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Abstract

Expected utility theory holds that the demand for insurance is a demand for certainty, because
under the conventiona specification of the theory, it gopears asif buyers of insurance prefer certain
losses to actuaridly equivaent uncertain ones. Empirical studies, however, show that individuds actudly
prefer uncertain losses to actuarialy equivaent certain ones. This paper atempts to reconcile expected
utility theory with this empirica evidence by suggesting that insurance is demanded to obtain an income
payoff in the Abad@state. This specification is mathematicdly equivaent to the conventiond
specification and consstent with this and other empiricd evidence, but it implies that the demand for

insurance has nothing to do with demand for certainty.



1. Introduction

The theory of the demand for insurance has been based on expected utility theory and an
assumed preference for certain losses over uncertain ones of the same expected magnitude (e.g.,
Friedman and Savage, 1948; Arrow, 1963). The following is representative of this interpretation of
expected utility theory:

AThe purpose of any insurance palicy isto convert an uncertain, but potentialy large,

lossinto acertain, smal loss. Such a conversion benefits the consumer if greater losses

cause progressively larger dedlinesin utility (thet is, if thereis diminishing margind utility

of wedlth).@ (Newhouse, 1978, p. 19).

At amore generd leve but Hill part of the demand-for-insurance- as-demand-for-certainty theory, other
studies have postulated that the demand for insurance is by Arisk averse@consumers who use insurance
to Aavoid, @Adiminate, @Ahedge against, @Akill, @Amanage, @Ashed, @Aprotect against, @or Abear @
therisk of loss (e.g., Mossin, 1968; Schlesinger and Doherty, 1985; Mayers and Smith, 1983; Cook
and Graham, 1977, Arrow, 1963; Feldstein, 1973; Feldstein and Friedman, 1977; Feldman and

Dowd, 1991; Manning and Marquis, 1996).

This theory, however, sandsin stark contrast to a substantia body of empirica evidence
suggesting that certainty is not valued when losses are at stake (Kahneman and Tversky, 1979; Tversky
and Kahneman, 1981, 1986, 1990). Indeed, these studies find that uncertain losses are generdly
preferred to certain ones of the same expected magnitude, implying risk-seeking behavior when losses

are concerned. That is, when risk of lossis present, people are observed to embrace, capitalize on,

benefit from, or exploit thisrisk of loss, because according to these empirica results, it is preferred to a



certain loss of the same expected Sze. Thus, the conventiona explanation for the demand for
insurance--a preference for certainty or adesire to avoid the risk of losses--fliesin the face of empirica
evidence.

This paper reeva uates conventiond expected utility theory and its ussfulnessin explaining the
demand for insurance and, specificdly, hedth insurance. It suggests that the demand for insurance has
been fundamentaly misinterpreted as a demand for certainty, but in redity the demand for insurance
derives from a demand for an uncertain payoff of income (or wedth) in a pre-specified state.
Although the motivation for the purchase of insurance differs from the motivation implied by
conventiona theory, the utility gain is exactly the same.

It should be noted that an aternative theory--contingent claims/state dependent utility theory--
has aso been used to explain the demand for health insurance (e.g., Zweiful and Breyer, 1997; Nyman,
1999a; Mas-Coaldl, Whinston, Green, 1995). According to that theory, becoming ill fundamentally
changes preferences. Thus, an insured consumer is adle to transfer income into the ill state where the
margind utility of income is greater. Under this theory, the demand for insurance is derived from the
demand for a payoff in theill sate, rather than the demand for certainty or risk avoidance. Contingent
clamg/state dependent utility theory, however, requires that separate utility functions be specified for
each date in the modd (e.g., one for the healthy state and one for theill state). In the present theory,
the same sngle-argument utility function describes both hedlthy and ill states. It is only the perspective
from which theincome gain is viewed that changes with hedth satus.

The remainder of this paper is organized into four sections. In the next section, conventiona

expected utility theory in its smplest form is described and compared with prospect theory--the theory



derived from empirica studies that show that uncertain losses are generally preferred to certain ones. In
the third section, an dternative specification of expected utility theory is described, one that emphasizes

the role of the insurance payoff. A discussion section follows, and then the conclusions.

