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THE JOURNAL OF FINANCE e VOL. XXXVI, NO 1 ¢ MARCH 1981 20f17

On the Rate Structure of the American Life
Insurance Market

RALPH A. WINTER'

ABSTRACT

This article re-examines the conclusion of previous studies that price dispersion is
extreme in the American whole life insurance market. We take an axiomatic approach
to the problem of measuring “price” dispersion in the market for the multiparameter
whole life contracts, studying the distribution across contract offers of a price index
which is uniquely determined by two conditions. In contrast to the accepted wisdom, we
find that the derived measure of price dispersion is only 3.6% and that much of this
dispersion can be accounted for by measurement error.

DURING THE PAST TWENTY years there has been a growing empirical literature on
pricing in the life insurance market. The industry’s apparent lack of price
competition and its tremendous importance in the American economy® have
motivated a number of investigations of the distribution of market prices [1, 2, 3,
8, 10]. The purpose of this paper is to reexamine the question that is central in
these studies: is price dispersion large in the American life insurance market?
The basic products of the industry are introduced below. Section II of this
paper briefly reviews the literature on the rate structure of this industry. Section
III presents a simple analysis which derives, from a distribution of contracts
across firms, a measure of price dispersion. Estimates of the derived measure are
given in Section IV. Section V discusses some possible causes of price dispersion
and estimates an upper bound to the extent of dispersion that cannot be attributed
to measurement error or variation in costs across firms. The concluding section
summarizes and contrasts the results of this paper with the conventional wisdom.

I. The Basic Product

The two most important products in individual life insurance are term insurance
and whole life or permanent insurance. Whole life insurance can be carried for
the entire life and is either nonparticipating, in which case the policyholder pays
a constant annual premium, or participating insurance which is sold for a

! Institute for Policy Analysis, University of Toronto. This paper is a revision of part of the author’s
dissertation. The author would like to acknowledge his debt to the work of Professor J. Belth. He is
grateful to S. Devarajan and S. Goldman for helpful discussion and to anonymous referees for
suggestions, but claims responsibility for all remaining errors. The Canada Council provided generous
financial support.

2 Americans currently spend more than $90 billion annually, or more than 5 percent of personal
disposable income, on products sold by the life insurance industry. There are more than $2.5 trillion
of life insurance in force and the industry has grown to a size of more than $350 billion dollars in
assets (Life Insurance Fact Book).
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somewhat higher gross annual premium but involves a refund, called a dividend,
to the policyholder at the end of each year. A participating policy is sold with a
scale of dividends projected using the company’s current cost position, but
dividend projections are not guaranteed. Sixty-three® percent of life insurance
sold in 1974 were participating.

Because the chance of death within a year increases with age, the cost of
insuring an individual increases with the tirne a whole life policy has been in
effect. In the early years the annual premium is much greater than the current
cost of insurance protection. The excess is invested by the company to make up
the deficiency in the later years of life, when the annual level premium is no
longer sufficient to pay for annual cost of protection. A provision for nonforfeiture,
a return of some part of the overpayments, is mandatory upon voluntary with-
drawal from the policy. Usually this return is in the form of cash, and is called
the cash surrender value. The cash value increases with the time that a policy
has been in effect.

The basic whole life insurance policy is thus defined by a vector ( F, P; V;, -
-, Vr; Dy, -+, Dr) where

F is the face value

P the annual premium

V. the cash value of year ¢; and

D, the projected dividend of year ¢.

If D, = 0, the policy is nonparticipating. (The probability of survival beyond year
T is assumed to be zero).

II. Previous Studies of the Rate Structure

The fact that the basic product is a contract and not a commodity with a “price”
as such has been a complication in empirical studies of the life insurance industry
rate structure. The approach taken in every study of the rate structure has been
to define a “price” index, which summarizes the many contract parameters to a
single dimension, and then to investigate the distribution of “prices” in the
market. (A price index is a positive, real-valued function on the set of possible
contract offers). The variation in the values of the index among the contracts
offered in the market is taken as a measure of price dispersion.

More than a dozen different price indices have been employed in studies of the
rate structure of this industry. In the seminal and most comprehensive study,
Belth [1] demonstrated that there was a large variance in the level prices* for
most policies, and that generally the variance was largest among those policies
for which price comparison was most difficult. Belth concluded that price com-
petition was ineffective in the American life insurance market, and was among
the first to propose a comprehensive system of price disclosure as a step toward
improving market performance. Belth’s level price method has not attracted

% Huebner and Black [8], p. 532.
* Defined in Belth [1].
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much interest in the disclosure movement—since it is increasing in cash values
for certain values of the other parameters—but Belth [1] remains a standard
reference on the industry “price” structure. Belth and Maxwell [4] reaffirmed the
conclusion that price competition was lacking, in a study that considered twenty
year company retentions as well as level prices. The company retention index is
defined as the expected present value of future premium payments minus future
benefits. Belth and Maxwell observed that the coefficient of variation of premiums
was less than that of prices, from which they concluded that “premium compe-
tition” characterized the market more closely than did price competition.

