e c o m m e n d a t i o n s  for  S tudy  a re  con ta ined  in the  Socie ty ' s  
l ib ra ry .  Copies of the  R e c o m m e n d a t i o n s  for  S tudy  m a y  be ob ta ined  f rom the  
S e c r e t a r y - T r e a s u r e r .  

L I B R A R Y  

All c a n d i d a t e s  reg i s te red  for  tile e x a m i n a t i o n s  of the  Casua l ty  Ac tua r i a l  
Society  and all m e m b e r s  of the  Casua l ty  A c t u a r i a l  Society  have  access  to all 
the  l i b r a r y  faci l i t ies  of the  I n s u r a n c e  Society  of New York,  the  Ca sua l t y  
A c t u a r i a l  Society,  and  the  Socie ty  of Ac tua r i e s .  These  l ib ra r ies ,  w i t h  com- 
bined opera t ions ,  a re  located a t  ]50 Wi l l i am Street ,  N e w  York,  New York  
10038. 

Reg is te red  cand ida t e s  m a y  have  access  to the  l i b r a r y  by rece iv ing  f rom 
the  Socie ty ' s  S e c r e t a r y - T r e a s u r e r  the  n e c e s s a r y  c redent ia l s .  Books  and 
m a n u a l s  m a y  be w i t h d r a w n  f rom the  l i b r a r y  for  a per iod of one m o n t h  wi th-  
out  charge .  The  I n s u r a n c e  Society  is r e spons ib l e  for  pos t age  and  i n s u r a n c e  
c h a r g e s  for  s e n d i n g  books to out-of- town b o r r o w e r s ,  and  b o r r o w e r s  a r e  re- 
spons ib le  for  the  safe r e t u r n  of the  books.  

A d d r e s s  r eques t s  for books  to: 

L i b r a r i a n  

I n s u r a n c e  Society  of New York  

150 Wi l l i am S t ree t  

New York,  New York  1003g 
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S Y L I , A B U S  O F  E X A M I N A T I O N S  

(Effective with 1966 Examinations) 

Part 

I 

II 

III  

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  

II[  

IV 

F E L L O W S H I P  

(a) 

(5) 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

Insurance Law; Supervision, Regmlation, 
and Taxation. 

Statutory Insurances. 

Premium, Loss, and Expense Reserves. 
Insurance Accounting and Expense Analysis. 

Individual Risk Rating. 
Problems in Underwriting and 

Administration. 

Insurance Statistics and l\[achine Methods. 
Advanced Problems in Ratemaking. 
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AMERICAN ACADEMY OF ACTUARIES 

T h e  A m e r i c a n  A c a d e m y  of A c t u a r i e s  w a s  o rgan ized  on October  25, 1965 as  
t he  c u l m i n a t i o n  of effor ts  on tile p a r t  of the  four  a c t u a r i a l  bodies  of the  
Uni ted  S t a t e s - - T h e  Casua l t y  A c t u a r i a l  Society, Ttie Confe rence  of A c t u a r i e s  
in Publ ic  Pract ice ,  The  F r a t e r n a l  A c t u a r i a l  Assoc ia t ion ,  and  T h e  Socie ty  of 
Ac tua r i e s .  The  A c a d e m y  is the  vehicle  w h i c h  will  lead even tua l ly  to the  legal 
r ecogn i t ion  of ac tua r i e s .  Fe l l ow s  of tlle C asua l t y  A c t u a r i a l  Society  a s  of 
October  25, 1965 w h o  are  r e s i d e n t s  of the  Un i t ed  S t a t e s  a u t o m a t i c a l l y  became 
m e m b e r s  of the  A c a d e m y  u n l e s s  they  s u b m i t t e d  a w r i t t e n  dec l ina t ion  p r i o r  
to December  24, 1965. M e m b e r s  of the  C asua l t y  A c t u a r i a l  Society  w h o  did 
no t  a u t o m a t i c a l l y  become m e m b e r s  of the  A c a d e m y  on October  25, 1965, bu t  
who  have  had seven yea r s  of exper ience  in r e spons ib l e  ac tua r i a l  work ,  m a y  
become m e m b e r s  of the  A cadem y  by s u b m i t t i n g  an  app l i ca t ion  for  m e m b e r -  
ship .  A p p l i c a t i o n s  m a y  be ob ta ined  f r o m  tim Secre ta ry .  

