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ABSTRACT 

This report presents an empirical investigation of price vari

ation among both whole life insurance policies and term insurance 

policies. It is hypothesized that price differences between policies 

can be explained by differences in policy contract provisions and 

differences in selected company characteristics. 

Information was collected from a sample of whole life policies 

and term policies marketed in North Carolina in 1982. The empirical 
results strongly support the hypothesis that policy contract pro

visions and selected company characteristics account for dif

ferences in whole life policy prices; the results indicate that 

fewer contract provisions and company characteristics are related 
to differences in term policy prices. 
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THE IMPLICIT PRICES OF 
CONTRACT ELEMENTS IN LIFE 

INSURANCE POLICIES 
MARKETED IN 

NORTH CAROLINA 

I . Introduction 

The life insurance industry has been the focus of considerable 
study regarding the pricing of life insurance policies . The general 
conclusion of the se studies is that significant variation exists in 
the prices of comparable life insurance [l, 2, 3, 4, 6, 7, 8, 10, 12, 
13, 15, 16] . This has led some to conclude that the life insurance 
market is inefficient in the sense that policies which offer no 
additional benefits to consumers are sold at higher prices. Further
more, the Federal Trade Commission has concluded that additional 
regulation is required at the state level in order to reduce the price 
variation between policies [8]. 

A fundamental problem with the aforementioned s tudies is that 
they fail to account for differences in contract provisions between 
policies .1 This is important because differences in contract 

1At most, previous studies only consider premiums, cash value, 
and dividends in measuring price. Two measures of price are typically 
used: (1) the interest-adjusted price, which sums the present value 
of premiums and subtracts both the present value of projected divi
dends and the present value of the cash value at some speci f ied future 
point, and (2) the rate-of-return measure (primarily for whole life 
policies), which calculates the implicit rate of return earned on the 
cash value of a policy. 
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provisions will affect the value of the policies to consumers and so 

their prices, just as differences in fuel economy, trunk room, and 
the presence or absence of air conditioning will affect the prices 

of automobiles. For example, a whole life policy offering a loan 

interest rate of 6 percent is likely to be preferred to another whole 

life policy carrying a loan interest rate of 8 percent. The former 

policy will probably corrvnand a higher price in the market. 

Additionally, the studies fail to account for company charac

teristics which might influence the prices consumers are willing to 

pay for life insurance. For example, companies which are viewed as 

less risky by consumers, or companies which offer greater service to 
policyholders, are likely viewed favorably by consumers. Policies 
offered by such companies will therefore command higher prices. 

The basic point is that the studies which find wide dispersion 

in the prices of comparable life insurance policies are probably 

not dealing with comparable policies at all. Since life insurance 

policies vary by contract provisions and by the characteristics of 

the companies which offer them, these factors should be considered 
before any conclusions are reached about price variation or market 

efficiency . 

The purpose of this study is to investigate the impact of con

tract provisions and company characteristics (which a consumer 

would value) on the price of life insurance policies. The policies 

are limited to those which were marketed in North Carolina in 1982 . 

The analysis is performed separately for whole life policies and for 

term policies. As will be discussed, the analysis was able to 

statistically explain over 80 percent of the price variation in the 
sampled whole life policies and over 70 percent of the price variation 

in the sampled term policies. 

The report is organized as follows. Part II reviews previous 
work which has examined price variation in the life insurance market. 

Part III develops the model and hypotheses and explains the variables 
which are used in the analyses. Part IV discusses the data; results 

and interpretations are presented in Part V; and conclusions and 

policy implications are offered in Part VI. 
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II. PREVIOUS WORK 

Previous work in analyzing price variation in life insurance 
policies has been limited. 2 Pritchett and Wilder [14] attempted to 

statistically explain price variation among whole life policies 
issued by South Carolinia companies by differences in company char
acteristics. Price was measured as the present value of premiums 
net of expected dividends and cash value. They found a company's 
expense ratio positively related to price, a company's investment 
returns negatively related to price, a company's profits positively 
related to price for mutual companies only, a company's premium in
come (a measure of size) negatively related to price for stock 
companies only, and mutual companies listed in New York as offering 
cheaper policies. Pritchett and Wilder were able to account for 62 
percent of the price variation in policies of stock companies and 77 

percent of the price variation in policies of mutual companies. 
Karnath and Lin [11] also studied price variation in a sample of 

whole life policies. Using the interest-adjusted surrender cost in
dex as the measure of price, they found the following variables 
positively related to price: five-year average size of policies in 
force, the policy loan ratio, the rate of return on admitted assets, 
and the current year's investment expense ratio; and the following 
variables negatively related to price : the current year's average 
size of policies in force, and the five-year average investment 
expense ratio. 

Lastly, Winter [18] also analyzed price differences in a sample 
of whole life policies. He found the company's rate of return 

2studies which analyze reasons for price variation in the life 
insurance market [11, 14, 18] are to be distinguished from studies 
which measure price variation [3, 4, 7, 8, 13, 15, 16]. 
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negatively related to price, companies listed in New York as 

offering lower priced policies, and companies with a very favorable 

mortality rating as offering lower priced policies. 

There are two major problems with these studies. First, the 

studies do not present a framework for explaining why consumers would 

be willing to pay more for certain policies. Second, and related 

to the first problem, the studies do not account for the effects 

of differences in policy contract provisions on policy prices. This 

means the impacts of the factors included in the studies will not 

be correctly assessed - that is, their impacts will be biased because 

of the omission of the relevant contract provisions. 

