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L. TIMOTHY GILES:  

I enjoyed reading this paper .  I t  cer ta inly presents  a comprehensive 
approach to the subject .  

Firs t ,  some minor  points  call for comment :  

1. While simplifying the theory, the notion that "there is no inverse process 
to deterioration," also advanced by Levinson, does not seem realistic. There 
have been instances where substandard extra premiums have been removed 
after issue. Also, the many millions who are dieting, jogging, giving up 
smoking, and the like, must not all be misguided. 

2. The reference to a nonzero probability of being accepted at standard rates 
if expected mortality is 200 per cent of standard is a bit disarming. Let us 
hope that  not too many underwriters get that far into the paper. The refer- 
ence does highlight the human influence on insured mortality rates. 

3. Table 14 shows that the annual cost of convertibility of a ten-year level 
term is $2.87, whereas for a fifteen-year plan it is $2.76. I t  is felt that the 
cost for the fifteen-year plan should be higher because the excess mortality 
at the higher attained ages will not be offset by the longer premium-paying 
period. 

A majo r  poin t  concerns the re l iabi l i ty  of a preference function which 
assumes a rat ional ,  decision-making pol icyholder .  There  is ample  evi- 
dence in the indus t ry  of widespread,  appa ren t  i r ra t iona l i ty  among 
policyholders:  

1. The continuing growth of many companies whose products are high-priced 
in relation to those of other companies. 

2. The people who die nonaccidentally and do not convert their decreasing 
term or elect guaranteed insurability options. 

3. The people who buy decreasing term in their twenties and fail to get it 
reissued every three years or so while the attained age rate is lower than their 
current cost per thousand. 

4. The people who have a restricted waiver of premium benefit after age 60 
with a level premium but do not lapse after the restriction. 

M a n y  other  examples could be cited. The  purpose  is not  to demean the 
policyholder.  After  all, he has m a n y  concerns and m a y  only direct  his 

135 



136 GROSS PREMIUMS FOR TERM INSURANCE 

attention to his life insurance coverage when it is time 
easier to write a check than to get out the policy and call 
who work at insurance tend to forget the occasional nature 
holder 's interest. 

to buy. I t  is 
an agent. We 
of the policy- 

The theory that  insured mortal i ty  is based on exposure that  has been 
already influenced by a preference function, that  is, those who lapse are 
likely to be healthier than those who persist, may  itself overestimate 
policyholder rationality. Consider the comparison of 1,000 qx in Table 1. 

The lives underlying the group experience only occasionally have 
decisions to make, whereas those underlying the ordinary experience 
have at least one decision each year. The major  par t  of the effects of 

TABLE 1 

1955-60 Ulti- 
1960 Basic 

Attained Age mate Male 
and Female Group* 

25 . . . . . . . . . . . . . . .  1.00 1.05 
35 . . . . . . . . . . . . . . .  1.31 1.54 
45 . . . . . . . . . . . . . . .  3.73 4.29 
55 . . . . . . . . . . . . . . .  10.66 11.57 
65 . . . . . . . . . . . . . . .  27.52 27.50 

* T S A ,  X I I I ,  598. 

selection on the ordinary experience have worn off after fifteen years, 
but  the group experience is still select in the sense that  the lives had to 
be healthy enough to work. Adherents of the theory should expect the 
mortal i ty rates of the ordinary experience to exceed those of the group 
experience, but  such is not the case. To prove the theory fully, lapsed 
business would have to be studied. 

To illustrate the recognition of irrationality, consider just one of the 
calculations presented in the pape r - - the  cost of conversion. An alternate 
approach to pricing it is to calculate the maximum cost of the benefit 
and then to lower it on account  of the policyholders who will not  act in 
their own best interest. 

The Par t  9I  s tudy notes in the t reatment  of premiums for the guaran- 
teed insurability rider describe a method that  can be applied to all kinds 
of selection options, including term conversion. I t  assumes that  all 
impaired lives select the option and identifies the impaired lives by the 
difference between select and ultimate mortali ty.  

The  cost estimate, however, can be reduced approximately in propor- 
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tion to the percentage of impaired lives who irrationally fail to convert. 
My guess is that most term premiums today, at least at the higher ages, 
assume, perhaps inexplicitly, some positive percentage. What is this 
percentage realistically? 

An indication can be obtained from a model constructed from the 
1955-60 Male Select Table and ratios from "Mortality under Term 
Conversions and Guaranteed Insurability Options" (TSA, 1968 Reporls 
Number). 