Pres iden t  

Pres ident-Elect  

Vice Pres iden ts  

Treasurer  

Secre tary  

OFFICERS 

HENRY F. ROOD* 

THOM:AS E. ~,~URRI~* 

FRANK J. GADIENT 
LAURENCE H. IA:)NGLEY-CooK* 
JOHN I-L MILLER* 
H. RAY3IOND STRONO 

RODEF.T E. BRUCE 

GI'ORGr M. BRYCE 
(L incoln  Nat ional  L i fe  l n suranc c  Co. 
Fort  Wayne ,  Ind iana  46801) 

T E R M  OF 3 Y E A R S  

WILLIAI~[ E. GROVI':S 
VICTOR E. HENN1NGSEN 
WILLIA3I LESLIE, JR.* 
DANIEL J. ~{cNAS[ARA* 
WAL'I'ER L. RUGLAND 
ANDREW C. WI'HSTER 

B O A R D  OF DIRECTORS 

T E R M  OF 2 Y E A R S  

EDWARD D. BROWN, JR. 
GEORGE B. BUCK, JR. 
FRAI~K HAItWAY N h:* 
ALLEN :L. MAYERSON* 
WENDELL h .  MFLLIMAN 
JOSEI'It MUSIIER 

T E R M  OF 1 Y E A R  

DONALD F. CAMPBELL 
MARY M. Cus l c  
GILBERT W. FITZttUGH:* 
WALTER KLE~ 
NORTON E. MASTERSON* 
ROBERT J. MYEF, S* 

* Fe l lows  Ol" Assoc ia t e s  of the  Casua l ty  A c t u a r i a l  Society.  
Messrs .  Rood, Miller, and F i t z l iugh  are  m o r e  closely affiliated 
w i t h  tile Society  of Ac tua r i e s .  

C o m m i t t e e s  of the  A m e r i c a n  A cadem y  of A c t u a r i e s  and t he i r  Casua l t y  
A c t u a r i a l  Socie ty  r e p r e s e n t a t i v e s  a re :  

C o m m i t t e e  on Admis s ions ,  HAROLI) W. SCH LOSS 
C o m m i t t e e  oil Educa t ion ,  NORS[AN J. ~BENNE'I'T 
C o m m i t t e e  on P r o f e s s i o n a l  Conduct ,  THO~,[AS E. MURRtN 
C o m m i t t e e  on S ta te  Accred i ta t ion ,  DANIEL J. MCNAM:ARA 
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INTERNATIONAL CONGRESSES OF ACTUARIES 

Tim first  I n t e r n a t i o n a l  C ong re s s  of A c t u a r i e s  w a s  held in 1895 in Brusse l s .  
Since t ha t  t ime n u m e r o u s  c o n g r e s s e s  have  been held, and m a n y  a c t u a r i e s  
f rom the  Uni ted  S t a t e s  and C a n a d a  have  been benefited by a t t e n d a n c e  at  
the  c o n g r e s s e s  and by the  p r in ted  Proceedings, in wh ich  n u m e r o u s  va luable  
a r t i c les  have  appeared .  

C o n t i n u i t y  in  the  a r r a n g e m e n t s  for  success ive  cong re s se s  is achieved by 
the  m a i n t e n a n c e  of the  Comit~ P e r m a n e n t  des Congr~s  I n t e r n a t i o n a u x  
d ' A c t u a i r e s  w i th  h e a d q u a r t e r s  in Brusse l s ,  m e m b e r s h i p  of wh ich  is on an 
i n t e r n a t i o n a l  basis .  