The Senate Investigation of 1973-74 included in its report [7] an extensive
listing of the relative price positions (by decile) of more than two hundred
companies. Eight different price comparison methods were used in the listing,
and a variety of other methods appeared elsewhere in the hearings. The price
study which has received the widest publication to date is The Shoppers Guide
to Life Insurance [10]. This study listed interest-adjusted costs® and purported
to show that costs of insurance varied up to 170 percent. Another recent price
study, Pritchett and Wilder [9], used the interest-adjusted cost index and Scheel’s
Risk Premium or Policyholder’s-Amount-at-Risk method. In an attempt to
explain price variation, the authors regressed company price positive (by decile)
on various company characteristics. Finally, the Federal Trade Commission Staff
Report on life insurance costs [5] used an internal rate of return index and
concluded that the cost of similar life insurance policies varied widely across
companies.

In summary, while there is much confusion over which price comparison
method—if any—is appropriate for a study of the rate structure of the life
insurance market, there is a consensus: that price competition is lacking in the
industry, as evidenced by the large variation in prices.

III. Derivation of a Measure of Price Dispersion

The controversy over the issue of “measuring life insurance prices” warrants a
careful justification of the empirical price dispersion measure which we will use
in this paper. In contrast to the approach of simply defining a “price,” the
methodology adopted in this section to justify our measure of price dispersion is
axiomatic: we impose, a priori, two axioms or desiderata on the concept of a
price index and then show that under certain conditions the axioms uniquely
determine a particular measure.’

Price variation in a perfectly competitive market is zero; a large price dispersion
in the market for a homogenous commodity is sufficient (though not necessary)
evidence of a deviation from competition in the market, specifically, of imperfect

®The interest-adjusted cost of a policy is defined as the present value of premiums paid minus
benefits received by a consumer who enters a policy, survives, and surrenders after twenty years.

“ The literature on the life insurance policy cost comparison problem has investigated (and often
confused) two distinct issues: what is the extent of price dispersion in the market; and which is the
“best” index for use in a disclosure programme. The author has elsewhere [20] provided an axiomatic
justification for the retention index as a solution to the latter question as well as a defense of the
index against certain criticism, such as in [15]. Only the first of the two issues is analyzed in this
paper.

1981 - AP Fin- On the Rate Structure of the American Life Insurance Market 17p bonknote.pdf

This content downloaded from 205.213.172.3 on Mon, 30 Oct 2017 00:56:08 UTC
All use subject to http://about.jstor.org/terms



50f 17
84 The Journal of Finance

search on the part of consumers. In order for our measure of price dispersion to
be a meaningful analogue, therefore, it must satisfy the law of one price:

Al: In a perfectly competitive’ market equilibrium, the variation in the index
across contract offers would be zero (for arbitrary administrative costs).

Variation in any index that does not satisfy A1l indicates nothing about the extent
of price competition in the market or about the potential social benefits to a
improvement in consumer information.

Clearly, the axiom Al can determine the index at most up to a real-valued
transformation. That is, if an index I(-) satisfies Al then f- I(-) also satisfies the
axiom, for any f: R — R. To choose a unique index, i.e., a particular normalization
from among the family of indices determined by Al, it is necessary to impose
another axiom.

The second axiom is based on the judgement that if insurance contracts were
(hypothetically) completely standardized so that all contract parameters except
the premium were identical across firms, then the variation in premiums would
be an appropriate measure of dispersion. By “appropriate” is meant that a
variation® in premiums alone of (say) 5 percent would be comparable to a 5
percent price variation in another market.

A2: In a (hypothetical) life insurance market where policies differed only in the
annual premium (all other contract parameters being identical) the index
would equal the premium.

As noted in Section I, a life insurance policy can be represented by a vector x €
R?"*2, Let the adjusted premium® of a life insurance policy x be defined as the
premium of that policy £ which has expected benefits equal to the average
benefits of all contracts in the market and the same retention as x. Benefits
include the present value of dividends, face value, and cash value receipts.
Algebraically, letting“ " indicate market average,

EPV (adjusted premiums) — EPV (benefits)
= EPV (premiums) — EPV (benefits) (1)

) B
Adjusted premium = Premium + 2 [EPV (benefits) — EPV (beneﬁts)] (2)

where a is the expected present value of one dollar paid annually
while the policy is in force; and

EPV is “expected present value.”

" The term “perfectly competitive” encompasses the assumptions of free entry on the part of firms
and perfect search on the part of consumers. Specifically, a set of contract offers by firms and
purchases by consumers is a competitive equilibrium if each consumer purchases the contract he
prefers of all those offered, each firm offers a contract which maximizes profit given the offers of other
firms, and each firm makes zero profit.