TABLE 2 

CONVERSION AT AGE 52 OF TERM POLICY ISSUED AT AGE 37 
1955-60 MALE SELECT TABLE 

(1) 

1 . . .  
2 . . .  
3 . . .  
4 . . .  
5 . . .  
6 . . .  
7 . . .  
8 . . .  
9 . . .  

10.. .  
11.. .  
12. . .  
13. . .  
14. . .  
15. . .  

Total 

(2) 

1,000.00 
991.68 
982.56 
972.65 
961.95 
950.35 
937.75 
924.06 
909.22 
893.14 
875.68 
856.76 
836.41 
814.81 
792.00 

q[12]÷t-1 

(3) 

3.23 
4.58 
6.13 
7.21 
7.91 
9.48 

11.08 
12.10 
13.08 
14.45 
15.84 
17.70 
20.24 
22.88 
25.08 

Unpred. 
Deaths 
(1)x(2) 
d[12]+t-t 

(4) 

3.23 
4.54 
6.02 
7.01 
7.61 
9.01 

10.39 
11.18 
11.89 
12.91 
13.87 
15.16 
16.93 
18.64 
19.86 

168.25 

qb2+t-t 

(5) 

8.32 
9.20 

10.09 
11.00 
12.06 
13.26 
14.60 
16 .06  
17.69 
19.55 
21.61 
23.75 
25.83 
27.99 
30.34 

Total 
Deaths 
O)x(4) 
dx+t-I 

(6) 

8.32 
9.12 
9.91 

10.70 
11.60 
12.60 
13.69 
14.84 
16.08 
17.46 
18.92 
20.35 
21.60 
22.81 
24,03 

232.03 

Pred. 
Deaths 
(5)--(3) 

(7) 

5.09 
4.58 
3.89 
3.69 
3.99 
3.59 
3.30 
3.66 
4.19 
4.55 
5.05 
5.19 
4.67 
4.17 
4.17 

63.78 

T a b l e  2 shows the  select  and  u l t i m a t e  dea ths  resu l t ing  f r o m  the  con- 

ve rs ion  of a f i f t een-year  t e r m  pol icy  a t  a t t a i n e d  age  52. C o l u m n  (7), 

t he  impa i r ed  risks, can be  cons idered  as p red ic t ab l e  deaths .  T h e  ba lance  

of the  deaths ,  co lumn (3), a re  the  unp red i c t ab l e  deaths .  W e  assume t h a t  

the  p red ic t ab l e  dea ths  are  aware  of the i r  s t a tus  ju s t  as is an  unde rwr i t e r .  

T h e  fo l lowing s teps  lead us to the  pe r cen t age  of impa i r ed  l ives who  

fail  to c o n v e r t :  

1. Over a fifteen-year period we can expect 23.30 per cent to die. 
2. If only the 63.78 predictable deaths convert,  we would expect 0.2320 X 

(63.78) = 14.80 to die. The actual to expected ratio would then be 63.78 + 
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14.80 = 431 per cent. This is the worst outcome from the company's point 
of view and produces the maximum cost. 

3. If everyone but the predictable deaths converts, we would expect 0.232 X 
(1,000 -- 63.78) = 217.20 to die. The actual to expected ratio would then 
be 168.25 + 217.20 = 77 per cent. 

4. We base two assumptions on data in the 1968 Reports: 
a) That  25 per cent convert at the end of the term period (p. 118). 
b) The ratio of actual to expected mortality of those who convert is 110 

per cent (p. 93). 
5. If a equals percentage of predictable deaths converting and b equals per- 

centage of others converting, then a(63.78)431 + b(936.22)77----110 X 
[a(63.78) + b(936.22)] and a = 1.509 b. 

6. Using the assumption of a 25 per cent conversion rate, we have 63.78 a + 
936.22 b---- 0.25(1,000) = 250. 

7. Substituting, 63.78(1.509 b) + 936.22 b = 250; 1,032.46 b ~ 250; b ---- 24 
per cent; a ---- 1.509(0.24) = 36 per cent. 

8. Hence, approximately 64 per cent of the impaired lives fail to convert. 
If the maximum conversion cost, before underwriting savings, is $50, a 
realistic cost would be 0.36(50) ---- $18.00. 

In  conclusion, the au thor  is to be congra tu la ted  on his analysis,  bu t  

it  is felt tha t  premiums resulting from his method  can be reduced, admi t -  
tedly  in a somewhat  a rb i t r a ry  manner ,  to allow for the inexpert  decisions 

of policyholders.  

