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MS~E 

La fonction premiêre des compagnies d'assurance-vie 
est évidemment de procurer une certaine protection à l'égard 
des pertes résultant du décês. Parallêlement à cette fonction, 
elles procurent aussi aux agents économiques diverses possibi 
lités quant au placement de leurs ~pargnes. Ainsi, elles 
offrent toute une gamme de régimes de pension, une grande variété 
de polices d'assurance-vie avec composante épargne et, enfin, 
elles acceptent de garder en dépôt contre remunération la 
valeur de rachat de ces polices une fois qu'elles sont échues. 
Les compagnies informent généralement leurs clients potentiels 
des rendements qu'ils sont en mesure d'attendre des fonds de 
pension et des dépôts. Par contre, l'information quant au 
rendement sur la composante épargne des polices d'assurance-vie 
avec valeur de rachat laisse beaucoup à désirer. 

L'évaluation de ce rendement pose des difficultés et 
le présent document porte précisément sur ces problèmes. Après 
une revue de la littérature sur le sujet (Partie I), nous 
proposons une technique permettant de mesurer ce rendement et 
nous l'appliquons à divers types de polices (Partie II). 

. . 



ABSTRACf 

The main business of life insurance companies is 

obviously to provide protection against loss resulting from 

death. Besides that, they also play an important role in 

supplying the economy with various types of savings media~ namely 

deposit facilities, annuity contracts and life insurance 

policies eM)odying a savings element. While the rates of 

return on deposits and annuity contracts are made available 

to potential customers by the companies themselves, the assess 

ment of the return on the savings element of most life insurance 

contracts, however, remains a partially open issue. 

'The purpose of this paper is to throw some light on 

the assessment of this yield as it pertains to savings accumulated 

as part of life insurance contracts written by some of the major 

companies doing business in Canada. A survey of the literature 

on the topic will be presented in Part I. Part II will include 

our own approach to the issue and our results. 



Part I 

From the survey to follow, it will become clear that 

most of the controversy over the merits of savings accumulation 

through life insurance contracts results from a very specific 

point; that is, there is disagreement about the proper division 

of insurance premiums paid into a pure insurance cost component 

and a savings aomponent. 

LINTON 

Although Linton is known to most students of insurance 

for his persistency studies, he was also a pioneer in his responses 

to those who criticized life insurance when it was viewed as an 

investment opportunity. In this regard, he devised a method to 

calculate. the investment rate of return that would be necessary 

for a separate investment fund (along with term insurance, which 

is an example of insurance without a savings element) to match 

the cash value accumulation in a standard life insurance policy.l 

Linton describes his approach as follows: 

Assuming that the amounts to be invested in 
each program (standard life vs term plus 
separate investment fund) are equal, the 
figure we are seeking is the net rate of 

1 Results obtained by means of his method are revised periodically. 
For a summary and discussion of these results, see LINTON (1964), 
pp. 238-245 
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compound interest that must be earned on the 
investment fund 80 that at the end of a given 
period, such as twenty years, the fund will 
equal the twentieth-year guaranteed2cash 
value of the life insurance policy. 

The main constraint under which the calculations are 

performed is that the financial position of the insured at the 

time of death should be strictly equivalent under the two alter- 

native programs. It can be shown that this is achieved if the term 

insurance purchased is equal to the sum of 1/ the difference 

between the separate fund accumulation and the face value of 

the standard life policy, plus 2/ an amount equal to the term 

premium. 

Results arrived at for a twenty-year period when using 

the 1963 financial data of ten mutual companies are as follows: 

Table 1 

RlITE OP RETURN TO BE EAHNED ON 'l'ilE 
SEPARlITE INVES'l'MEN'f rUND 

________ ._--'-(l~.i nton' s mc t hod ) 

r s soc agc' Return 
(net of taxes and expenses) 

25 4.80 , 

4.78 \ 

5.17 , 

35 

4S 

55 6.37 , 

Source LINTON (1964) r.eportcd in FERRARI (1960), p. 183. 

2 LINTON (1964), p. 241. 
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FERRAIU 

FERRARI (1968) shares Linton's concern with assessing 

the compound rate of return on the savings component of standard 

life insurance contracts. No longer is the constraint simply that 

the financial position should be strictly equivalent at the time 

of death. The approach is rather to compare the financial 

position at a number of durations through equivalent outlays 

o~ either standard insurance or term insurance plus a separate 

Lr.ve s trnen t fund. As we go on, it will become clear that, with 

such an approach, equivalence of financial positions over the 

early years of a standard life policy is to be ruled out. 