8 



III. A MODEL FOR ANALYZING PRICE VARIATION IN LIFE INSURANCE POLICIES 

Theoretical Model 

All of the techniques used for comparing life insurance policy 

prices assume that a policy is only composed of a protection component, 

a cash value component (if whole life), and a dividend component 

(if participating). However, life insurance pol ic ies are more than 

this because, in most cases, policies contain numerous contract pro

visions. Since some contract provisions are more favorable to the 

policyholder than others, it is expected that policies with more 

favorable contract provisions will command a higher price on the 

market. In other words, life insurance policy prices should be 

partially a function of contract prov1s1ons. This is consistent 

with ideas recently forwarded by Hite [9] and Smith [17]. 

Company characteristics, ~ ~· should have no impact on 

policy prices in a competitive market. For example, a company with 

higher expenses can try to pass those higher expenses on to con

sumers in the form of higher policy prices, but the higher prices 

will not be sustainable in the face of competition. Only if company 

characteristics are proxies for policy contract provisions or 

proxies for services which consumers value will company characteris

tics have an impact on price in a competitive market. For example, 

if companies with higher expenses provide more service to policy

holders, then higher expenses will be positively related to higher 

policy prices. 

In summary, the price of a particular policy i (pi) is related 

to the policy's contract provisions (x. , x. , x ..... x1.n) and 1 I 12 1 3 

company characteristics that are proxies for policy contract pro-

visions or service characteristics (c. , c. , c .. 
11 12 1 3 

(1) pi= f(xii, xi ; ' xi3 ... xin' ci1' ci 2 ' ci 3 ... 
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Empirical Model 

Since contract provisions differ between whole life and term 

policies, these two types of policies are analyzed separately . 

Whole Life Policies 

A whole life policy provides protection and accumulates a cash 

value in exchange for payment of the premiums. Price of the whole 

life policy at the time of purchase is calculated as the present 

value of the scheduled premiums to some future point in time. Future 

dollars are discounted using an interest rate for a riskless security 

having a term equal to the time period of the price calculation. 

The factors that are hypothesized to influence the policy price 

are categorized into contract provisions and company characteristics 

and are listed below: 

Contract Provisions: 

l. Cash value - The value of the cash value at some specified future 

point in time is calculated as its present value. Since the cash 

value is a potential return to the policyholder, consumers are 

expected to prefer policies with higher cash values (per $1 ,000 

of the face value) and to be willing to pay more for such policies. 

The level of the cash value should thus be positively related to 

price. 

2. Dividends - Since dividends are a return to the policyholder, 

dividends are expected to be positively related to price. How

ever, dividends cannot be forecasted exactly. Therefore, divi

dends are simply measured by their existence or non-existence. 

A "duITTTiy" variable measures the existence of dividends, taking 

the value of "l" for participating policies and "O" for non

participating policies. 

3. Reinstatement time limit - The reinstatement time limit is a 

provision stating the maximum length of time (in years) before 

which a lapsed policy can be reinstated without evidence of in

surability. It is expected that consumers prefer longer re

instatement periods to shorter periods; hence, a positive 

10 



relationship is expected between the reinstatement time limit 
and price. 

4. Reinstatement interest rate - The reinstatement interest rate 

is the interest rate charged on skipped premiums in order to re
instate a lapsed policy. Consumers are expected to prefer a 

lower interest rate and therefore should be willing to pay a 

higher price for such a provision. Consequently, the reinstate
ment interest rate is expected to be negatively related to price. 

5. Incontestability time limit - The incontestability time limit 
is the number of years after which the company cannot contest the 

policy. Consumers are expected to prefer shorter incontesta

bility time limits, hence the relationship to price should be 

negative. 

6. Suicide time limit - The suicide time limit is the number of 

years before which the policy won't pay because of suicide of the 

insured. Again, since consumers are assumed to prefer shorter 

suicide time limits, the suicide time limit should be negatively 

related to price. 

7. Minimum dividend interest rate - Generally, participating 

policies guarantee a minimum interest rate which will be paid on 

dividend options. Consumers likely prefer higher minimums; 
hence, the minimum dividend interest rate should be positively 

related to price. 
8. Effective loan interest rate - Whole life policies typically allow 

policyholders to borrow on their accumulated cash value. The ef

fective loan interest rate is the cost of such a loan when 

interest is paid at the end of each year. Since consumers are 

expected to prefer lower interest rates, consumers will pay more 

for policies with a lower effective loan interest rate. Hence, 

the effective loan interest rate should be negatively related to 

price. 
9. Paid-up insurance - Whole life policies generally include as one 

of their non-forfeiture options an amount of paid-up insurance. 

If consumers prefer greater amounts of paid-up insurance, then 

the amount of paid-up insurance at a point in time should be 

positively related to price. 

11 



10. Minimum amount necessary to select settlement option - Most whole 

life policies provide for a number of settlement options for the 

policy proceeds in case of death of the insured. However, the 

company will honor the.policyholder's option selection only if 

the policy proceeds are greater than a minimum amount. Since 

a lower minimum amount will allow more policyholders to have 

their settlement option honored, it is expected that the aver

age consumer will prP.fer lower minimum amounts, thus leading to 

a positive relationship between the minimum amount and price. 

11. Number of settlement options - The number of settlement options 

for the policy proceeds in case of death of the insured varies 

among policies. Since a greater number of settlement options 

gives the policyholder greater flexibility in settlement of the 

policy proceeds, it is expected that consumers prefer a greater 

number of settlement options and would be willing to pay a 

higher price for policies with more options. Hence, the number 

of settlement options is expected to be positively related to 

price. 