M e m b e r s h i p  in the  P e r m a n e n t  C o m m i t t e e  on th i s  c o n t i n e n t  is divided into 
two sect ions,  a Uni ted  S ta tes  sec t ion  and  a Canad ian  section.  I n d i v i d u a l  
a c t u a r i e s  can  s u p p o r t  the  w o r k  of the  P e r m a n e n t  C o m m i t t e e  by becoming  
m e m b e r s  in t he i r  sect ion.  I n q u i r i e s  r e g a r d i n g  the  P e r m a n e n t  C o m m i t t e e  
shou ld  be di rected to Pearce  Shepherd ,  S e c r e t a r y  for  the  Uni ted  S t a t e s  Sec- 
t ion,  P r u d e n t i a l  I n s u r a n c e  Company ,  N ew ark ,  New J e r s e y  07101, or  to 
Donald  M. Ell is ,  S e c r e t a r y  for the  C a n a d i a n  Section, Canada  Life A s s u r a n c e  
Co., Toron to ,  Ont. 

Accord ing  to the  revised r e g u l a t i o n s  adopted  by the  New York  Congr e s s  
in 1957, the  objects  of the  P e r m a n e n t  C o m m i t t e e  are :  

3. To p romote  or  to conduc t  w o r k  or  r e s ea r ch  of i n t e r e s t  to the  science or  
p rac t ice  of the  Ac tua ry .  F o r  t h i s  p u r p o s e  sec t ions  formed by a n u m b e r  
of m e m b e r s  for  s t udy  of special  p r o b l e m s  m a y  be recognized.  E a c h  sec- 
t ion will  have  i ts  own  regu la t ions ,  p rev ious ly  approved  by the  Counci l ;  
it will  elect i ts  Commit tee ,  except  for  the  m e m b e r  appo in ted  by the  
Counci l  on the  Commit tee .  

2. To pub l i sh  per iodica l ly  a Bulletin: (a) b r i n g i n g  toge the r  technical ,  
legislat ive,  s ta t i s t ica l ,  and ju r id ica l  i n f o r m a t i o n  r e l a t i ng  to ac tua r i a l  
sc ience;  (b) r e v i e w i n g  pub l i ca t ions  and  w o r k s  wh ich  a p p e a r  in v a r i o u s  
count r ies ,  b e a r i n g  upon  ac tua r i a l  m a t t e r s .  

3. To coopera te  w i t h  the  O r g a n i z i n g  C o m m i t t e e s  in p r e p a r i n g  the  w o r k  of 
I n t e r n a t i o n a l  Congresses ,  and in the  pub l i ca t ion  of the i r  Proceedings. 

An i n v i t a t i o n  to hold the  nex t  Congress ,  p l anned  for  1968, ill Ge r many ,  was  
extended at  the  1964 Congress .  

M e m b e r s h i p  on the  P e r m a n e n t  C o m m i t t e e  is one of the  r e q u i r e m e n t s  for  
m e m b e r s h i p  in a Congress .  In  1964 the  n u m b e r  of full m e m b e r s  w a s  l imi ted  
to 800. A record of c o n t i n u o u s  m e m b e r s h i p  will  be a f avorab le  fac tor  in con- 
s i de r i ng  e l ig ib i l i ty  if it is n e c e s s a r y  to impose  l i m i t a t i o n s  in the  fu ture .  The  
a n n u a l  dues  for  member sh i l )  a r e  150 Belgian f rancs .  The  P e r m a n e n t  Com- 
mi t t e e  w i s h e s  to en l i s t  m e m b e r s  as  b road ly  as  possible.  
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ASTIN Section 

A S T I N  ( A c t u a r i a l  S tud ies  in Non-Life  I n s u r a n c e )  is the  f i rs t  sec t ion  of 
the  P e r m a n e n t  C o m m i t t e e  to be fo rm ed  u n d e r  the  modif ica t ion  of the ru le s  
approved  a t  the  X V t h  I n t e r n a t i o n a l  C o n g r e s s  in New York  and is for  the  
s t u d y  of the  app l ica t ion  of m o d e r n  s t a t i s t i ca l  and m a t h e m a t i c a l  m e t h o d s  in 
the  field of non-l i fe  i n su rance .  I t  ha s  g r o w n  f rom the  des i re  expres sed  by 
m a n y  m e m b e r s  of the  X I V t h  C ongre s s  held in Madr id  to p rov ide  an  effective 
i n t e r c h a n g e  of ideas on a n  i n t e r n a t i o n a l  basis .  