2. Conventional Expected Utility Theory and Prospect Theory

2.1 Conventional expected utility theory. Under the smplest form, conventiona expected
utility theory assumesthat a consumer=s utility, U, isafunction of digpossbleincome, Y. Assuming a
hedlth insurance context, there is a probability, p, that the consumer will becomeill and spend L on
medica care. Alternatively, the consumer could purchase full insurance coverage for the actuaridly fair
premium of P = pL, for which the consumer would receive a payoff trander, |, if ill. For amplicity,
assumethat | = L. Thus expected utility without insuranceis:

EU, = (1-pU(Y) + pu(Y-L). )
With insurance, expected utility is.

EU; = (1-p)U(Y-P) + pU(Y-L+I-P)

= U(Y-P). 2

If margind utility of incomeis diminishing, the consumer is better off paying P for insurance and avoiding
therisk of loss, L. Thus, the expected- utility-maximizing consumer would purchase insurance coverage
for these expendituresif EU; > EU,, , or if

U(Y-P) > (1-p)U(Y) + pU(Y-L). 3

Thisfamiliar result isillustrated in Figure 1. A consumer=s von Neumann-Morgenstern (1947)



utility function is presented as U(Y), and drawn so that U=>0 and U@x0. Y, represents the income
endowment. The consumer can either not purchase insurance and face an expected loss of pL, or
purchase insurance by paying the actuaridly fair premium, P=pL. Becausethe fair premiumiscertain,
the consumer=s certain loss of utility with insurance, Uy - Uy, is smdler than the expected loss of utility
without insurance, Uy - U,.

Because of the way that the theory is specified mathematicdly, it appears asif the choiceis
between certainty and uncertainty of actuaridly equivaent losses. The choice to purchase insurance is
asociated with certainty and ahigher level of expected utility, therefore, it gppears asif insuranceis
demanded because of the certainty it provides.

2.2. Prospect theory. The theory that consumers prefer certain lossesto actuaridly equivaent
uncertain ones, however, is diametricaly opposed to the empiricd findings of studies that show that
individuas tend to prefer certainty only when gains are at stake (Kahnemann and Tversky, 1979,
Tversky and Kahnemann, 1981, 1986, 1990). When losses are at stake, however, individuals prefer
uncertainty. That is, when given a choice between a certain loss and an uncertain loss of the same
expected magnitude, individuas tend to prefer the uncertain loss.

These empirica observations have been incorporated into a theory of choice called prospect
theory (Kahnemann and Tversky, 1982; Tversky and Kahnemann, 1981, 1986, 1990), which argues
that from a given reference point, the vaue that individuass redlize from gainsin income increases with

the 9ze of the gain, but a adiminishing rate. Likewise, the value that individuds lose from losses of



income increases with the size of the loss, but dso a adiminishing rate’  Figure 2 shows this
relationship.

Insurance is conventionaly modeled under expected utility theory as a choice between alarge
uncertain loss, L, and asmdl actuaridly-equivaent certain loss, P. According to prospect theory,
however, the expected vaue of alarge uncertain loss, V, in Figure 2, is greater than the vaue of an
actuaridly-equivdent smdler certain loss, V3. Thus, insurance would not be purchased under this
theory. Prospect theory and the empirica data supporting it imply that if people purchase insurance, it is

not because of the certainty that it provides.

3. Expected Utility Theory From a Gain Per spective

The vaue of insurance could dternatively be represented by the one aspect of insurance that

represents again: the payoff wheniill. Under this frame, the choice to purchase insurance is made a the

11t should be noted that prospect theory isricher than is described here. For example, prospect
theory holds that the loss Side of the function is stegper than the gain side, implying that when comparing
aloss and again of the same magnitude, the effect of the loss on vaueis greater. Progpect theory aso
holds that probabilities of events tend to be overweighted if they are small. For the purposes of this
paper, however, the focusis on the empirica result that individuals prefer an uncertain lossto acertain
loss because it is the starkest, most relevant challenge to conventional expected utility theory of the
demand for insurance.