12. Average minimum interest rate on settlement options - Policies 

guarantee a minimum interest rate paid on settlement options 

(other than the option to receive the policy proceeds in a 

lump sum). If consumers prefer higher mini-mum interest 

rates, then the guaranteed minimum interest rate should be 

positively related to price. 

13. Premiums can be reduced - Some policies include a provision 

stating that premiums can be reduced in the future. Since 

consumers are expected to prefer and to be willing to pay for 

such a provision, policies including this provision are ex

pected to be higher priced. 

14. Smoker/non-smoker - Smokers have a higher annual probability of 

death than non-smokers. Therefore, policies issued to smokers 

will be issued at higher prices. 

15. Face value amount - Fixed company costs per $1,000 of face value 

generally decline as the policy face value increases. Therefore, 

the policy face value amount is expected to be negatively re

lated to price. 

12 
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views, in which case the total effect of the company's invest

ment rate of return on price would be near zero. 

Other company characteristics unrelated to company risk were 

also included in the analysis: 
20. Mutual/stock company - Some analysts of the life insurance market 

have claimed that since mutual companies are owned by policy

holders they will offer lower prices [7]. There is no economic 

justification for this expectation. Since stock companies and 

mutual companies must compete in the same market, the form of 

ownership should have no impact on price. Therefore, a variable 
representing form of ownership (mutual or stock) is expected to 

have no influence on price. 
21. Lapse rate - A higher than average lapse rate may cause higher 

than average costs to the company and therefore may be expected 

to be positively related to price. However, in a competitive 
market such higher costs will not be able to be passed on to the 

consumer. Therefore, the lapse rate is expected to have no in

fluence on price. 

22. Expense rate - If the expense rate of the company is directly 
related to the service provided by the company to policyholders, 

and if consumers are willing to pay more for a policy from a 

company providing greater service, then the company's expense 

rate should be positively related to price. Alternatively, if 

a company's expense rate is not related to the company's 

policyholder service, then the expense rate should not be re
lated to price. This is because higher company expenses not 
related to a service provided by the company will not be able 

to be passed on to the consumer in a competitive market. 
23. Average policy size in force - The average size of the policies 

in force by a company is one measure of the company's scale of 

operation. It may be expected that economies of scale result

ing from offering larger policies would result in lower company 

costs and therefore lower policy premiums. However, it is ex

pected that the lower costs resulting from offering policies of 
larger face amount will be captured by the variable measuring 

14 
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the face value amount of the policy. Any residual savings 
from offering larger policies will be removed by competition. 
Therefore, it is hypothesized that the company's average 

policy size in force will have no impact on policy price. 
24. Surplus funds - A company accumulating surplus funds may attempt 

to gain a competitive advantage by using those funds to lower 
policy prices. If so, then the amount of surplus funds will be 
negatively related to price. 

Term Policies 

A term policy provides protection in exchange for payment of the 
premiums. No cash value accumulates with a term policy. Price of the 
term policy at the time of purchase is calculated as the present value 
of the scheduled premiums to some future point in time. 

The factors that are hypothesized to influence the term policy 
price are again categorized into contract provisions and company 
characteristics. Where the provisions or characteristics are the 
same as for whole life policies, only a short comment reviewing the 
hypothesis is provided. 

Contract Provisions: 

l. Dividends - As with whole life policies, dividends are a return 
to the policyholder of a term policy; consequently, dividends 
are expected to be positively related to price. Again, divi
dends are measured by a "dummy" variable, with "l" for partici
pating policies and "O" for non-participating policies . 

2. Ma ximum age to renew - Term policies set limits on the policy
holder's age for which the policy will be renewed. It is ex
pected that consumers prefer higher age ma ximums since a higher 
maximum gives them an opportunity to continue the policy for 
a longer period of time. Therefore, the maximum age to renew 
the policy should be positively related to price. 

3. Incontestability time limit - As for whole life policies, the 
incontestability time limit is expected to be negatively re

lated to price . 
4. Suicide time limit - As for whole life policies, the suicide 

15 



time limit is expected to be negatively related to price. 
5. Minimum dividend interest rate - As for whole life policies, the 

minimum dividend interest rate is expected to be positively re

lated to price. 

6. Minimum amount necessary to select settlement option - As for 

whole life policies, the minimum amount necessary to select a 

settlement option is expected to be positively related to price. 
7. Number of settlement options - As for whole life policies, 

the number of settlement options is expected to be positively 

related to price. 
8. Average minimum interest rate on settlement options - As for 

whole life policies, the average minimum interest rate on 
settlement options is expected to be positively related to price. 

9. Maximum age for conversion of policy - Most term policies allow 

the policyholder to convert to a whole life policy; however, such 
a conversion can only take place before a stated maximum age. 

The higher the ma ximum age, the greater the opportunity for 
policyholders to convert. Therefore, it is expected that con

sumers would be willing to pay a higher price for policies with 

a higher maximum age for conversion. 
10. Years policy is renewable. Policies renewable for a period 

longer than one year generally provide for level premiums during 

that time period. If consumers prefer such level premiums as 

compared to annual increasing premiums, then the years that the 
policy is renewable will be positively related to price. 

11. Premiums can be reduced - As for whole life policies, policies 

including a provision stating that premiums can be r~duced are 

expected to command a higher price in the market. 

12. Smoker/non-smoker - As for whole life policies, smoker policies 

will be issued at higher prices. 

13 . Face value amount - As for whole life policies, the policy face 

value amount is expected to be negatively related to price. 