LOUIS LEVINSON : 

The  force of self-selection in the purchase  of new insurance, in the 
renewal of existing insurance, and in the exercise of the privi lege of con- 

vert ing term coverage to the permanent  basis is a s trong influence in 

insurance experience. Yet  l i t t le  effort is general ly made  to measure  this 

force and to assay its effects on pol icy pers is tency and insurance mor-  

ta l i ty .  In  calling a t ten t ion  to the fact  tha t  pol icyholders  have a l te rna t ives  

of va ry ing  economic value which, when exercised significantly,  affect 

the experience of life companies,  Mr.  Ziock has made  a valuable  con- 

t r ibut ion  to ac tuar ia l  knowledge. The  paper  represents  a thoughtful  
explorat ion of the general  problem, using u t i l i ty  theory  and the concept  

of mor t a l i t y  class set out in m y  paper ,  with emphasis  on the decision- 

making process involved in the renewal and conversion opt ions avai lable  
to term policyholders.  

In  describing select classes of insured lives, as Mr.  Ziock points  out,  

I had  uti l ized dis t r ibut ions  by  s t r a ta  computed  for the general  popula-  
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tion for ages younger than the actual insurance ages at the formation 
of the classes. Mr. Ziock starts with the general population at the in- 
surance age and introduces the selective action of underwriters in 
determining the stratic composition. As long as appropriate mortality 
rates are yielded in a class, one method may be as good as another. My 
method had an important advantage~uniformity;  the same process, 
but  using older population ages, was employed in the treatment of 
classes with heavy mortality--disabled lives and lives acquiring ordinary 
insurance by converting group coverage. The proportion of applicants 
denied standard coverage in Mr. Ziock's illustration--33 per cent- -  
seems unduly high when general experience indicates a proportion of 
about 10 per cent. The high rate of nonacceptance is due partly to the 
reconciliation required to reduce the average census rate for white males 
at age 37 of 0.00236 (as adjusted for the paper) to the first-year select 
rate of 0.00092. One might question the assumption that the group of 
applicants is really a sample of the general population. The interposition 
of the agent, undoubtedly, weeds out many poor lives, and, of course, 
the substantial number of chronically ill and institutionalized individuals, 
who, in a way, exclude themselves must be quite effective in modifying 
the distribution of applicants. 

In this paper fourteen strata are employed in establishing mortality 
classes. I used six, and I have wondered if advantages of significance are 
gained by a larger number. Differences in distribution are accompanied 
by compensating death rates in the several strata, so that results or- 
dinarily come close. I was surprised to find that the conclusions in 
Table 3 were quite different if six strata were used rather than fourteen. 
I believe this is due to the fact that the ratios measuring conversion dis- 
preference and lapse preference are not dependent on the number of 
strata or on the rates of death operating within them and consequently 
should be applicable for any number of strata. However, the relative 
proportions of the units at the end of the year after conversion and/or  
deterioration (Table 3, cols. [6] and [10]) to which the ratios apply are 
materially altered by the difference in the number of strata. The conse- 
quences in experience on lapse, conversion, and the like, are substantially 
changed. If my supposition is correct, the preference ratios used in the 
paper, by being dependent on the assumptions employed, may be limited 
in their application to the particular parameters underlying the data of 
the paper. 



140 GROSS PREMIUMS FOR TERM INSURANCE 

ANNA MARIA RAPPAPORT" 

Mr. Ziock should be congra tu la ted  for making  a very  worthwhile con- 
t r ibut ion  to actuar ia l  science. Several  points  seemed par t i cu la r ly  im- 
po r t an t  and significant to me:  

1. The handling of conversion costs. Conversions are distinguished into two 
types--those involving selection and those not involving selection. There 
is no conversion cost associated with conversions not involving selection. 
This provides a sensible basis for the handling of conversion costs in rate 
calculation. 

2. The use of utility theory and preference functions to measure policyholder 
behavior. This provides new flexibility in dealing with potential antiselec- 
tion and its effects on premium rates. 

3. The paper explicitly recognizes that the premium calculation is a model 
and in so doing should help broaden the viewpoint of the actuary when he 
thinks of rate making. 

The  methods  used by  Mr.  Ziock could logically be extended to sub- 
s tandard  life insurance. Such an extension would require some addi t ions  
to the model,  including the following: 

1. Use of rates of improvement as well as deterioration so that  a policyholder 
could go to a lower as well as a higher mortality class. 