8 As measured by the coefficient of variation.

® Not to be confused with the “adjusted premium” formula used in nonforfeiture regulation [8], p.
312.
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The adjusted premium index adjusts the contractual premium to account for
abnormal benefits; the variation in adjusted premiums is the variation in premi-
ums which cannot be accounted for by variation in benefits. From (1), the
adjusted premium is a transformation of the retention index:

1 —
Adjusted premium = 3 [Retention + EPV (beneﬁts)] (3)

Note that the adjusted premium index is sample-dependent, it is a function
from the contract space onto R, for a given distribution of market contracts. To
allow for a restricted form of sample dependency, an index I is now a function
from R*T** to R, with I(x,; X) being the value assigned to contract x, when the
average values of the parameters in the market are (%', - - -, ¥*7*%) = x.

ProrosiTION: Under the following conditions, the only index satisfying Al and
A2 is the adjusted premium index.

al: (No aduverse selection or variable probabilities). Rates of mortality and
surrender experienced are the same for all firms and do not vary with the
policy offered.

a2: Events of mortality and surrender are independent across consumers.

a3: Riskless bond markets are complete across time.

a4: Administrative costs are identical for all firms and independent of all
contract parameters except the face value. EPV of average cost—which is
a function, C(q)/q, of the quantity sold—reaches a minimum.

ab: Consumers preferences over the set of contracts are monotonically increas-
ing in benefits and decreasing in the premium.

a6: Consumers each belong to one of a “small” number of groups, the members
of each group sharing the same preferences.

The assumption al of no adverse selection is necessary to ensure that the
competitive equilibrium of A1 exists [14]. Assumptions al, a2, and a3 allow us to
reasonably assume that firms maximize the expected present value of profits.® a5
is an innocuous restriction on preferences. a6 is technically necessary to ensure
that equilibrium contracts can be offered by more than one firm, i.e., to preclude
monopoly power locally in the contract set.

Figure 1 depicts the competitive equilibrium under the assumptions of the
proposition when there are two types of consumers. The contract is represented
by a pair ( P, V) where V is the cash value for one year; all other parameters are
assumed fixed at equilibrium levels. The isoretention curves are linear and
identical for all consumers by virtue of assumption al. In the equilibrium, each
consumer purchases the contract preferred of all those yielding zero expected
profit, where profit is calculated at an average-cost-minimizing output quantity.

In Figure 2, the determination of the adjusted premium is represented geomet-
rically, again in a two dimensional section of the contract space. The adjusted
premium of any contract x is the premium of the contract, X, at the intersection

! Formally, in an increasing sequence of economies or markets in which consumers are indepen-
dently and identically replicated, firms would asymptotically maximize the EPV of profits. A proof
would follow [11].

1981 - AP Fin- On the Rate Structure of the American Life Insurance Market 17p bonknote.pdf

This content downloaded from 205.213.172.3 on Mon, 30 Oct 2017 00:56:08 UTC
All use subject to http://about.jstor.org/terms



86 The Journal of Finance 7of 17

P p
iso-retention

. . curves
iso-retention
curves
A
X

J

“~indifference curve
of group 1

v v

Figure 1. Equilibrium Contracts Figure 2. Adjusted Premium of x, = Premium of %,

of the isoretention hyperplane through x with the one-dimensional, linear mani-
fold obtained by fixing all contract parameters except the premium at the average
level. P; and P, of Figure 2 are, respectively, the premium and adjusted premium
of the contract x,.

Proof of Proposition:

1. Any transformation™ of the retention index satisfies Al:

Let E(-) be the retention index. The statement follows from the fact that each
firm i will, in equilibrium, offer a contract x, with E(x,) = mqin gi}q—) If E(x))

C(q)

were < min

C(q)

the firm would be incurring a loss. If E(x,) were > min

, another insurer could, by entering the market with a contract offer of

identical benefits and slightly lower premium, attract an amount g* of the

. .. . C(q)*
consumer demand being served by the contract x,, where ¢* minimizes (;1) .

The economic profit for the entering firm would be positive, contradicting the
supposition that the market was in equilibrium. Therefore the retention—and
hence any transformation thereof—satisfies Al.

2. Any index which satisfies Al is a transformation of the retention index:

Let I(-) be any index satisfying Al and let x; and x; represent any two contracts

Clg) _ E(x)

for which E(x;) = E(xz). For a cost function C(g) such that min

' More precisely, “transformation of the retention index for fixed x.” I(x., X) is such a transfor-
mation if I(x,, ¥) = H(E(x,), ¥) for some function H: R?"™ — R where E is the retention index.