16 
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Company Characteristics: 
The same set of company characteristics, for the same reasons, 

is expected to be related to term policies as was related to whole 
life policies. The directions of the relationships are also expected 

to be the same. 

17 



IV. DATA 

All U.S. companies marketing life insurance policies in North 

Carolina (415 in number) were asked to provide in formation for their 

most popular 11hole life and term policies for a male aged 35. Ninety

nine (99) companies returned who l e life policies and 81 companies re

turned term policies. 3 Fifty-nine (59) of these whole life policies 

and 47 of these term policies conta ined complete information, and 

these policies are the samples for the analysis. The policies con

ta ined no riders or other spec ial provisions. None of the policies 

were marketable only to special groups. 

Sin ce the companies i ssuing these policies are not necessarily 

a random sample of North Caro li na or U.S. life insurance companies, 

it i s important to compare the major characteristics of the sample 

companies to the same characteri stics for all North Carolina and U. S. 

li fe in surance companies . Thi s i s done in Table l . I t i s apparent 

that the samp le companies are larger in terms of assets and insurance 

in force. Therefore, technically the results shou ld app ly only to 

large life insurance companies , although there is no reason to believe 

that smalle r companies would behave differently with respect to 

pricing and marketing of policies. 

Po li cy data were taken directly from the policies . In calcu 

lating the price of poli c i es, a 30-year term of comparison was used 

for the male aged 35 . In converting future dollars to the present, 

3other companies responded but were not used for the following 
reasons: a) 14 sent "specia l" whole life policies (i.e., adjustable 
face value), b) 3 companies issued policies only to "special" clien
tele, c) 15 companies issued non-life policies, e.g., health, credit, 
or group policies, and d) 19 compan ies sent decreasin g term or other 
non-traditional term policies. 

18 



Table l. Major characteristics of sample, North Carolina, and U.S. 

life insurance companies (1981 data) 

- ---- ----------------·-- -----------·---

59 whole life 

sample companies 

47 term sample 

Assets per 

company 

$2,326,350,491 

companies 52 ,991,566, 383 

All companies operating 

in N.C. (415) not available 

All U. S. companies 

(2028) 5268,631,160 

Total insuran ce in 

force per company 

(Includes ordinary, 

group, industrial and 

credit insurance) 

518,277 ,407 ,310 

52 2 , 21 3 , 111 , 2 30 

5224,108 ,430 

52,563,491,100 

----------- - - - --------- - - - ------

Source s: North Carolina Department of Insurance 

Best's Insurance Reports : Life-Health, 1982. 
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a 13 percent interest rate (discount rate) was assumed.
4 

This was 

the average interest rate of 30-year Treasury bonds for January 

through September, 1982. The 13 percent interest rate was used to 
discount future premiums. 

Company characteristics were taken from the 1982 edition of 

Best's Insurance Reports: Life-Health [5]. This report provides 

company data as of December 13, 1981. Most of the variables used to 

measure company characteristics correspond directly to those charac

teristics discussed in the previous section; however, some comments 
on a few variables should be noted. Assets are measured by Best's 

variable "admitted assets," which include, for example, the value of 

bonds, stocks, mortgage loans, real estate, policy loans, premiums 

due, cash, and accrued investment income. The company's invest

ment rate of return is measured by Best's variable "net yield," 

which is the ratio of net investment income to net invested assets, 

plus accrued investment income modified by a half year's interest. 

The calculation is after deducting investment expenses but before 
taxes. The expense rate is Best's measurement of the company's 

renewal expense ratio for all business. This is a weighted cost 

based on both new insurance issued and insurance in force and is 

designed to avoid over-emphasis of high costs associated with new 
business [5 p. xii]. Lastly, surplus funds are measured by Best's 

capital surplus funds, which include special surplus, capital sur
plus, paid-in and contributed surplus, and unassigned surplus. 

4Future dollars are worth less because a dollar today can be 
held and invested and yield a greater nominal amount in the future. 
Therefore, future dollars are converted to present value by reducing 
them at a rate corresponding to the rate at which a dollar could earn 
a return on a riskless investment. Typically, the interest rate on a 
Treasury security corresponding to the term of comparison is used as 
the discount rate. 
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V. EMPIRICAL ANALYSIS 

Since all of the policies had incontestability time limits of two 

years and suicide time limits of two years, these contract prov1s1ons 
were eliminated from consideration in the analysis of both whole life 
and term policies. 

Table 2 lists the variables used in the analysis and their 

corresponding names. Descriptive statistics are presented in Table 

3. The policy price variables, cash value variables, and paid-up 

insurance amount variables are measured per $1 ,000 of policy face 

value. Since 70 percent of the companies supplying whole life pol
icies and 80 percent of the companies supplying term policies had 

company ratings by Best of A+, the Best's company rating variable 

was used to test the impact on price of a rating below A+. 
In both the whole life policy analysis and the term policy 

analysis two variables were not able to be tested because of their 

strong association with other variables in the analyses. These were 

the variables MIN. DIV. R (minimum interest rate paid on dividends) 

and MUTUAL CO (mutual company). Both variables were highly as

sociated (correlated) with DIV (representing the payment of divi

dends). This is the statistical problem of collinearity and is 
eliminated only by dropping one of the collinear variables from the 

analysis. 5 

5DIV and MIN. DIV . R were correlated because of the fact that MIN. 
DIV. R was 0 for companies not paying dividends (non-participating 
companies). The correlation arose because a "O" value on DIV (for a 
non-participating company) was matched with a "O" value for MIN. DIV. 
R, whereas a "l" value for DIV (for a participating company) was match
ed with a positive value for MIN. DIV. R. The correlation between DIV. 
and MUTUAL CO. was -.62 for whole life policies and -.60 for term 
policies. The parameter estimate for MUTUAL CO was -7.61 with at
value of 1.53 in the whole life analysis and -3.74 with at-value of 
0 .67 in the term analysis. Since MUTUAL CO. and MIN. DIV . R were not 
statistically significant when included in the analysis with DIV, they 
were dropped from the analysis. Technically, DIV therefore picks up 
some of the effects of both MUTUAL CO. and MIN. DIV. R. 
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Table 2. Variable names 