point when the consumer is deciding whether to spend the last P dollars of income endowment on an
insurance premium or on consumption goods. Thus, inequdity (3) can be trandformed into this
specification by first subtracting (1-p)(Y -P) from both sides,
PU(Y-P) > (1-p)[U(Y) - U(Y-P)] + pU(Y-L), (4)
then subtracting pU(Y-L-P),
PLU(Y-P) - U(Y-L-P)] > (1-p)[U(Y) - U(Y-P)] + p[U(Y-L) - U(Y-L-P)]  (5)
and then adding (1-p)[U(Y-P) - U(Y-P)] =0, so that:
(I-p[U(Y-P) - U(Y-P)] + p[U(Y-P) - U(Y-L-P)] >
(I-PU(Y) - U(Y-P)] + p[U(Y-L) - U(Y-L-P)] (6)
The right hand side of inequdity (6) represents the expected utility gain without insurance.
Under this specification, it is expressed as a gain from being able to spend P dallars in ether the hedlthy
date or theill gate. Theright hand side can be amplified by writing Y =Y, (Y-P) = Y4, (Y-L) = Y5,
and (Y-L-P) = Y3, S0 that the expected changein utility from being uninsured is.
E?U, = (1-p)[U(Yo) - U(Y1)] + p[U(Y2) - U(Y3)] . (7)
Y isthe basdine utility leve if the consumer remains hedthy, and Y3 isthe basdine utility levd if the
consumer becomesill and has spent L = (Y - Y3) on medicd care. Thus, the consumer obtainsagan
in utility from spending his last P dollars on other consumption instead of on the insurance premium. If
ill, this additiond P dallars of digoosable incomeisavailable a Y3, increasing theincome leve from Y3
to Y, with aprobability of p, so the expected utility gainisp[U(Y>) - U(Y3)] a Y3. If hedthy, the P
dollars of disposable incomeis available a Y, increasing income from Y, to Y, with a probability of (1-

p), SO the expected utility gain is (1-p)[U(Yo) - U(Y4)] at Yi.



The left hand sde of inequdlity (6) representsthe gain in utility if the consumer spendsthe
margind P dadllars of hisincome endowment on an insurance premium and becomes insured. Using the
same amplification, the expected gain in utility can be written:

E?Ui = (1-p)[U(Y1) - U(Y1)] +p[U(Y2) -U(Ys)] (8)

= pLU(Yy) -U(Ys)], 9)
where Y, istheinitid level of income, and if ill, the consumer would have spent L on care reducing his
income levd to Ys. If ill, the payoff, |, increases income from Y3 to Y, with aprobability of p, so the
expected utility gainif ill isp[U(Y1) -U(Y3)] evaluated at Y.

Like prospect theory, these gains are determined from specific reference points, and the
reference points vary. With insurance and if ill, the gain of digposable income | is from the reference
point of just having spent L inincome on medicd care or Y3, With insurance and if hedthy, thereisno
gan in income and no changein utility because the consumer remains a the reference point, Y;. Thus,
the expected gain with insurance is equd to p[U(Y1) - U(Y3)], evaluated a Y5 or equivdently an
expected gain of from Us to U, in Figure 3.

Without insurance and if hedlthy, the consumer would gain P dollars of income from the
reference point of Y; with a probability of (1-p), for which the expected gain in utility is (1-p)[U(Yo) -
U(Y,)] evduated from Y3, or an expected gain of U, to U, in Figure 3. Without insurance and if ill, the
consumer would gain P dallars of income from the reference of having spent L onmedicd care with a
probability of p, for which the expected gain in utility isp[U(Y ) - U(Y3)] evaluated at Y3, or an
expected gain from Us to Us in Figure 3.

Insurance would be purchased by the expected utility-maximizing consumer if E? U; >E? Uy, or



pLU(YL) -U(Ys)] > (1-p)[U(Yo) - U(Y1)] + p[U(Y2) - U(Y3)], (10)
or in utility termsif

Us-Ug> (Up- Uy + (Us - Ug),
inFgure3. A Arisk averse@utility function would assure that the gain in utility with insurance exceeds
the gain without insurance.

Equations (7), (9) and (10) are smply an dternative specification of the standard expected
utility equations (1), (2) and (3). Thedifferenceisthat in equations (7), (9) and (10), theloss, L, has
been suppressed. The @oss@indirectly appears in the new equations by changing the reference paints,
but it is not directly included in the equations as reducing utility. Removing the loss from the equations
converts the andysis from a choice between levels of utility to a choice between gainsin utility.