'? Because of assumption a6, the minimum efficient size, ¢*, of the entering firm is small compared
to the existing quantity demanded of the contract x,; the entering firm is therefore assured of sufficient
demand to meet this minimum efficient size.
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= E(x:) and for some preferences, x; and x; will be equilibrium contracts. (Fig.
1). This implies, by hypothesis, that I(x:; X) = I(x2; x) for any x. Thus E(x;) =

E(x;) = I(x;; X) = I(x; ). This implies that I.E™": R — R is a well-defined
transformation for fixed X; since I(-) = (I-E™").E, the statement is proved.

3. The unique transformation of the retention index which satisfies A2 is the
adjusted premium index:

Let (x1, +++ x,) be an arbitrary set of contracts and let X; be the contract with
average benefits such that E(£;) = E(x;), as depicted in Figure 2. Let I(-) be a
transformation of the retention index which satisfies A2. Defining£ as the vector
of average parameters of the set (£;, £2, -« -, X,),

I(x;; ) = I(%;; X) = I(%; £) = premium of %; = adjusted premium of x; (4)

The first equality of (4) follows from E(x;) = E(%;) and the hypothesis that I(-)
is a transformation of E(-); the second from the easily verifiable fact that £ =x;
the third from the fact that all x; have the same benefits and the hypothesis that
I (.) satisfies A2; and the fourth from the definition of the adjusted premium
index.

The proposition follows from the three statements proved. Q.E.D.

None of the assumptions al to a4 is completely realistic. However, it can be
shown that each of them is necessary for the existence of an index satisfying Al;
the lack of realism is a limitation of any study of the rate structure and not simply
on the index used here.'® In any case, the bias introduced by the empirical failure
of these assumptions will be against the conclusion of this paper.

In an appendix, several common measures of price dispersion are criticized in
the context of the theory of this section.

IV. Variation in Adjusted Premiums

Belth [3] lists the retentions of policies offered in 1970, for twelve different
policies and about fifty of the largest companies. By a transformation of the
retentions given by Equation (3), the distribution of adjusted premiums was
obtained. The distribution so calculated depends on Belth’s assumptions, which
include a 5 percent discount rate.

The distributions of adjusted premiums are summarized in Table I. The
coefficient of variation of adjusted premiums is only 3.6 percent on average, which
is especially low in light of the following list of possible causes of the dispersion.
The variation measured is not the variation in prices of a homogenous commodity;
the causes listed are those which are related to this fact. The list may be
interpreted as reasons why 3.6 percent is an upward bias measure of the “true”**
price dispersion analogue in this market.

13 The assumptions implicit in the use of previous indices are at least as strong as those stated
explicitly here. For instance, if one adds the ad hoc assumption that the probability of death or
surrender is zero until the twentieth year, when the probability of surrender is one, then the interest-
adjusted cost satisfies Al.

4 The “true” price dispersion is that which is not simply a reflection of variation in costs.
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V. Some Possible Causes of the Apparent Price Dispersion

1. Measurement Biases

It is likely that for some policies not all of the contract parameters were captured
in Belth’s estimates of company retentions. There is a long list of secondary
characteristics differentiating policies: for some companies, “age of purchaser”
means nearest age—for other companies, age at last birthday; some refund part
of the last premium paid when a policyholder dies; only some pay “terminal
dividends” when a contract is terminated; some specify a short period of time
within which the policyowner may withdraw with full refund of the premium, ad
infinitum. Even the most careful estimate of future benefit streams is likely to
miss some options.

Another measurement bias is introduced with the use of twenty year retentions.
A twenty year retention, which is calculated with a surrender probability of one
in the twentieth year, is equal to the full retention only if the twentieth year cash
value is equal to the expected future benefits minus premiums discounted to that
year. The variation in the difference of these latter two values across companies
is a source of apparent, but not actual, variation in retentions.

Unless these measurement biases, or any of the other causes listed below, are
strongly negatively correlated with the true adjusted premium—and there is no
reason to expect this to be the case—they result in an overstatement of the price
dispersion.'

2. Biases in dividend projections

The projected dividends which appear on contracts—and which were used in the
calculations of retentions—are not estimates of future dividends, but rather the
amounts which would be paid if the company did not change its dividend
calculation formulae. The difference between the projected dividend and the
actual future dividend does vary between companies. This difference may be
known, up to some error, by consumers, since during their sales presentations,
agents often use comparisons of the company’s past projected dividend scales
with past realized scales as an indication of conservatism in the projections. For
participating policies, the variation in conservatism of dividend projections across
companies is a second source of apparent but not actual price dispersion.

3. Variation in the mortality selection by companies

Variation in firm’s mortality experiences (an element of product differentiation
in the market) results from the fact that firms sell in a variety of socioeconomic
and geographic areas, and from variation in the risk selection criteria.'® Those
companies selling to a high proportion of low income individuals have especially

¥ The variance of the sum of two random variables, which are in this case the true adjusted
premium and the measurement error, is greater than the variance of the first random variable if the
covariance is, in absolute value, less than twice the variance of the second.