Variable 

Price, whole life (present value) 
Price, term (present value) 
Cash value {present value) 
Dividend {l for dividends, 

0 for no dividends) 
Reinstatement time limit 
Reinstatement interest rate 
Minimum dividend interest rate 
Effective loan interest rate 
Paid-up insurance amount {present value) 

Minimum amount for settlement option 
selection 

Number of settlement options 
Average minimum interest rate on 

settlement options 
Premiums can be reduced 

Smoker/non-smoker 
Face value amount 
Maximum age to renew (term) 
Ma ximum age for conversion (term) 
Years policy is renewable (term) 
Best's company rating 
Company age 
Company as sets 
Company investment rate of return 
Mutual/stock company 
Company ordinary lapse ratio 

Company renewal expense ratio 
Company average policy size in force 
Company surplus funds 

22 

Variable Name 

PWL 
PT 
CV 

DIV 
REINST TIME 
REINST R 
MIN. DIV. R 

LOAN R 
PAID-UP AMT. 

MIN. SETTLE . AMT. 
NUM. SETTLE OPTS. 

MIN. SETTLE. R 
REDUCE PREM . 

SMOKER 
FACE AMT. 
MAX. AGE RENEW. 
MAX. AGE CONVERT. 
YRS. POL. RENEW. 
BEST'S RT.< A+ 

CO. AGE 
ASSETS 
INVEST. R 
MUTUAL CO. 
LAPSE RT 
EXPENSE RT 

AVER POL SIZE 
SURPLUS 



Table 3. Descriptive Statistics 

Variable 

!. Whole life (n = 59) 

PWL ($, per $1 ,000 
of face amount) 

CV ($, per $1,000 
of face amount) 

DIV (l=dividends; 
O=no dividends) 

REINST TIME (yrs.) 

REINST R (%) 

MIN. DIV. R (%) 

LOAN R (%) 

Paid -UP AMT.($, per 
$1,000 of face amount) 

MIN SETTLE. AMT ($) 

NUM SETTLE. OPTS. 

MIN. SETTLE. R (%) 

REDUCE PREM (l = yes; 0 no) 
N 
w SMOKER (l = smoker; 

0 = non-smoker) 

Mean 
Value 

130. 7 3 

362.39 

0.41 

5.41 

6.00 

2.93 

7. 71 

776. 36 

2, 137 .63 

4.47 

3.06 

0.08 

0.85 

Standard 
Deviation 

18.59 

35.31 

0.50 

l. 31 

0.45 

0.78 

0.89 

21 .83 

l, 199 .26 

0.50 

0.43 

0.28 

0.36 

Minimum 
Value 

97 .03 

316 . 15 

0.00 

3.00 

5.00 

0.00 

5.03 

739 .00 

120.00 

4.00 

2.50 

0.00 

0.00 

Maximum 
Value 

189.00 

461.54 

l.00 

9.00 

8 .00 

5.00 

9.00 

850 .00 

5,000 .00 

5.00 

5.00 

l.00 

l.00 



Table 3. Descriptive Statistics -- (continued) 

Mean Standard Minimum Maximum 
Variable Value Deviation Value Value 

I. Whole life (n 59) 

FACE AMT. ($) 48,813.56 22,444.16 5,000.00 150,000.00 

BEST'S RT. <A+ 0.29 0.46 0.00 l.00 
(l=yes; O=no) 

CO. AGE (yrs.) 66.56 39. 77 4.00 147.00 

ASSETS ($) 2,326,350,492.00 5,787,338,472.00 6,705,000.00 36,758,160,000.00 

INVEST. R (%) 8.46 l. 16 6.78 13.00 

MUTUAL CO. 0. 31 0.46 0.00 l. 00 

(l=mutual; 
O=stock) 

LAPSE RT. (%) 12.95 4.13 6.80 29.00 

EXPENSE RT. (%) 4.49 l.23 3.30 12.00 

AVER. POL. SIZE ( $) 18,325 . 53 10,735.65 2,755.00 72,206.00 

SURPLUS ($) 145,087,102.00 273,743,179.00 2,545,000.00 l ,406,590,000.00 



Table 3. Descriptive Statistics (continued) 

Variable 

I I. Term (n = 47) 

PT($, per $1,000 
of face amount) 

DIV. (l=dividends; 
O=no dividends) 

MAX. AGE RENEW. (yrs.) 
MIN. DIV. R 
MIN. SETTLE. AMT ($) 
NUM. SETTLE. OPTS. 
MIN. SETTLE. R( %) 
MAX. AGE CONVERT. (yrs.) 
YRS. POL. RENEW. (yrs.) 
REDUCE PREM. ( l =yes); 

O=no) 
SMOKER (l=smoker; 

O=non-smoker) 