These mathematical expressons mask a straightforward intuition. When the insurance choice is
expressed as an expected gain in utility, the choice to purchase insurance becomes like the choice in any
standard economic transaction: a commodity is purchased because the utility gained from a commodity
exceedsits codt in terms the utility forgone from the other goods and services that could have been
purchased. In this case, the commodity purchased is additiona income in a pre-specified state (e.g.,
whenill), and the utility gain is an expected utility. Other than thet, it isanormd quid pro quo
transaction. When consumers purchase any commodity, they give up income that could have been used
to purchase other goods and services. In this case, these other goods and services are sometimes given
up in one gate (illness), and sometimes in another (hedth). But again, thisislike any other purchase

made where there is uncertainty about the consumer=s future (health) sate. The choice to purchase



insurance requires that these other goods and services be given up in order to purchase an insurance
policy that has an expected utility gain associated with it. The essence of equations (7), (9) and (10) is
that insurance is purchased because the expected utility gain from the payoff exceeds the expected utility
loss of the premium dollars that could have been spent on other consumption.

If consumers buy insurance in order to receive an uncertain gain in income, then insurance does
not present a choice between certainty and uncertainty because there is the uncertainty both with and
without insurance, as equations (7) and (9) make clear. It is, however, the matching exogenous
uncertainty of the reference point that makes insurance vauable. In other words, it is not the certainty
or the avoidance of risk that causes the purchase of health insurance for these types of purchases, rather
it isthe fact that the uncertain payoff is timed to coincide with the uncertain illness and the change in the

reference point that makes insurance worth purchasing.

4. Discussion

The gain specification of the insurance problem is congstent with the empirica evidence
underlying prospect theory. Figure 4 shows the 4-quadrant prospect theory diagram, with the portion
of the vaue function that liesin quadrant | indicating gains from insurance at two different reference
points. Again, assume a hedlth insurance context. With insurance, the expected gain in income from the
insurance payoff if ill ispl or an expected vaue gain of V,. Without insurance, the expected gainin

incomeif ill is pP or expected vdue gain of V;. If hedthy, the gain without insurance is evaluated on a



different value function,? reflecting the different reference point of the consumer who does not become
ill. If hedthy, the expected gain of income of (1-p)P results in a corresponding expected vaue gain of
V,. S0, the expected gain in vaue with insurance, Vo, is greater than the sum of the expected gainsin
vaue without insurance, (V1 + V>), and insurance would be purchased.

Perhaps, more importantly, it is condstent with the findings of one of the only empirica sudies
to evduate why insurance is purchased. Connor (1996) presented his subjects with the following five
choice scenarios:

1. A: Youwill lose $40 on your next trip.
B: You have a2% chance of losing $2,000 on your next trip.

2. A: Youwill lose $40 on your next trip. In addition, you will have a 2% chance
of losing $2,000 on your next trip AND getting an unexpected $2,000 gift the
same day from adigtant relative.

B: You have a 2% chance of losing $2,000 on your next trip.

3. A: Youwill lose $40 on your next trip. In addition, you will have a 2% chance
of losing $2,000 on your next trip AND recovering $2,000 the same day by
searching.

B: You have a 2% chance of losing $2,000 on your next trip.

4, A: You have a 2% chance of losing $2,000 on your next trip. 'Y ou buy
$2,000 in travel checks for $2,000 plus a $40 fee which will let you
recover the $2,000 loss the same day if it occurs.
B: You have a 2% chance of losing $2,000 on your next trip. Y ou do not buy
travel checks.

5. A: You have a2% of losing $2,000 on your next trip. Y ou buy travel

?In prospect theory, Avaue@is a different concept than Autility, @because it represents the
uncertain outcome that has been multiplied by a decison weight, which is amonotonic function of the
probability, but not the probahility itsaf (Tversky and Kahneman, 1981).

10



insurance for $40 with will reimburse you for this $2,000 loss the same day if it

OCCuUrs.

!3: Y ou have a 2% chance of losing $2,000 on your next trip. Y ou do not buy travel

insurance.
When confronted with the standard gamble (choice between A and B in scenario 1), his subjects were
amogt equdly divided between dternatives A and B, but when the same choice was placed in an
insurance context (scenario 5), the purchase of insurance A was preferred with statistical significance,
The results from the three intermediate choices are, perhaps, most reveding. For scenarios 2 and 3,
there was no sgnificant trend in preference (although they tended to prefer uncertain dternative B
consistent with progpect theory), but for choice 4, the Acertain@choice A was preferred significantly.
These results suggest that it is only when the $40 payment represents a payment for an expected payoff
and when the uncertain loss is uncoupled from this payoff (that is, choices 4 and 5), that the
Acertain@choice A becomes preferred. But at that point, the Acertain@choice A becomes uncertain,
because the payoff gain only occurs some (2 percent) of thetime.