The criticisms addressed by Ferrari to Linton's 

approach have to do with both the use of the premium on one 

year term insurance as a proxy for the cost of pure insurance 

and the complexity of the computations involved. A normal 

insurance program would call for a guaranteed insurability 

clause which extends over a period longer than the usual nine 

years of renewability attached to most one-year term plans. 

The pure cost of insurance as approximated by premiums on one 

year term would then understate the lifetime cost of pure 

insurance: Ferrari uses premiums on five-year term insurance. 

As for computational complexities, the problem can be alleviated 

without any great loss of generality. This, then, is the major 

departure from Linton's approach. In Ferrari (1968), the 
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insurance protection which corresponds to the amount of term 

insurance to be purchased for each duration is simply set equal 

to the face amount of a given standard life policy less the cash 

surrender value at the same duration. 

The after tax rates of return on the separate invest- 

Dura t.Lr rn 
JI' yEliHH 

Linton's 
method 

Linton'e method Ie 
81101'1 i l i od for 
t(~r:1tI Lnuu r nnco 
de t e rm l no t Ion 

ment fund as assessed by means of this method are only slightly 

higher than Linton's rate due to the fact that more term insurance 

is purchased under the simplified approach. Smaller provisions 

(~ntering the separate fund mean that its rate of return must be 

higher to match the cash value accumulation in a given standard 

life insurance contract. Table 2 shows two sets of rates of 

return; the first results from an extension of Linton's method 

Table 2 

I~TE OF RETURN ON SEPARATE INVESTMENT 
FUND NECESSARY TO MATCH SURRENDER VALUE 

IN A $10,000 PARTICIPATING STRAIGHT LIFE POLICY, 
ISSUE AGE 35, 1964 DIVIDEND SCALE, 

ANNUAL PHEMIUM $234,20 

--_._------_. -------_ .. _ ... ------- 
1 
7. 
1 
1 
5 
6 
7 
8 
9 

la 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

-.Y42B 
-.2S71 
-.0857 
-.0145 

.0162 

.0314 

.0395 

.0455 

.0490 

.0509 

.0504 

.0500 

.0501 

.0502 

.0501 

.0501 

.0500 

.0500 

.0500 

.0500 

-.9424 
-.2540 
-.0820 
-.0120 

.0186 

.0135 

.0414 

.0486 

.0505 

.0523 

.0516 

.0511 

.0511 

.0510 

.0509 

.0508 

.0508 

.0507 

.0506 

.0506 

Source Ferrari (1968), p. 186. 
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to cover a number of durations and the second shows the 

rates of return based on Linton's method as simplified by 

Ferrari for the amount of term,insurance to be purchased. 

As can be seen from Table 2, the extension of Linton's 

approach to a number of durations including the early years of 

a standard life policy casts doubt on the relevance of starting 

with the constraint of equivalent financial positions under the 

various insurance programs to be compared. This table shows 

negative rates of return on savings in early years. Should 

a policy terminate in those early years, (either because of 

vo Lun t a ry wi.thdrawal or because of death) I equivalence of 

financial positions would then require a negative return on 

the separate investment fund. Over those years, any reasonable 

separate investment and appropriate term insurance would, for 

equal outlays, lead to a better financial position than would 

standard life insurance alone. 

Ferrari's own results appear in the last column of 

Table 2. Equal outlays are assumed and the stream of annual 

savings (i.e., the difference between the premiums on standard 

life insurance and the premiums on appropriate five-year term 

insurance) is invested in a fund at the available "reasonable" 

rate. The second step is to compare financial positions 

attainable under the two alternatives. This comparison is 
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twofold: 1/ the separate investment fund accumulation at the 

end of each year under the assumed rate of return is compared 

to the accumulated cash value plus dividends available at the 

end of that same year to ascertain the relative financial 

position at each duration if the insured should surrender and 

2/ the term insurance death proceeds plus the separate 

investment accumulation are compared against the face amount 

plus post-mortem dividends of standard life insurance to 

ascertain the relative financial position at each duration 

should the insured die. Those two sets of relative financial 

positions ranked along duration are discounted by an assumed 

discount factor and then weighted by the appropriate probability 

of termination (voluntary or by death) for each duration. The 

last step of the procedure involves the summing up of the 

resulting, expected, discounted values and the search, through 

trial and error and interpolation, for a rate which produces an 

expected discounted value of zero. 