N 
U1 

Mean 
Value 

45.92 

0.34 

85. 79 
3.05 

2,204.68 

4.57 

3. 13 
68.53 

l.45 
0.02 

0.81 

Standard 
Deviation 

8.09 

0.48 

13.82 
0.50 

l ,317 .24 

0.50 
0.46 

8 .44 

l. 61 
0. 15 

0.40 

Minimum 
Value 

32.75 

0.00 

65.00 
2.50 

120.00 

4.00 
2.50 

50.00 
l. 00 

0.00 

0.00 

Maximum 
Value 

87.00 

l.00 

100.00 

4.00 
5,000.00 

5.00 
5.00 

100 .00 

10 .00 

l. 00 

l.00 



N 
CJ) 

Table 3. Descriptive Statistics (continued) 

Variable 

I I. Term (n = 47) 

FACE AMT. ($) 

BEST'S RT. <A+ 
(l=yes; O=no) 

CO. AGE (yrs . ) 
ASSETS ($) 

INVEST. R (%) 
MUTUAL CO . 

(l=mutual; 
O=stock) 

LAP SE RT . (%) 
EXPENSE RT. (%) 
AVER. POL. SIZE ($) 

SURPLUS ($) 

Mean 
Value 

59,574.47 

0 .19 

73.98 
2,991,566,383.00 

8.42 

0.40 

12.58 

4.30 

18,791.53 

180,344,702.00 

Standard 
Deviation 

20,558.24 

0.40 

41 . 71 
6,474,817,550.00 

l.00 
0. 50 

3.68 

0.71 
11,349.34 

305,967,181 .00 

Minimum 
Value 

25,000.00 
0.00 

4.00 

6,705,000.00 

6.78 

0.00 

7.00 
3.03 

4,238.00 

3,565,000.00 

Maximum 
Value 

100,000.00 

l.00 

147.00 

36,758, 160,000 .00 

13 .00 

l.00 

24.00 

6.00 
72,206.00 

l ,406,590,000.00 



Whole Life Policy Analysis 

An ordinary least squares (OLS) regression analysis was used to 
analyze the impacts of contract provisions and company characteristics 

on life insurance policy prices. This methodology assumes that the 

impacts of contract provisions and company characteristics are com

bined linearly to form the total impact on price. 

The results of the whole life policy analysis are presented in 
Table 4. The numbers in the first column are the "parameter estimates" 

for the explanatory variables (the contract provision and company 

characteristics). These numbers are the estimated impact on the 

whole life price of a one unit change in the explanatory variable. 

For example, an increase of $1 in the cash value at age 65 is 

estimated to increase the present value price of the policy by $0.21. 

The existence of dividends is estimated to increase the present 

value price of the policy by $18.98. Conversely, a l percentage 

point increase in the effective loan interest rate is estimated to 

decrease the present value price by $2.84. 

The second column of numbers, labeled "t statistic," gives an 

indication of how much confidence can be put in generalizing the 

results to other whole life policies not included in the sample. In 

other words, the t-statistic measures how confident the reader can 

be in judging the paramenter estimates to be statistically dif-

ferent than zero. Asterisks next to the t-statistic indicate the 

degree of confidence: one asterisk (*) means the parameter estimate, 

given the actual parameter is zero, could have occurred by chance only 

l out of 10 times; two asterisks (**) indicate the parameter estimate 

could have occurred by chance only 5 out of 100 times; three (***) 
indicates the parameter estimate could have occurred by chance only l 

out of 100 times. T-statistics with no asterisks mean the parameter 

estimate, when the actual parameter is zero, could have occurred by 
chance more than l out of 10 times; typically, such estimates are 
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Table 4. OLS regression results for whole life policy analysis 

Dependent variable= PWL (present value of premiums per $1,000 of 
face amount) 

Exp 1 ana tory Parameter t 
Variables Estimate Stati s tic Variable Label 

INTERCEPT 

CV 

DIV 

REINST TIME 

REINST R 

LOAN R 

PAID-UP AMT. 

MIN. SETTLE AMT. 

NUM SETTLE OPTS. 

MIN. SETTLE. R 

REDUCE PREM. 

SMOKER 

FACE AMT. 

BEST'S RT. <A+ 

CO. AGE 

ASSETS 

INVEST R 

LAPSE RT 

EXPENSE RT 

AVER POL SIZE 

SURPLUS 

2.115** 170.523 

0.214 

18.980 

4.240*** Cash value at age 65 

5.734*** 1 if di vidends, 
0 if no dividends 

-1. 379 -l.193 Reinstatement time limit 

-0.072 -0.022 Reinstatement interest rate 

-2.838 -1.686* Effective loan interest rate 

-0.171 -l.785* 

-2.523Xl0-3 -2.111** 

-1.646 

6. 775 

9.891 

6.745 

-0.530 

2.085** 

l. 936* 

1. 726* 

Paid up insurance at age 65 

Minimum amt. for settlement 
option selection 

Number of settlement options 

Average minimum interest 
rate on settlement options 

Premiums can be reduced 
( 1 if yes , 0 i f no) 

l if smoker, 0 if non
smoker 

-0.228Xl0- 3 -3.602*** Face value amount 

-8.737 -2.21 3** 

0.052 1.122 

0.085Xl0-5 1 .994** 

2.7 27 1.903* 

0.527 1. 373 

l.367 l.121 

-0. 129Xl0-3 -0.965 

-0.015Xl0- 3 -1.602 

Best's Company rating 
(l if below A+, 0 if A+) 

Company age 

Company assets 

Company investment rate of 
return 

Company ordinary lapse ratio 

Company renewal expense ratio 

Company average policy size 
in force 

Company surplus funds 

2 R = 0.86, F value = 11 .708*** *** significant at the .01 level 
R-2 = 0. 79 ** significant at the .05 1 evel 

Number of cases 59 * significant at the .10 level 
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considered statistically insignificant. Conversely, t-statistics 

with asterisks indicate the parameter estimates are s tatistically 

significant. 