These resultsimply that the context in which insurance is purchased is not the sandard gamble
context implied by the conventiona specification of expected utility theory of the demand for insurance.
Instead, the theory of the demand for insurance requires that the specification of expected utility theory
be consstent with the insurance context, and this in turn requires that the loss be implied--that is, be part
of the environment of the insurance contract and not included as part of the insurance contract itsdif.
With this specification, the correct interpretation becomes gpparent: insurance is demanded because the

uncertain payoff istimed to coincide with the occurrence of the bad state, not because of the certainty it

provides.
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Thisinterpretation explains anumber of seeming incongstenciesin the theory of the demand for
insurance.  Firgt, as mentioned above, it is consstent with norma quid pro quo purchases. The
demand for insurance under a theory where consumers pay a premium for an uncertain payoff in the bad
date of the world is moretypica of purchasesin amarket economy than the demand for insurance
under atheory where consumers pay a premium for Acertainty@in return. That is, in conventiond
expected utility theory, the payoff isvirtudly irrdevant: it is subsumed in equation (2) as a cancding of a
loss. The choiceismodded asif the loss were a provision of the insurance contract itsdf. Indeed, if it
were intended that the 1oss should be represented as part of the insurance contract, the consumer=s
choice would be specified exactly asin equation (2). Under again specification of expected utility
theory, the loss remains exogenous to the insurance contract. The consumer purchases a contract for a
payoff of income in the event thet the loss occurs. The loss triggers the execution of the contract, but it
is not part of the contract itsdlf.

Second, it is congstent with recent work by Rabin (2000) and Rabin and Thaer (2001) that
questions the connection between risk preferences and the shape of the consumer=s utility function over
defined wedth or income levels. That is, the sole source of preferences regarding risk in economic
theory isthe concavity (or convexity) of the consumer=s utility function. Rabin (2000), however, points
out that the concavity of the consumer=s utility function implies intuitively impossible preferences
regarding risk. Thus, there is an inkling among economic theorigts that risk preferences might derive
from something other than the shape of the consumer=s utility function. If risk preferences are separate,
then the shape of the consumer=s utility function may be used to explain the demand for insurance, but

a the same time the role of risk preferences on the decison to purchase insurance may be largdy

12



irrlevant.

Third, in its smplest form, conventiona expected utility theory assumesimplicitly that the income
eadticity of demand is zero, which seems especidly troubling in the context of hedth insurance. That is,
a person who receives a payoff of income in the event of illness is assumed to purchase the same
amount of health care as a person who does not receive this additiond income. This awkward and
empirically unsupportable (e.g., Feenberg and Skinner, 1994; Manning and Marquis, 1996) assumption
isrequired in conventiona expected utility theory in order to describe the demand for insurance asa
demand for certainty. A payoff that generates additiond loss (i.e., more hedlth care spending than
without insurance) would be consgtent only with the new specification and interpretation.

Fourth, the gain perspective soecification is condstent with diminishing margind utility of income,
as opposed to increasing margind utility. Perhaps, one of the most difficult aspects of prospect theory
for economidsisthe implication that the margind utility of income isincreasing & an increasing rate for
losses--the loss Sde the vdue function in Figure 2. Although increesing margind utility has long been
recognized as alocal posshbility by economists (Friedman and Savage, 1948; Markowitz, 1952), it is
mainly regarded as exceptiona and incons stent with core economic behavior and beliefs, such as
downward doping demand curves and the intuition that the rich derive less utility from an additional
dollar of income than do the poor. In contrast, the present theory only requires that insurance be
viewed from a gain, rather than loss, perspective. Although this different perspective is contrary to the
training of economigts (training that is based largely on normative assertions of why people should vdue
insurance), it does not violate any of the fundamenta theoretical concepts.