Results obtained by means of this method show the 

expected return on a separate investment fund necessary for term 

insurance plus separate investment to provide for a financial 

position comparable to that which at all durations would be 

attainable through standard life insurance. Those results are 

positively linked to persistency and although they tend towards 

Linton's estimates, they never quite reach them. 
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CAMERON 

Cameron's method differs from both Linton's and 

Ferrari's in that the assessment of the rate of return 

on savings through life insurance is straightforward. In 

other words, no reference is made either to a separate fund in 

which the appropriately defined savings component of annual 

premiums would accumulate or to the rate of return which could 

be considered as the opportunity cost (expressed in percentages) 

of savings channelled through life insurance. 

Cameron's approach consists first of isolating the 

savings component of premiums on life insurance and then of 

searching for the rate of return which will cause this stream 

of annual savings to accumulate to the known terminal cash 

value of the contract. 

The savings element in each year is found as the 

residual of the net premium on standard life after deduction of 

the protection element. The latter is defined as the product 

of the average amount of protection provided during the year, 

and its unit cost. The average amount of protection is defined 

as the difference between the face value of the contract and the 

accumulated cash value. The unit cost of protection is the 

mortality cost of insuring a given type of policy holder plus 
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other fixed charges. In Cameron's paper, this cost of protection 

is covered by the use of a proxy which is the sum of the term 

premiums charged by Sun Life of Canada on a five-year renewable term 

insurance plus a policy fee charged by this same company for 

each policy issued. 

Results of computations for 265 policies using data 

from 1972 Stone and Cox Life Insurance TabZes are as follows, 

(a twenty-year holding period is assumed) : 

'l'able 3 

AVERAGE RA'I'E OF RETURN ON SAVINGS THROUGH DIFFERENT 
TYPES OF STANDARD LIFE INSURANCE CONTRACTS 

Participating Nonparticipating 

Canadian companies 

British companies 

4.35 3.10 

3.74 2.75 

Fort) i qn companies 2.86 4.07 

Source CAMERON, Table 1. p. lOa. 

QUIRIN AND WATERS 

Part of their study on the Canadian mutual fund 

industry is devoted to the assessment of the rate of return 

on the savings part of insurance contracts which, along with 
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mutuàl funds, are savings media incorporating a prepaid sales 

charge. Their approach is similar to Cameron's except that 

their premium rates, surrender values and dividend rates, are 

averages of the rates quoted by three companies (Crown Life, 

Table 4 

Manufacturers Life and Great-West Life). The average premium 

charged by the three companies on a one-year renewable term is 

used as a proxy of the cost of protection. The results for the 

three types of policies, issued at age 35, using premiums and 

dividends as quoted in 1967 Stone and Cox Life InBuranae TabZes 

are as follows: 

IŒTURN ON SJ\VINGS 'l'IIROUGIl $10,000 
LIFE nn;UHJ\NCE POLICIES ISSUED J\T AGI:: 35 

Yellr Ordinary life Ordinary life 20-year endowment 
nonpartieiplltlnq partJe~pat~ particIpll t i ng ---------- 

1 -1. 000 -1.000 -1. 000 

2 -1. 000 -1. 000 - .75:1 

3 - .559 - .442 - .183 

4 - .260 - .226 - .094 

5 - .138 - .120 - .054 

6 - .071 - .064 - .023 

7 - .039 - .029 - .004 
8 - .014 - .010 .006 

9 - .003 .005 .013 

10 .007 .013 .018 

Jl .016 .023 .024 

12 .022 .029 .029 

13 .025 .033 .032 

14 .028 .036 .034 

15 .030 .039 .036 

lEi .032 .041 .038 

1'1 .033 .043 .039 

18 .035 .044 .040 

19 .035 .046 .041 

7.0 .036 .049 .043 

Souce" QUIRIN and WATERS, (1969) pp. 5.19-5.21. 
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The four approaches we briefly surveyed above 

suggest that the maximum rate of return which one can get on the 

savings element of life insurance contracts for a twenty-year 

holding period is approximately 5 per cent and that this rate 

From a methodological point of view, a feature common 

is available on ordinary life participating contracts. When 

rates of return are assessed for all durations up to twenty years, 

computations show that those rates are very low in the early 

years (in fact they are negative). They also indicate that they 

will increase to become positive before the tenth year. 

to these four approaches is that they all make use of a 

decreasing amount of effective protection in their computations. 

Cash surrender value is then viewed as the insured's own accumulated 

savings which finance a part of the available death benefit 

should death occur before the end of the contract. Given the 

c0nstant face value of a standard life contract, a rising cash 

value leads to a decreasing amount of effective protection. 
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Part II 

Our approach will be quite different from that of 

the previous studies in the field. We will neither make use 

of a separate investment fund nor will we try to split the 

cost of standard life insurance into its protection and savings 

components. Instead, we will view life insurance companies 

as issuers of essentially two types of life insurance contracts. 