With this background in mind, the results can be summarized as 

follows. Among the contract provisions, a greater cash value (CV) 

has a positive impact on price, as expected, and the estimate is 

very statistically significant. Policies with dividends (DV) 

are also more cost ly, and the parameter estimate is very statisti

cally significant. A longer reinstatement time period is estimated 

to reduce price, which is opposite of our expectations, but the 

estimate is not statistically significant. A higher reinstatement 

interest rate lowers the policy price, as expected, but the result 

is not statistically significant. A higher effective loan interest 

rate also lowers the policy price, as expected, and the estimate 

is statistically significant. The paid-up insuran ce amount at 

age 65 is significantly negatively related to price, which i s 

opposite of our expectations. The minimum amount necessary for 

settlement option selection is negatively related to price, as 

expected, and the result is statistically significant. The number 

of settlement options is negatively related to price, contrary 

to our expectations, but the result is not statistically significant. 

The average minimum interest rate on settlement options and a pro

vision for reducing premiums are both positively related to price, 

as expected, and both are statistically significant. Finally, 

policies sold to smokers cost more and policies of larger face 

amounts cost le ss. Both these results conformed to our expecta

tions and were statistically significant. 

Among the four company characteristics measuring risk, Best's 

rating and company assets performed as expected. 6 Policies from 

6company characteristics were also measured as five~ear 
averages; however, the results in both the whole life and term 
policy analyses did not change. 
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companies with a Best rating below A+ are sold at a discount, whereas 
policies from companies having greater assets are sold at a premium. 

Both of these results are statistically significant. Company age is 

positively related to price, but the result is not significant. The 

company's investment rate of return is significantly positively re

lated to price, indicating that consumers put greater weight on the 

company's ability to meet its claims than on the greater risk as

sociated with a higher rate of return. 

Among the other company characteristics, the lapse rate is 
positively related to price, but not statistically significant, as 

expected. The expense rate is also positively related to price but 

not statistically significant. Recall that with respect to the 

expense rate, two hypotheses were proposed. If the expense rate 

measures service provided to the policyholder, then it should be 

positively related to price. However, if the expense rate measures 

costs unrelated to service, then it should not be related to price 

in the statistical sense. The result seems to conform to the latter 

hypothesis. The average policy size of the company is negatively 

related to price but not statistically significant, as hypothesized. 

Finally, the company surplus is negatively related to price, as ex

pected, but the result is not statistically significant. 7 

The statistic at the bottom of Table 4, R2, indicates the per

centage of the variation in price that is "explained," in a sta

tistical sense, by the model. The R2 result, 86 percent, is high 

and is statistically significant. 

In general,the results of the model performed quite well with 

respect to our expectations. 

the intercept, were estimated 
statistical sense, to price. 

Twelve (12) of the variables, excluding 

to be significantly related, in the 

Of these 12, the results for 11 

7company assets and company surplus were strongly correlated 
with each other (-.80 in the whole life analysis and -.75 in the 
term analysis). Such a correlation could account for SURPLUS not 
being statistically significant. However, when company assets and 
company surplus were each included in the analysis separately, their 
parameter estimates were not statistically significant. 

30 



conformed to our expectations. Three variables had statistically 

insignificant parameter estimates that matched our hypothesis of no 

impact on price. Of the remaining five variables which were found 

not to be statistically significantly related to price, the parameter 

estimates for three of them nevertheless conformed to our expecta

tions. The results seem to indicate that contract provisions and 

company characteristics related to consumers' perceptions of the 

policy have a significant impact on policy price. 

Term Policy Analysis 

The results of the term policy analysis are presented in Table 

5. Five of the 18 variables (excluding the intercept) are statisti

cally significant. However, the parameter estimates for four of 

the five variables have the expected impact on price: policies 

promising to pay dividends are higher priced, policies including 

a provision for possible reduction of premiums are higher priced, 

policies sold to smokers cost more, and policies with higher face 

value amounts cost less. The results also indicate that term 

policies issued from companies experiencing higher lapse rates 

cost more, but that the company's expenses and operating scale 

(AVER POL SIZE) have no significant impact on price, as expected. 

Among the other variables which are not statistically signifi

cant, the following do have the anticipated parameter sign: maximum 

age for renewal (positive), number of settlement options (positive), 

average minimum interest rate on settlement options (positive), years 

policy is renewable (positive), Best's company rating below A+ (nega

tive), company age (positive), and company investment rate of return 

{positive). Only the minimum settlement amount, ma ximum age for 

conversion, company assets, and company surplus have impacts con

trary to our expectations. 

The model as a whole "explains" a statistically significant 

amount of the variation in term policy prices (77 percent). 
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Table 5. OLS regression results for term policy analysis 

Dependent variable = PT (present value of premiums per $1 ,000 of 
face amount) 

Explanatory Parameter t 
variables Estimate Statistic Variable label 

INTERCEPT 20.919 
DIV 5.077 

MAX AGE RENEW 8.911Xl0-3 

MIN. SETTLE. AMT. 0.507Xlo-3 

NUM. SETTLE. OPTS. 0.244 

MIN. SETTLE. R 1.400 

MAX. AGE CONVERT. -0.145 
YRS . POL. RENEW. 0.839 
REDUCE PREM. 