' For example, one of the “low-priced” companies in our sample was known to reject about 15
percent of the applicants, whereas typically about 8 percent are rejected for application to the
standard risk category. Cf. [7], p. 681.

1981 - AP Fin- On the Rate Structure of the American Life Insurance Market 17p bonknote.pdf

This content downloaded from 205.213.172.3 on Mon, 30 Oct 2017 00:56:08 UTC
All use subject to http://about.jstor.org/terms



10 of 17
Life Insurance Market 89

high costs because of the inverse relationship of mortality and income (and, to
some extent, because of the inverse relationship of withdrawal rates and income).
The variation in mortality selection is potentially the most important source of
dispersion and could certainly account for a large part of the variation observed.

4. Violations of assumptions al-a6 which are necessary to consider the
dispersion in adjusted premiums as analogous to price dispersion

One of these assumptions, for example, is that the selection of surrender proba-
bilities is independent of the contract. There is some empirical suggestion,
however, that policies with high early cash values experience a high lapse rate (as
one would expect). Therefore, the retention of high cash value policies may be
overstated."’

5. Variation in state tax rates on premium revenues

States tax premium income at rates varying from 1-% percent to 4 percent—a
variation which should be reflected in premiums.

6. There may be a cost to changing rates

Firms do not change rates continuously, but instead adjust them every few years,
usually in response to improved mortality experience. If there is a fixed cost to
changing contracts, then it is incorrect to regard the observed distribution of
adjusted premiums as an equilibrium distribution.

7. Variation in “service quality”

According to H. Denenberg, a common response of companies accused of high
pricing was “we offer better service”'® (i.e., more highly trained agents). This
response held little apparent credibility in the light of previous purported dem-
onstrations that price differences were as high as 170 percent, but could easily
account for a significant proportion of the 3.6 percent variation estimated here.

8. Variation in rates of return earned on investments

Another possible, more subtle source of false dispersion is the variation in the
expected rates of return on companies’ investment portfolios. To the extent that
capital markets are efficient, an insurance firm can earn a higher expected rate of
return on its investment portfolio only by accepting greater risk. With the
variation in the riskiness of companies’ portfolios, another element of product
differentiation is introduced into the market. A consumer may rationally choose
to pay a slightly higher premium to buy from a company with a conservative
investment portfolio: in so doing he avoids either some risk of low dividend, in
the case of a participating policy, or the (remote) possibility of bankruptcy, in the
case of a nonparticipating purchase from a stock company. Price dispersion due

'7 Also, the event of surrender is not independent across firms (Assumption a2) since the rate of
surrender is known to vary with the unemployment rate. The unemployment rate is therefore a
common factor of these events.

'® H. Denenburg, testimony before the Senate Committee, [6], p. 1520.
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to this or any other kind of product differentiation is not an indication of a lack
of price competition.

9. Variation in state regulations

Firms licensed in New York are subject to certain limitations on expenses. A
policy sold in New York is therefore differentiated from a policy sold in another
state by the cost of provision.

Because the factors 1-9 above are causes of apparent, but not actual, dispersion
in adjusted premiums, the 3.6 percent figure is an upper bound on the extent of
price dispersion in this market. We next estimate a tighter bound on this quantity
by determining, via linear regression, how much of the variation in adjusted
premiums is accounted for by ¢ariation in certain of the quantities listed above.

The choice of which variables to include as regressors is limited by the
availability of data. A list of the variables chosen follows:

Regressors

TXRT: The average state tax rate faced by the firm. This variable was calculated
by dividing taxes and licensing fees by premium income for each company.

NY: Dummy variable indicating licensed in New York.

MORT: A dummy variable indicating “very favorable mortality experience” as
rated by [6]. Best’s rating is a very crude indication of mortality experience: of
the 53 companies in the sample, 46 received the “very favorable” rating. (The
remaining 7 received “favorable” ratings).

PRT: The rate of return earned on investments. This variable is also crudely
measured as it is based on book values.

These data were obtained from [8]. The dependent variable, company retention
(RET), was obtained from [3].

The full specification of the regression is as follows:

RET = ao + aiMORT + a;TXRT + asNY + a,PRT + e. (5)

Equation (5) was estimated for each of the twelve policies for which retentions
are listed in Belth [3]. The results of the regression are reported in Table II. Most
of the coefficient signs meet a priori expectations. The coefficient of the “licensed
in New York” dummy is significantly negative at the 95 percent level in five of
the twelve equations. The coefficient of the rate of return earned is also signifi-
cantly negative in five of the twelve equations at the 95 percent level, and in
seven of twelve at the 90 percent level. The premium tax rate is insignificant in
all twelve regressions.