(standard Zife aontraats or insurance-savings packages and 

term contracta or pure insurance contracts) which, even for 

identical face values or death benefits, involve different 

outlays on the part of the insured and likely have a different 

impact on his wealth at the time of termination. 

In our method, the differential impact on wealth will 

be compared to the stream of differences in outlays. Thus 

the compound rate of return on the savings component of standard 

life insurance will be the compound rate necessary to make the 

difference in outlays accumulate to the amount of that differential 

impact on wealth. 

Differences in outlays will be derived as follows. 

For outlays on pure insurance, we will use the annual premium 

(including a policy fee) on five-year term renewable and 

convertible policies. This type of policy provides guaranteed 
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insurability for entire life through successive renewals 

and conversion, the latter being generally available until 

ages 65 or 70. Only this kind of term insurance provides 

insurance protection which, because of its guaranteed 

insurability clause (without medical), may be viewed as a 

meaningful alternative to protection secured through standard 

life insurance over a relatively long horizon.3 As for 

outlays on standard life insurance, two types of saving 

insurance packages will be considered: ordinary life policies 

(participating and nonparticipating or with and without dividends) 

and endowment policies. As mentioned earlier, all of those share 

the common feature of cash surrender value rising with effective 

duration of the contract. Differences in outlays will then be 

the difference between the premiums paid on standard life 

insurance and the premiums paid on five-year term insurance. 

'Ille difference impact of the two types 0: insurance 

programs on the wealth of the insured is obviously related in 

some way to the fact that standard policies have a cash surrender 

value whereas term policies do not. Cash surrender value may 

be thought of as an asset in that it can be withdrawn at any 

duration of the contract (thus bringing it to an end). The 

insured can also borrow from the company an amount not exceeding 

3 As mentioned earlier, one-year term insurance is generally 
renewable for a maximum of nine years and, in most cases, 
is not even convertible. 

~-~----- ~---- -~- ~ --~- 
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• 

the cash va].ue of his policy at a rate which used to be determined 

at the time of issue. Should the contract terminate 

because of death, however, the cash surrender value is included in the 

death benefit which is equal to the face value of the policy, 

regardless of the level reached by the cash surrender value at 

that time. In other words, cash surrender value is lost to 

the insured or to his estate whenever a standard life insurance 

contract terminates because of death. Cash suppender value can 

then be viewed aB an a88et with unceptain value and its expected 

value at any duration may be defined aB the product of multiplying 

ita predetepmined vaZue for that duration by the probability of 

Bur vi val o ] the in ,g ure d tot hat dur a t ion. 

The discussion above allows us to refer to equal and 

constant face values of policies when comparing the costs and 

benefits of the various standard life contracts to the costs and 

benefits of appropriate term contracts, since the contingency 

of doath, which could reduce the value to the insured 

of the cash surrender value to zero, is fully accounted for through 

the survival rate. Then, for example, costs and benefits to the 

insured of a $10,000 twenty-year endowment policy will be compared 

to the costs and benefits attached to a $10,000 five-year term 

insurance contract renewed three times. 

From a computational point of view, our approach will 

be as follows. The annual cost of standard life insurance will 

~----~~--~---~- - 
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be the net premium; that is, the qross premium (basic rate 

x face value + policy fee) less dividends. Dividends 

available at the end of each year will be deducted from 

the gross premium of the following year. For each year, 
• 

net savings will be the difference between the net premium 

For every duration t, the rate of return r on 

on standard life and the premium (basic rate x face value + 

policy fee) on five-year renewable and convertible term 

insurance. 

net savings accumulated over years 1 to t will be the 

compound rate that equates those accumulated savings to the 

ECVt = 
t 
L 

i=l 
t NS. (l+r) 

t. (t = 1,2, ... ,) 

expected cash surrender value as of the end of year t. 

The problem is then to solve the following equation for r: 

(l+r) i-I 

where: 

ECVt is the expected cash value at the end of year t 

and is equal to the quoted cash surrender value 

as of the end of t times the probability for the 
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4 .i n.: uree] to surv i ve to the end of year t , 

NS. 
t. 

lS net savings or addition to accumulated 

s av i nqs at the beginning of year i . 
• 

The data used to solve the equation above are taken 

from :,' l o n e an d Cox Life Ln e ur an c e Tab les 1973 and survival 

rates are based on 1958 csa Mortality Table. Table 5 shows 

our assessment of the rates of return on the savings component 

of three types of policies (nonparticipating standard life, 

participating standard life and twenty-year endowment policies5 

written for a man, at age 35, and issued by three major companies 

o 0 d 6 opera t i.nq .i n Cana 0 a. For each policy and for each duration 

(ftom 1 to 20), Table 5 shows the expected cash value, the 

annual ne t: c au i n qe and the yie l d , The last co l.umn of each 

table shows the average yield for each type of policy. 