Fifth, because the gain specification is equivaent to the conventiona specification

13



mathemétically, the gain specification preserves not only the ordinality of the insurance choice, but dso

itscardindity. That is, the gainin utility from insurance under expected utility theory from agan

perspective is exactly the same as the gain under conventional expected utility theory. For example,

Table 1 shows the computations of the utility gain from insurance for two commonly used utility

functions U=InY and U =Y*2,

Subgtituting in values for a pre-premium income leve of $90,000

(corresponding to Y, in Figure 3) or an endowment of $100,000 (corresponding to Y, in Figure 1), a

loss of $50,000 with a probability of 0.2, and afair premium of $10,000, the gains under either

conventiona expected utility or expected utility from a gain perspective are the same. Thisimpliesthat

the measures used to determine the gain in

U=InY: U=InY: U=InY: | U=Y"% U=Y" U=Y"

With Without Ganin | With Without Ganin

insurance insurance utility insurance insurance utility
Converr U($90K) = | (1-p) 11.4076 | U($90K) = | (1-p) 300 -
tiona 11.4076 U($100K) + | - 300 U($100K) + | 297.4 =
Expected pU($50K) = | 11.3723 pU($50K) = | 2.6
Utility 11.3743 = 2974
Theory 0.0333
Expected P[U($90K)- | p[U($50K)- | 0.1622 - | p[U($90K)- | p[U($50K)- | 20-
Utility US40K)] = | U($40K)] 0.1289 | UB40OK)] = | U($40K)] 17.4=
Theory from | 0.1622 +(1-p)* = 20 +(1-p)* 2.6
aGan [U($100K) | 0.0333 [U($100K)
Perspective -U($90K) = -U($90K) =

0.1289 17.4
Tablel

utility under the conventiona expected utility approach-to the extent that they accurately measure

14




conventiona expected utility for insurance coverage of medicd care that would otherwise have been
purchased--may be used to measure the gain in utility under expected utility from again perspective.
Sixth, contingent clams/state dependent expected utility theory hypothesizes that the
consumer=s utility function depends on the different states of the world (Viscus and Evans, 1990;
Zweifd and Breyer, 1997; Nyman, 1999a). Because the margina utility of income is greater in some
states than in others, insurance is purchased in order to transfer income into those states where the
margind utility of incomeis greater. Although, the new theory is Smilar to Sate dependent utility theory,
it issmpler than state dependent utility theory because it does not require the specification of anew
utility function for the each state. For example, pecifying separate utility functionsfor ill and hedthy
consumersisdifficult at best, and because such functions are not readily available, state dependent utility
theory gpplied to hedlth insurance has limited predictive or evauative capability. In the new theory, it is
necessay to specify only asingle utility function and smply evauate it at different levels of income.
While consgtent with the spirit of state dependent utility theory, expected utility theory fromagan
perspective represents a smpler, more manageable theory, that is still consstent with the findings from

prospect theory and Connor=s (1996) study.

5. Conclusons

Conventiond expected utility theory has traditionally been specified from aloss perspective.
Because of this specification, generations of economics students have been taught that consumers

demand insurance because they prefer the certainty of paying the fair premium to the uncertainty of the

15



lossitsdf. [If the findings from the prospect theory literature are to be believed, however, nothing could
be further from the truth. Repegted experiments from that literature have documented that individuas
tend to prefer uncertain losses to actuaridly equivaent certain losses. Therefore, if consumers buy
insurance, it must be for reasons other than that they prefer certain losses.
The specification and interpretation described in this paper suggest that a consumer=s demand
for insurance has nothing to do with a preference for certainty. Instead, the demand for insurance
derives from the demand for an income payoff that occurs only in a pre-specified Sate, which is
purchased with income that could have been spert in ether of the two uncertain Sates of the world.
When these changes are made, uncertainty occurs both with and without insurance.
The key difference between these two interpretations lies in whether people integrate the loss
into the insurance choice, or regard it as a separate characterigtic, part of the environment. The intuition
can be seen by describing in words the insurance choice exactly asit is represented in the conventiond
expected utility model as specified in equations (1) and (2) above. Thus, atrandation of the
conventional expected utility model into words would be a choice between:
No contract and a 2% risk of losing $2,000 [uncertainty, equation 1]
A contract costing $40 that has ::1/ .2% risk of amultaneoudy losing and
gaining $2,000, [certainty, equation (2)],

Under the gain perspective modd, the choice according to equations (7) and (9) is between:
No contract and an additiona $40 to spend on other goods and
services, whether hedthy or ill [uncertainty, equation (7)]
A contract cogting $40 where if \;bu wereill, you would gain $2,000

[uncertainty, equation (9)].

16



both options being placed in the pointedly exogenous context of having a 2% chance of becoming ill and
losing $2,000.