SMOKER 
FACE AMT. 
BEST Is RT. <A+ 

CO. AGE 
ASSETS 
INVEST R 

LAPSE RT 
EXPENSE RT 

AVER. POL. SIZE 
SURPLUS 

51 .820 

7. 198 
-0.140Xl0- 3 

-0.078 

0.040 
-O.OlOXl0- 5 

0.850 

0.586 

1.844 

0.059Xlo-3 

0.080Xl0-5 

2 R = 0.77, F value= 5.100*** 

R2 = 0.62 
Number of cases 47 
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0.997 
2.037** 1 if dividends, 

0 if no dividends 

0.127 Maximum age to renew 

0.695 Minimum amount for settle-

0.127 
0. 727 

-1.409 

1. 159 

ment option selection 
Number of settlement options 
Average minimum interest 

rate on settlement options 
Maximum age for conversion 
Years policy is renewable 

8.542*** Premiums can be reduced 
(l if yes, 0 if no) 

2.989*** l if smoker, 0 if non-smoker 
-2.636*** Face value amount 
-0.031 Best's Company rating 

(l if below A+, 
0 if A+) 

1.325 Company age 
-0.394 Company assets 
0.829 Company investment rate of 

return 
1.732* Company ordinary lapse ratio 
1.214 Company renewal expense 

ratio 
0.735 Average policy size in force 

0.154 Company surplus funds 

*** significant at the .01 level 
** significant at the .05 level 

* significant at the . 10 level 



VI. CONCLUSIONS AND POLICY IMPLICATIONS 

This research has produced evidence to support the general 

hypothesis that policy contract provisions and company characteris
tics which affect consumers' perceptions of policies have a signifi
cant impact on the price of a whole life insurance policy. 
Specifically, (1) the size of the cash value, (2) the payment of 
dividends, (3) the level of the average minimum interest rate on 

settlement options, (4) a provision for possible reduction of pre
miums, (5) a smoker provision, (6) the size of the company's assets, 
and (7) the company's investment rate of return were found to be 
positively related to whole life policy price; whereas (1) the ef
fective lo~n interest rate, (2) the dollar amount of paid-up 

insurance at age 65, (3) the minimum required amount for settlement 
option selection, (4) the face value amount of the policy, and (5) 
a Best's company rating under A+ were found to be negatively related 

to policy price. All of these results conformed to our expectations 
except for one: the negative impact of the paid-up life insurance 
amount. It was expected that, all other things equal, consumers 
would prefer policies with a higher promised paid-up insurance amount 
(at age 65) and therefore consumers would be willing to pay a higher 
price for such policies. However, the results indicate that consumers 
pay less for policies promising a higher paid-up insurance amount 

(at age 65). 
The research produced less evidence to support the hypothesis 

that policy contract provisions and company characteristics which 

affect consumers' perceptions of policies have a significant impact 
on the price of term insurance policies. Only the promised payment 
of dividends, a provision providing for possible reduction of premiums, 

a smoker provision, the policy face value amount, and the company 
lapse rate were found to be significantly related to the term policy 

price. Perhaps, since the whole life policy is a more complicated 
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and costly policy than the term policy, consumers are more motivated 
to take into account differences in contract provisions and company 
characteristics on whole life policies than on term policies. Con
sumers may evaluate that the costs of assessing differences in 
contract provisions and company characteristics between term policies 

are greater than the benefits derived from savings on price result
ing from such a comparison. In addition, financial failure of a life 
insurance company means a greater loss for whole life policyholders, 
who lose both protection and savings (cash value), than for term 
policyholders who lose only protection. This may partially explain 
the insensitivity of term price to company risk variables. 

One factor was not able to be precisely measured in the analysis 
- the level of service provided by the company to the policyholder. 
It is expected that consumers would be willing to pay more for 

policies from companies providing a higher level of service. The 
omission of a variable directly measuring service provision alters 
the results only if such a variable is strongly related to (cor
related with) one of the other variables in the analysis. 

Since the major studies of comparative prices between policies 
and the charges of market inefficiency are based on whole life 

policies, the results for whole life policies are perhaps more im
portant. On the basis of the research presented here, two conclu
sions can be made. First, contract provisions and company 
characteristics do have a significant impact on policy price, there

fore suggesting that differences in the price of whole life policies 
can be explained, to a significant degree, by variation in contract 
provisions and company characteristics affecting consumers' per
ceptions of policies. Second, constructed price indices used for 
comparing whole life policies, such as those proposed by Belth and 

others [l, 7, 8], are wrong and misleading since they do not account 

for differences in contract provisions and selected company char
acteristics. One way to modify the interest-adjusted cost index, 

for example, would be to subtract the value of contract provisions 
and company characteristics using the parameter estimates from Table 

4 or a similar analysis. However, the parameter estimates in Table 4 
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are market averages; each consumer's valuation of a contract pro

vision or company characteristic is likely to vary. Therefore, it 

is better to let consumers apply their own subjective valuations of 

contract provisions and company characteristics, which is, of course, 

what consumers do in comparing policies. 

In summary, it is too simplistic to compare life insurance 

policies on the basis of only their price, dividend provision (if 

available), and cash value provision (if available). Life in

surance policies are more complicated products. This research has 

provided evidence to support the claim that life insurance policy 

prices vary because of differences in contract provisions and company 

characteristics . The claim is best supported by an analysis of whole 

life policies, while weakly supported by an analysis of term poli

cies. Additional research on other policy samples is recommended. 
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