4 Let us a~sume that a policy is issued on the day when the 
insured rc~ches age "a"; then, 

ECV 
i: 

t-l 
= IT 

j=O 

where d is the mortality rate for ages between a and a+l. a. 

5 Participating and nonparticipating policies differ in that 
the former yields dividends while the latter does not. The 
main characteristic of endowment policies is that their cash 
surrender value reaches their face value at some predetermined 
date. 

6 The computer program was provided by Pierre MERCIER of the 
Economic Council of Canada. 
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Our results show rates of return which are only 

slightly higher than those found 1n previous studies (see 

Tables 1 to 4). This can be explained by the fact that we 

assume constant insurance protection to be purchased under 

term contract. Let us recall that other students of the 

problem, whether they use one-year or five-year term insurance 

as part of an alternative to standard life insurance, all 

assume that the protection purchased decreases over the years. 

Earlier in this paper, we criticized the use of 

one-year term premiums and we suggested that premiums on 

fivE-year t8rm insurance be used. Cameron has done so but 

his approach was formulated in terms not at all practical 

since, in his assessment of the cost of protection, premiums 

on five-year term insurance are multiplied by an amount of 

protection which decreases every year; In so doing, his approach 

falls only partly out of the range of our criticism of all the 

methods. By underestimating what we think to be the 

relEvant cost of protection, we feel that all methods provide 

overestimated streams of annual savings. In the face of a given 

pattern of cash surrender value accumulation, it is no surprise that 

these approaches lead to relatively low rates of return. 

As in previous studies, standard life participating 

policies rank first in terms of average yield when a twenty-year 
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holding period is assumed. Twenty-year endowment policies rank· 

second and nonparticipating policies rank third. The minimum holding 

period for the yield to become positive is 7 years, the 

negative yields over the early years resulting from heavy 

front-end loading. 

Starting from those results, one has to be cautious 

when inferring about the whole population of standard life 

insurance policies. Those yields should merely be viewed 

as an indic~tion of the returns available. They do, however, show 

an important feature of such rates which is their dependence 

on t.he lenqth of the assumed holding period. Coupled with 

probable heavy withdrawal rates in the early periods of the 

contracts, this last point would lead to very low effective 

yields. 

Concluding !{cmarks 

When a comparison is to be made between these yields 

and yields on other financial assets, a number of differences 

have to be stressedinamely, differences in tax 8tatus, liquidity 

7 and Y'1:S k. In a competi ti ve world, these differences would 

account for the observed differences in nominal rates of return. 

We shall conclude with some comments on these three issues. 

7 This last section draws heavily on CAMERON, pp. 15-20. 
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There are some tax advantages to saving through life 

insurance. For example, the policy holder pays no income tax 

on the amounts which his savings earn while in the life policy. 

Moreover, at the end of the holding period, only part of the .. 
cash surrender value becomes taxable; more precisely, the 

taxable amount is then the terminal value less the total of 

net premiums paid (that is, both the savingB elements and the 

protection p-lementB). In this way, the cost of protection 

can be deducted. When the savings element is small, relative 

to the protection element, this feature may remove the entire 

tax liability. 

On the liquidity side, the insured can borrow up to 

90 or 95 per cent of accumulated cash value at an interest 

rate which used to be guaranteed in the contract at time of 

is:me. However, In the early years, only part of the net level 

premium reserve held for the policy holder is made available 

through cash surrender value so that the advantage of realization 

applies to only a part of the policy holder's investment in his 

policy. 

As for risk, one can think of various sources of 

uncèrtainty that cause investment in life insurance to be a risky 

investment. The first source applies only to participating policies, 

the return on which is contingent upon profits and dividends.8 

8 In our calculations, we used the dividends projected by the 
companies themselves which were based on past experience. 
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" 
The second source of uncertainty is related to the probability 

of termination because of death. This aspect has already been 

discussed in relation to its effect on expected returns. At any 

time, however, termination of the contract because of death 

will cause the effective return to be zero, whereas, in the case 

of voluntary withdrawal, the effective return for the same 

duration will be larger than that shown in Table 5. A third 

source of uncertainty has been revealed by recent studies in the 

field which have suggested that a probability can also be assigned 

to vol un tary wi tJ rd r awa L, Consideration of this probability in 

our calculations would reduce the expected returns and would add 

to uncertainty. 
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