2. Modification of utility curves to reflect the changed attitude of the insured 
who has previously been rated. 

This  is excit ing to me, since I believe tha t  t radi t ional  methods  are 
not  ve ry  helpful for deve lopment  of subs tandard  p remium rates.  

(AUTHOR'S REVIEW OF DISCUSSION) 

RICHARD W. ZIOCK: 

I grea t ly  apprecia te  the t ime and effort taken by  Mr.  Giles, Mr.  
Levinson,  and Mrs.  R a p p a p o r t  in present ing wr i t ten  discussions to the 
paper .  I will review their  discussions in a lphabet ica l  order. 

In  Mr.  Giles 's first minor  point  he s ta tes  tha t  " the re  have been in- 
stances where subs tandard  extra  p remiums  have been removed af ter  
issue" as just if icat ion of the content ion tha t  there is an inverse process to 
deter iorat ion.  On this I would like to point  out  tha t  i t  is not  necessary 
tha t  there be an improvement  in the mor ta l i t y  s t r a tum in which the 
person finds himself in order tha t  the extra  p remium be removed.  I t  is 
qui te  possible tha t  the general level of mor t a l i t y  could move pas t  t ha t  
in which the insured finds himself, while the insured remains a t  the same 
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level. Thus, since he is now better than the substandard class, he can 
have his extra premium removed. I agree that  the contention that there 
is no inverse process to deterioration is not quite realistic; however, I 
do not believe that the effect of this simplifying assumption on Levinson's 
theory of mortali ty classes is a significant one. 

In regard to Mr. Giles's second minor point, it seems to me quite 
reasonable to have a nonzero probability of being accepted at standard 
rates if expected mortality is 200 per cent. We see many claims which 
occur shortly after issue which cannot be rescinded and in which the 
insured was in a very ill state at the time the policy was issued. This 
happens because the condition is undiscoverable without the most ex- 
tensive medical tests available and perhaps not even with them. 

In his third minor point Mr. Giles complains that the difference 
between the convertible and nonconvertible premium is larger for the 
ten-year plan than it is for the fifteen-year plan. This is due to the avail- 
ability of money out of the eleventh through the fifteenth premiums to 
pay for the benefit and more than pay for the increased cost of the bene- 
fit. Premiums in the eleventh through the fifteenth year have much less 
expense assessed against them, and the proportion of these premiums 
which can be used to offset the cost of convertibility is higher than it is 
for most of the premiums under the ten-year plan. 

Mr. Giles questions the reliability of the assumption of a rational de- 
cision-making policyholder, and he cites four examples of irrationality 
among policyholders. The four examples cited seemed to be all examples 
of irrationality where the benefit to be gained by the policyholder if he 
were rational would be pennies. The second of these four points seems to 
assume that  everyone knows when he is going to die. I t  should be obvious 
that  this is not correct. I grant that all policyholders may not act ration- 
ally. This, in fact, is the point of view behind the preference function and 
the derivation of the preference function from actual experience. This 
function represents those who do lapse or those who do not convert and 
takes into account, since it is derived from actual figures, those who do 
not act rationally and do not take advantage of the options offered and 
the economics of their situation. What  we are mainly concerned with in 
the derivation of our preference function and what we are attempting 
to predict is antiselection and rational decision-making policyholders 
when the benefit to be gained by such rational action is significant. 

Life insurance is often referred to as an aleatory contract, which means 
that  a great gain can be secured by the policyholder for a small ou t lay- -  
his premium. No one would argue that  a policyholder who knows cer- 
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tainly that he will die next year would lapse. A certain number of those 
who will die next year will not be aware of that fact. Some of these may 
lapse and some may not. This is all part  of the preference function as 
derived from practical experience. Looking at it another way, those who 
have a probability of dying next year of 0.95 and know that probability 
will be very much inclined not to drop their insurance. Those who have a 
probability of dying next year of 0.02, in contrast, and are aware of the 
probability will be more inclined to let their insurance lapse, especiMly 
if the premium is quite high in comparison to 0.02. The purpose of the 
paper was to predict the actions of decision-making policyholders using 
functions which contain the degree of rationality which they have here- 
tofore exercised. 