I t  h a s  as  i ts  object  the  p r o m o t i o n  of ac tua r i a l  r e s e a r c h  in gene ra l  i n su r -  
ance  and  e s t ab l i shes  con tac t  be tween  ac tuar ies ,  g r o u p s  of  ac tua r i e s ,  and  
o the r  su i t ab ly  qualif ied p e r s o n s  in te res ted  in th i s  field. 

T h i s  sect ion,  f rom t ime  to t ime,  p u b l i s h e s  p a p e r s  on topics  re la ted  to i ts  
objects  and also pub l i shes  a B u l l e t i n  c o n t a i n i n g  no tes  of genera l  i n t e r e s t  to 
m e m b e r s .  

Mee t ings  a re  held every  foul" years ,  d u r i n g  the  course  of the  I n t e r n a t i o n a l  
C o n g r e s s  of Ac tua r i e s .  B e t w een  m e e t i n g s  col loquia  a re  held on top ics  of 
i n t e r e s t  to the  Section,  and these  a re  hos ted  by na t iona l  ac tua r i a l  bodies, 
The  1966 Col loqu ium will be held in A r n h e m ,  N e t h e r l a n d s ,  S e p t e m b e r  28 to 
October  1, s p o n s o r e d  by the  Dutch  A c t u a r i a l  I n s t i t u t e .  

T h e  m e m b e r s  of the  C o m m i t t e e  of A S T I N  are :  

C h a i r m a n  . . . . . . . . . . . . . . . . . . . . . . . .  Ammete r ,  H a n s - - S w i t z e r l a n d  

V i c e  C h a i r m c t ~ t  . . . . . . . . . . . . . . . . . . . .  Masterson ,  N o r t o n  E . - -U.S .A.  

T r e a s u r e r  . . . . . . . . . . . . . . . . . . . . . . . .  Thyr ion ,  P a u l - - B e l g i u m  

M e m b e r s  . . . . . . . . . . . . . . . . . . . . . . . . .  J o h a n s e n ,  P a u l - - D e n m a r k  

Ot tav ian i ,  G u i s e p p e - - I t a l y  

Sousse l ie r ,  J e a n - - F r a n c e  

S te rnbe rg ,  I n g v a r - - S w e d e n  

Welten,  C. P . - - N e t h e r l a n d s  

S c c r e t ( ~ r y  . . . . . . . . . . . . . . . . . . . . . . . . .  Beard, R obe r t  E r i c - - G r e a t  B r i t a i n  

M e m b e r s h i p  fees, wh ich  a re  payable  in the  s a m e  m a n n e r  a s  the  a n n u a l  
dues  for m e m b e r s h i p  on the  P e r m a n e n t  Commi t t ee ,  a re  250 Belg ian  f rancs .  
I n q u i r i e s  r e g a r d i n g  m e m b e r s h i p  in the  A S T I N  Sect ion shou ld  be dh 'ected to 
A lbe r t  Z. Skelding,  S e c r e t a r y - T r e a s u r e r ,  Casua l ty  A c t u a r i a l  Society,  200 E a s t  
42nd Street ,  New York,  N. Y. 10017. 
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FUTURE MEETINGS OF THE CASUALTY 
ACTUARIAL SOCIETY 

1966 Spring Meet ing--  May 22, 23, 24, 25 
Cavalier Hotel 
Virginia Beach, Va. 

1966 Annual ]V[eeting-- November 14, 15, 16 
Sheraton-Cadillac Hotel 
Detroit, Mich. 

1967 Spring Meet ing--  May 24, 25, 26 
Pheasant Run Lodge 
St. Charles, Ill. 

1967 Annual Meet ing--  November 15, 16, 17 
Hotel America 
t{artford, Conn. 

1966 EXAMINATIONS 
May 11, 12, 1966 
November 9, 1966 