More important, for our purposes, is the percent reduction in price dispersion
resulting from the regressions. The variation in retentions which is not accounted
for by variation in the regressions, i.e., the standard error, is also listed in Table
I1. The percent reduction in dispersion, which equals 1 — v1 — R? where R is the
multiple correlation efficient, is modest in all cases.

Table I lists the variation in adjusted premiums not accounted for by variation
in the independent variables in [5]. The average of this variation for the whole

1981 - AP Fin- On the Rate Structure of the American Life Insurance Market 17p bonknote.pdf

This content downloaded from 205.213.172.3 on Mon, 30 Oct 2017 00:56:08 UTC
All use subject to http://about.jstor.org/terms



91

12 of 17

‘3uedonreduou = reJuou Junedonred = 1eJ
"37BWIISY POOYI[O}I] WNUWIIXBR ,
"S108Sa133.1 Ul UoljBLIBA AQ 0] PAJUNOOJE JOU UOIIBLIBA ,,

Life Insurance Market

8L0° 8L°099 980" GL'€09 09'L61E 09291 43001 og 44
1L0° 9989 080 9L°69 S1'2ey S1'928 w301 Wi, g€ o
L0 01902 ¥90° 90°0€3 L9'9G11 0L'€65€ el alqemausy o gv
0L0 6¥'901 980" 69'821 £v'09L S0'8IG1 363 Teax ¢ 414 v

w8 J,
660" 10299 v’ 14669 £9'809¥% $1'89991 43001 TequoN ge 22
810" ve'ee 130 LELE L9319 Pr96L1 301 TeJUON g€ 81
620 SL081 1€0° 0L°061 YoLIGT Y0'1319 il TeJuoN o &4
80’ 29¥r1 650’ 9z'8¥1 Sh'186 00°L00€ telerd TeJuoN erd 44
920 3L'299 €€0’ L6°00L 1€°0¥6€E €1'10613 Y3001 Ted ge 8y
980’ L1118 00’ 18'88 18087 LO'TETT w01 Ted ge 194
920 10%61 ve0’ LT 61'6031 €8'¥8EL 353 Ted o 8
1€0° S1'v31 980 3T'Sh1 §€'998 S0'ShO¥ gz Ted 14 0 8y
AT AoyM
TBA A3 1S uoljelre p uonuady uonualRy swniuwax g junowry ,edAY, ady S
jo Lpatsnlpy Jo ‘a9 18 uesy Add uedsy Jo 'oN
33900 JuIYFR0Y
,pajsnlpy Koro4

suotstadsi(] wniwaig pajsnlpy
1°198L

All use subject to http://about.jstor.org/terms

1981 - AP Fin- On the Rate Structure of the American Life Insurance Market 17p bonknote.pdf
This content downloaded from 205.213.172.3 on Mon, 30 Oct 2017 00:56:08 UTC



13 of 17

"[9A9] Juadaad Gg e Jueoyrudlg
‘dunjedonreduou = requou Juneddnred = 1ed ,

(4 — Ip— 1 = 9jBWlSH pooyIdyl'] WnuIxey ,
"SIOLI9 pPIEpUE)s I8 SHUIIDYJS0 PIJeWNIss Iapun sasayjuared ut seangiy ,

(SLL¥?) (12°5€86) (92°%L2) (99'112) (80°¢6¥1) s[qemauay
LO ¥9'969 +£6'629— 0¥'0£0€ 68201~ 6LVEC— 05'8289 1001 Ted ) g ge 44
(28'L2) (9€°601) (90°1€) (v6'€2) (90°291) s[qemauay
I 1L'29 98'2¢— 81°L6%— 9I've— «95'6v— G£'899 0ol Tea g g se oy
(¥€°06) (8€°689¢) (66'901) (0g'LL) (YO'9¥S) s[qemauay
I SY'LIT +85°281— LGOVPI— 48748 L6'6Y— 65 0VET 0sg Teax g 414 1974
(92°8¥) (gz’L161) (66°GS) (08°0%) (11°682) s[qemaudy
LT S9'EIl 4G LL— 80'9¥8— €CgL— «OV'9E1— 6G°LVET eltrd Tea ) g 14 (47
3 (91°8E¥) (L6°€€TLE) (8G°L1¥) (0v'¥6€) (88'760€)
5 90’ eLIvL 1L°28€ 91°2910¥% 9€'e— v6'Sve— 226891 43001 TeJUON ge 44
8 (g8'62) (80'€L12) (91°€2) (61°12) (0g'8L1)
R, I €2°6€ ¥5'6 06'5032 £€'63— SI'el 96'62S 0ol TeJuoN ge 81
T (9¥121) 08'12£01) (92°611) (€€'601) (6°L98)
3 S0 29'502 9Z°0% £2'80921 €8'1L 9g'9¥ LI'1E6 Ll TeJuoN 1414 2%
s (61°L6) (€9'8528) (29'26) (8v'L8) (9¥'989)
3 €0’ 29¥91 0LgL 2EELVE 29L1— 05'vg— 1618 Y162 TeJUON 414 44
= (28'95%) (92°9866) (09'€92) (03'923) (95'92S1)
2 0z’ ySv6S +6G°19L— Y9'8V601— «I8€EIL— +92°€69— Sh'9Tr6 13001 Ted Se 8¥
~ (26'88) (LZ°€0ST) (vO'vY) (g5've) (9v'v€2)
60° ge'98 1L°€9— 2I8LYI— 18'98— 28'86— £V'L96 101 Ted Se ey
(g5'88) (e0°€V¥E) (88°06) (66°LL) (2€'929)
Ve 86402 +G8'8V2— 26'681v— L8868~ «L9'21e— 8L'V80€E 0%eg Ted 414 8¥
(99'99) (0£°€032) (91°89) (16'6¥) (18'9¢¢€)
Sr 81 1€l «PO'LZI— SG'¥808— SPUEVI— +80°L1T— 2e'1e81 Lelerd Ted 1414 8¥
Juosiad oy Lyd LYXL LYOW AN 0 junowry RAAL, a3y sway
-S| plepueis Jo ‘oON
ur uory  uoissaidey
-onpay
BLUCRICE | Kotjod
. ,UO0Issa13ay uolstadsi(] 90l JO sHMNSoY
(=2}