Mr. Giles at tempts to illustrate that  antiselection on withdrawal does 
not occur by using as an example thereof a comparison of 1955/60 
Ultimate Male and Female mortality compared to 1960 Basic Group 
mortality. I t  seems to me that so many factors or points of difference exist 
between these two experiences that any conclusions drawn would be 
completely meaningless. A very partial list of such influences or dif- 
ferences between the two experiences is (1) group experience contains 
lives who cannot qualify for standard ordinary insurance or could not 
have fifteen years previously; (2) the difference between medical and 
nonmedical standard ordinary experience after fifteen policy years cer- 
tainly illustrates that the effect of the medical has not completely worn 
off in fifteen years; (3) the proportions of male and female in the two 
experiences differ; (4) those lives too unhealthy to work will leave the 
group experience; and (5) ordinary insurance is generally sold to a higher 
socioeconomic class than is group insurance. 

I t  would seem that such an amalgamation of factors would make the 
conclusion that Mr. Giles a t tempts  to make somewhat doubtful. 

Mr. Giles at tempts to derive a percentage of impaired lives who ir- 
rationally fail to convert by using a method based on the difference be- 
tween select and ultimate mortality which is described in the Part  9I 
study notes. This is quite an ingenious method to modify the conver- 
sion costs calculated in accordance with the difference in select and ulti- 
mate mortality. I have not seen this method before. However, applying 
the conclusions of this analysis to the conversion costs and the general 
procedure for obtaining results under converted policies contained in 
my paper is completely erroneous. I did not use the method of difference 
between select and ultimate mortali ty in deriving conversion costs. 
I used a conversion dispreference function, the complement of which 
determines the number of lives converting. Within the philosophy of 
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the conversion dispreference function is contained the idea that not all 
those for whom conversion would be profitable actually convert. A certain 
number remain irrational. This again is part  of the derivation of the 
preference function. 

In actuality, I derived the lapse preference function from actual 
withdrawal data and assumed that  the complement of the lapse pref- 
erence function would predict the proportion willing to convert. Tha t  is, 
I derived a function which might be described as a keep-or-get-new- 
insurance or don't-convert-or-lapse-old-insurance type function. Actually, 
I believe that  the conversion dispreference function should have been 
derived separately, because there seem to be other considerations than 
those present at the time of lapse in the choice whether or not to convert. 
I t  is my considered opinion that  the conversion rates shown in the paper 
are perhaps somewhat too high. For this reason and not for the reason 
Mr. Giles mentioned, the use of lower conversion rates would result in 
somewhat lower term premiums than those shown in the paper. 

In  writing the paper, I had in mind the construction of a comprehensive 
model of term insurance and the results which I knew existed under the 
various types of term insurance policies. I did not have in mind just the 
construction of a model which predicted conversion rates and conversion 
costs. However, looking at the model from the point of view of the con- 
version cost it develops and comparing it with the known methods, we 
have three methods of producing conversion costs. (1) The first is the 
difference between select and ultimate mortality. This method assumes 
that  everyone will convert, and it is only applicable to level term. I t  
may  not be used with decreasing term. (2) The second method was pre- 
sented by Mr. Frank L. Griffin, Jr., in "A New Approach to the Problem 
of Term Insurance Conversion Costs." This method predicts the con- 
version costs which would result if the policyholders converted in such a 
manner as to cost the company the most money. This method, again, does 
not treat  decreasing term. (3) The third is my method, which bases 
conversion cost on a percentage converting and mortali ty after conver- 
sion which is dependent upon the number converting where the number 
converting depends upon a demand curve or preference function which 
reflects the amalgamation of rational and irrational desires and actions 
of policyholders. This method is applicable to decreasing term as well 
as to level term. 

In the second paragraph of his discussion, Mr. Levinson takes me to 
task on m y  method of producing a strata distribution representative of 
select lives. He states, "As long as appropriate mortal i ty rates are 
yielded in the class, one method may  be as good as another. M y  method 
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has an important advantage--uniformity."  I t  may be true that  his 
method offers the advantage of uniformity; however, my method offers 
the advantage of reality. In developing this new method for deriving the 
distribution of select lives, my  intention was to compare the forces of 
desire for insurance and the selection influences of the underwriter and 
the agent opposing the interest of the insureds. These forces do not exist 
with disabled lives and lives converting their group coverage. 

In the second paragraph of his discussion, Mr. Levinson states that  
the proportion of applicants denied standard coverage in my illustration, 
33 per cent, seems high when compared to the industry average of 10 
per cent. The reason for this is that  my illustration was intended to re- 
flect all the filters which occur before a group of standard insurance 
applicants is accepted out of a group of the population. These filters 
constitute the interposition of the agent, those chronically ill and in- 
stitutionalized individuals who do not apply, and, finally, the influence 
of the underwriter. I t  is my error that  I did not label the section "Selec- 
tion of Risks" and Table 4 in another manner and avoid using the word 
"applicants." 