Thismay appear to be asubtle distinction, but it is at the crux of understanding why consumers
purchase insurance. It shows how the conventiona specification of the expected utility modd converts
insurance from aquid pro quo contract, which it isin redlity, into what appears to be a choice between
certain and uncertain losses of the same expected magnitude. This specification, however, 0
fundamentaly dters the choices that these aternatives no longer reflect the way that consumers view
insurance, leading analysts to make the wrong behaviora inferences about what motivates consumersto
purchase insurance.

That is, there is nothing mathematicaly wrong with expressing the decison to purchase
insurance as a choice between utility levels [that is, equations (1), (2) and (3)]. Such an andyss
produces exactly the same empirica caculation of the net benefit as the analysis expressed as utility
gains from different reference points [equations (7), (9) and (10)]. The problem with using the utility-
level andysis, however, isthat it gppears asif consumers demand insurance for the certainty it provides.

If it were recognized that the loss is exogenous to the insurance contract and is only included to show
how the reference point changes when ill, then the true quid pro quo nature of the transaction would be
clear. Asitis, the conventiona specification hasled analysts erroneoudy to conclude--despite
considerable empirical evidence to the contrary--that the demand for insurance is a demand for a
certainty.

This miss-specification hes been far from benign. Asdluded to above, in the case of hedlth
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insurance, the demand-for-certainty interpretation of expected utility theory has midead andydtsinto
specifying the insurance mode so that a person could receive, say, a $30,000 income payoff in the
event of illness, and not have this $30,000 income payment influence the level of expenditures used in
treating the disease (e.g., Newhouse, 1978). That is, the expenditures (representing the Aloss@ were
conventionaly specified as being exogenous, in order for the payoff to result in certainty. For many
hedlth economidts, the implication of this specification was that the increase in hedlth care consumption
that was systematicaly observed in the insured could only be due (by process of imination) to aprice
effect, but a price effect would reduce welfare (Pauly, 1968). It was not recognized that the price
reduction in hedth insurance was the mechanism by which an income payoff occurs and that a portion of
the additiona consumption by the insured was due to this income payoff (Nyman, 1999a, 1999b,
1999c, 2001; Nyman and Maude-Griffin, 2001). Thus, this specification has indirectly lead to a
fundamentd misunderstanding of the welfare consequences of health insurance and to the promotion of
policies designed to solve problemsthat largdly did not exist.

The paper has occasiondly used a hedlth insurance context in order to ground the theoretical
discussion in an identifiable market. It is clear, however, that the theory applies generdly to property,

life, casudty, and other forms of insurance aswel. That is, dl insurance represents a premium payment

*0One difference between hedlth insurance and other formsis that with health insurance, thereis
no real loss of resources. When a consumer becomesiill, the consumer purchases medical care rather
than other goods and services. Thisimplies that the consumer regards the medica care as being more
vauable than the other goods and services that could be purchased. With other forms of insurance, the
loss of income or wedth usudly occurs with nothing in return. For example, with homeowner=s
insurance, if a house burns down it smply represents aloss of wedlth; there are no compensating gains
in goods or services. Whether this digtinction matters, however, is not clear.
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in exchange for an expected payoff that occurs in some uncertain but pre-specified state of the world.
Thus, the decison to purchase any insurance can be modeled from a gain perspective.

Under again specification and interpretation, expected utility theory of the demand for insurance
has nothing to do with the demand for certainty or for risk avoidance. This claim seems controversd in
part because the supply sde theory of insurance is about nothing other than reducing the uncertainty of
payoffs (the variance) through applying the law of large numbers. 1t should be recognized thet the
demand sde is much smpler and devolves into a straightforward market transaction: paying a premium
for a payoff that occurs only in a pre-specified state.

It isaso controversd because of the durability of loss perspective in insurance theory. Danid
Bernoulli (1738) first postulated the concept of utility and diminishing margind utility of income, and
used an insurance example from aloss perspective to illugtrate the principle that individuds prefer
certainty to uncertainty. Although there was no empiricad work to indicate that consumers actudly view
insurance from aloss perspective, or that consumers prefer certain losses to uncertain ones, this work
established the demand-for-insurance- as-demand-for-certainty paradigm. The present paper is
controversial because it presents the case that this 263-year-old paradigm iswrong. For insurance
theory to be congstent with empirica evidence that people prefer uncertain losses, it is Smply necessary
to change the perspective of the insurance decison. A change of expected utility theory from alossto a

gain perspective may be al that is necessary to explain why people buy insurance.
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