11 2198L

1981 - AP Fin- On the Rate Structure of the American Life Insurance Market 17p bonknote.pdf

This content downloaded from 205.213.172.3 on Mon, 30 Oct 2017 00:56:08 UTC

All use subject to http://about.jstor.org/terms



14 of 17

Life Insurance Market 93
Table III
Price Dispersions in Other Markets®

Coefficient
Mean Standard of

Product Price Deviation Variation
Boat 602.87 104.89 174
Microwave oven 451.50 26.15 .058
Cameras 329.12 29.78 .090
Bicycle 144.77 6.34 .044
Calculator 123.44 12.77 .103
Office furniture 109.45 9.03 .083
Stationery 92.82 5.62 .061
Turntable 68.55 12.37 .180
Repair clarinet 44.28 13.78 311
Skates 42.83 3.53 .082

¢ Pratt, Wise, and Zeckhauser [10].

life policies, 3.1 percent, is the basis for our empirical conclusion: that price
dispersion is small in the U.S. whole life insurance market.

It should be emphasized that the estimate of 3.1 percent is an upper bound to
the measure of price dispersion in this market. If more refined proxies had been
available for use as regressors—the measure of mortality selection is so crude
that it is insignificant in most of the regressions—and if the other causes listed
had been quantifiable, the bound would have been tighter. In view of the causes
listed, one cannot reject the hypothesis that the true price dispersion is much less
than 3 percent.

In Table III, the dispersion of less than 3.1 percent in whole life insurance
adjusted premiums can be compared with the estimated price dispersions of a
wide variety of other markets reported in [10]."” The upper bound of 3.1 percent
dispersion estimated for whole life insurance is much smaller than any of the
price variations reported for other products.”

VI. Conclusion

The evidence reported in this paper is inconsistent with the basic finding of the
previous literature on the rate structure of the ordinary insurance market. For
the sample of whole-life policies considered in [3] and reexamined here, the
dispersion in adjusted premiums is very small.

The price dispersion is, interestingly, higher for term policies than for whole
life policies. A commonly accepted wisdom has been that price variation persists
in the whole life market because cash value policies are so complex that consumers

' Pratt, Wise, and Zeckhauser reported mean prices and standard deviations for 39 standard
products; only the 10 most expensive are reported here. The products were randomly selected by
PWZ from the Boston Yellow Pages. The exact specifications of the standard products are reported
in [12]. The microwave oven, for example, is model RK4D, Amana.

* A limitation of the empirical results in this section is that the data are from 1970. An update
would require a survey of life insurance companies, since information provided in rate manuals is
incomplete.
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are virtually unable to compare policies. The evidence here—that price dispersion
is much less for whole life policies than for the simple, one-parameter term
insurance contracts—is inconsistent with this hypothesis. It is consistent with
the hypothesis that consumers devote less effort to search in the market for term
insurance because term is a much smaller investment than whole life, and the
returns to search in the term insurance market therefore less than in the whole
life market.

While the results of this paper suggest that the extent of price dispersion in the
whole life insurance market is not an indication of market failure, they do not
prove in any way that the performance of the market is acceptable or could not
be improved upon. What is recommended is a shift in the focus of empirical
studies away from the extent of price dispersion to other indicators of market
performance.?

Appendix
Previous Measures of Price Dispersion

In this appendix, I provide a brief critique of several of the most common
measures of “price dispersion” in the life insurance market. The measures
considered are the variations in the Linton yield (or average annual rate of
return), the interest-adjusted cost index and the retention index.