In the third paragraph of his discussion, Mr. Levinson asked whether 
advantages of significance are gained by a large number of strata. I t  is 
my  impression that  the more strata that  are used, the better the results 
will be. This is true because the strata constitute a point distribution 
intended to approximate what is, in reality, a continuous distribution. 

Also in the third paragraph of his discussion, Mr. Levinson questions 
whether the ratios measuring conversion preference and lapse preference 
are independent of the number of strata used. My answer is that  they are; 
I have not been able, however, to determine whether the preference 
function itself is independent or dependent upon the number of strata 
used. I do not personally believe that  this would be the case, especially 
when the number of strata being used is large. The interdependence of 
the preference function and the number of strata should be almost nil 
as long as the number of strata is large, for instance, from fourteen to 
twenty-five strata. However, since six strata are a very small number, 
fairly crude results might be expected. There may  be some discontinuities 
as a result of this; thus, I can well see why different results were obtained 
using six strata instead of fourteen. I t  is not my opinion, however, that  
the results would be greatly different with, say, one hundred strata. I t  
would perhaps be well to mention my  reason for using fourteen strata 
at this point. I t  is very simple; it is the number my  computer would hold. 

I wish to thank Mrs. Rappaport  for her discussion of my paper. Her  
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list of three particularly important and significant points seems to me to 
be a very valuable summary of the main features of the paper. 

Her suggestion to extend my methods to substandard life insurance 
is a useful idea which had not occurred to me. Relevant to such an ex- 
tension of the model she made the point that perhaps rates of improve- 
ment as well as rates of deterioration could be used. On this point (which 
was also mentioned by Mr. Giles) I would like to say that my knowledge of 
Mr. Levinson's paper does not go beyond the confines of his paper itself. 
I applied the methods of his paper with very few modifications to get a 
cohesive system of mortality strata among which transfers would take 
place. As to whether rates of improvement should be included, logically 
I would guess that they should. As to the effect of introducing rates of 
improvement into his model, I think such an effect would be extremely 
small, particularly since, as time goes on, mortality with respect to a par- 
ticular person always increases. Therefore, what you might regard as 
an improvement in mortality for a certain individual might actually 
be only a stationary state. In other words, an improvement of a given 
individual relative to his colleagues from one year to the next may mean 
only that his mortality has not changed at all or that he has not moved 
from his present stratum. Whether a modification of Levinson's model 
to include rates of improvement will be meaningful or not, I do not 
know. A modification of that model to include rates of improvement in 
mortality would most likely have to be done by Mr. Levinson himself, 
certainly not by me. 

In her second point on the extension of the model to substandard life 
insurance, Mrs. Rappaport mentioned the modification of utility curves 
to reflect the changed attitude of the insured who has previously been 
rated. I t  seems to me that the change in attitude would be directly pro- 
portional to the change in price to the insured; thus the improvement in 
attitude or improved persistency among this class of policyholders would 
be directly proportional to their premium before the removal of rating 
and the premium after removal of rating. Thus I do not think that this 
requires a modification of the utility curves themselves but is directly 
incorporated into them. 

Mrs. Rappaport 's suggestion of extending the model to substandard 
life insurance brings to mind the extensions of the model I had in mind 
when I stated the following in the last portion of the paper: " I t  is to be 
hoped that actuaries will pursue and develop the model described in 
this paper and apply it to other situations in which expected mortality, 
utility functions, and premiums and benefits interconnectedly determine 



146 GROSS PREMIUMS FOR TERM INSURANCE 

or, rather, predetermine the results to be expected." When I made this 
statement, I had in mind the extension of the model to the pricing of the 
guaranteed insurability option, to the pricing of the move-over option on 
decreasing term, to the pricing of the options whereby the amount con- 
vertible under the policy is greater than the amount in force, and any 
and all situations where options or conversion privileges are allowed under 
whatever circumstances. 

After the paper was written, I discovered a reference in the Transac- 
tions that is relevant to and generally supportive of the conclusions of 
the paper and that may be useful to those further interested in term in- 
surance experience. This reference is the remarks on term insurance 
mortality made by Mr. Edward A. Lew on pages 777 and 778 and the 
remarks of Mr. Hillary J. Fisher on pages 779 and 780 of Volume XII .  