The Federal Trade Commission Report [5] contrasted the large variation in
Linton yields of similar life insurance policies with the small variation of rates of
return within the banking industry. The Linton yield can be defined as follows:
let an individual enter a whole life policy with conditional surrender probabilities
of (0, --- 0,1) for T years.?? The Linton yield, LY, is the rate of return on a
savings account necessary to equate the individual’s returns from a combination
of the savings and term insurance, across states and time, with the returns from
the whole life policy. The rate so-defined depends on the term premium assumed
for each year. L Yris usually thought of as the rate of return paid on the “savings
portion” of a whole life policy.

A competitive equilibrium, even under assumptions al-a6, p7 would exhibit a
variety of LY7's across policies, for any T. If (1) all consumers had surrender
probabilities of (0, --- 0,1) and (2) the difference between the term premium
assumed for any year and the actuarially fair premium in that year were equal
to the whole life policy’s administrative cost for the year, then under al-a6 the
LY7 of any equilibrium policy would equal the risk free rate available to firms on
assets of maturity 7. Only in this peculiar situation would the variation in LY r
be zero.

A whole life policy can be viewed as a combination of “pure” life insurance and
insurance against the (possibly endogenous) events of withdrawal from the policy.
In a competitive equilibrium [18, Section 4.2] one would expect to see a variation
in cash values and premiums. Those policies with a high T-th cash value and

# Winter [19], for example, offers evidence that price rigidity in the response of the market to
rising interest rates is a much more important problem than price dispersion.

2 The conditional surrender probability is the probability of surrender during a year conditional
upon survival and persistence to the beginning of the year.
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Life Insurance Market 16 of 17 95
high premium would have a high LY7, as defined above.”® This is not to say that
the actual variation in LY7 is necessarily a reflection of variation in consumer
preferences, but since this possibility cannot be entirely ruled out the variation in
LYrindicates nothing analogous to price dispersion in the market.

There is one internal rate of return which satisfies the condition in Al for a
particular, known set of annual administrative costs (although not for arbitrary
costs, as does the retention index): the internal rate of return of the stream of
expected premiums - benefits - administrative costs, where the administrative
costs are evaluated at the efficient firm size. If the maturity structure of admin-
istrative costs were known precisely, this rate could be calculated. Given the
empirical results of Section IV of this paper, it is almost certain that this internal
rate of return would vary little over the sample of policies examined.* In any
case, the normalization A2 is more meaningful for comparison with dispersion of
prices in other markets; for comparison with dispersion of rates of return in other
financial markets the rate of return defined here would be useful.

The most popular index is the interest-adjusted cost index (IAC), which can
be defined as the present value of premiums minus benefits, for an individual
with zero probability of death and probabilities of withdrawl equal to (0, ---
0,1).” Whatever the index’s appropriateness in a price disclosure movement, the
IAC violates Al. The variation in the IAC is an ad hoc measure of price dispersion.

The retention index does satisfy Al. However, it is difficult to judge the
significance of a given variation in retentions; the coefficient of variation of
retentions may be large simply because the mean retention is very small.?® The
retention is more closely analogous to the absolute markup of price over certain
costs than to a price in other markets, since it is the difference between (dis-
counted) payments by consumers and benefits costs paid by firms. In a market
where both price dispersion and the average markup over a common factor cost
were small, the variation in markups could be very large. It is easily verified, from
Equations (2) and (3), that

Coefficient of Variation (Adjusted Premiums)
_ Standard Deviation (Retentions)

Mean (Premiums)

(6)

2 The tradeoff between a high cash value and low premium that a consumer would face in a
competitive market would depend, in part, on the probability of surrender which would be less than
one.

24 This variation cannot be determined, however, without information on administrative costs.
Some idea of the extent of variation of this rate of return in the market is gained by noting the
following: a difference of 3 percent in prices of a (couponless) 25 year bond corresponds to a difference
in yields of about .12 of one percent, when the yield is between 4 and 10 percent.

2 The IAC has been endorsed for use in disclosure by several industry committees. The American
Council of Life Insurance estimates that companies selling over half the U.S. life insurance either now
provide, or will soon provide, with their policies summaries that contain the surrender index [5], p.
153.

% This point may be clarified by an example: suppose that because of a variation in the selection
of mortality risks across firms, there is a variance in the premiums and measured retentions across
firms and that this is the only source of variation. Let the ¢true retention be identical across firms. To
consider the problem when the retention is very small, let the true retention — 0. If the mortality
rates used in the calculation of the retention are representative, the average measured retention will
also — 0. The measured coefficient of variation of retentions will —o, while the true dispersion
remains at zero.
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Thus, if one accepts the normalization A2, the coefficient of variation of retentions
overstates price dispersion by a factor [mean (premiums)/mean (retentions)],
which is typically between 4 and 5, for a Male-Age 35 policy.
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