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Eaght alternative methods of ehaiting preferences between money and a con-
sumption good are 1dentified two of these are standard willingness-to-accept and
willimgness-to-pay measures These methods differ wath respect to the reference
pownt used and the dimension 1n which responses are expressed The loss aversion
hypothesis of Tversky and Kahneman's theory of reference-dependent preferences
predicts systematic differences between the preferences elicited by these methods
These predictions are tested by eheiting individuals’ preferences for two private
consumption goods, the experimental design 18 mcentive-compatible and con-
trols for income and substitution effects The theory’s predictions are broadly
confirmed

In conventional consumer theory each individual’s choices
are determuned by a preference ordering over consumption bun-
dles, this ordering 18 independent of the individual’s endowment
However, a number of recent papers have suggested that prefer-
ences may be conditioned on current endowments, and that indi-
viduals are typically “loss averse” for example, a person may
prefer bundle x to bundle y 1f she 15 endowed with x, but prefer
¥ to x if endowed with y The most fully worked-out general the-
ory of this kind 1s probably Tversky and Kahneman’s [1991] the-
ory of reference-dependent preferences Tversky and Kahneman
present their theory as an explanation of a body of preexisting
evidence In this paper we report a systematic experimental test
of some of the imphcations of reference-dependent theory

One mteresting feature of reference-dependent theory 1s that
1t offers a possible explanation of the frequently observed diver-
gence between willingness-to-accept (WTA) and willingness-to-
pay (WTP) valuations We show that the theory has impheations
for a range of valuation measures, of which WI'P and WTA are

*This paper was written as part of a project, “Identifyaing and Correcting for
Biases i the Contingent Valuation Method,” supported by the Econormuc and So-
aal Research Councl of Great Britain, through 1ts Transport and the Environ-
ment Programme (award No W 119 25 1014) We are also grateful to Jan
Anderson for help with runming the experiment, and to the chocolatiers Dhgby's
of Holt for sponsorship
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just two We test these mmplications by eheiting individuals’ val-
uations of private goods i an mcentive-compatible experimental
setting An mmportant aspect of our design 1s that 1t controls for
all income and substitution effects that are compatible with con-
ventional theory thus, we look for certain patterns of behavior
that are predicted by reference-dependent theory but which con-
travene conventional theory As a consequence of this feature of
our design, our tests control for the income and substitution ef-
fects that Hanemann [1991] has suggested may explain some of
the divergences between WTA and W7'P that have been observed
n contingent valuation studies

I THEORY

T A Four Valuation Measures

Consider an individual who consumes two goods One of the
goods 18 to be interpreted as a particular consumption good while
the other 1s a composite commodity, quantities of which are mea-
sured 1 money units We wish to measure the value to the mndi-
vidual, m umnits of one of these goods ;, of a change in her
consumption of the other good 1 from x! to 27 or vice versa, given
some 1mtial endowment, x/, of good ;

We shall consider four alternative measures These are de-
fined as follows for any x/, x/, x] such that x] < x

(1) Willingness to Pay Let the individual be endowed with
the quantities x;, x; WTP (x;, x, x) 18 the maximum amount of
good 7 that she would be willing to give up 1n return for an in-
crease 1n her consumption of good ¢ from x’ to x”

(2) Willingness to Accept Let the individual be endowed with
the quantities x;, x; WTA (x/, x/, x/) 1s the mmmimum amount of
good 7 that she would be willing to accept in return for a decrease
m her consumption of good : from «x” to x/

(3) Equavalent Loss (EL) Let the individual be endowed with
the quantities x, x; EL (x], x!, x/) 18 the maximum amount of
good 7 that she would be willing to give up 1n place of a reduction
m her consumption of good 1 from x7 to x/

(4) Equwalent Gain (EG) Let the individual be endowed
with the quantities x/, x, EG,(x;, x/, x)) 15 the minimum amount
of good ; that she would be willing to accept 1in place of an 1ncrease
1n her consumption of good : from x; to x”

v Copywright-©-2001-All Righis-Reserved

L - T



REFERENCE-DEPENDENT PREFERENCES 481

These defimitions de not depend on any theory of preference
the four measures are to be interpreted as independently observ-
able empirical magmitudes We shall now consider some of the
immplications of conventional consumer theory and of reference-
dependent theory for these measures

I'B Hicksian Theory

We shall use the term “Hicksian theory” to refer to the con-
ventional neoclassical theory of consumer choice, as refined by
Hicks [1943, 1956] In thus theory the individual has preferences
over all nonnegative bundles of consumption goods these prefer-
ences have the properties of transitivily, continuity, increasing-
ness, and convexity, and can be represented by a utility function
In our two-good case this utility function may be written as!
ulx, x,)

For an individual with Hicksian preferences, the four valua-
tion measures considered 1n subsection I A can be defined implic-
itly by the following equations

(1) wlx!,x, — WTP,[x,x,x)]) = ulx,x)
(2) ulx,x, + WTA [x,x,x]) = wlx],x)
3) ulx!,x, — EL [x,x],x)]) = ulx/,x))
(4) ulx,x, + EG [x,x/,x)) = w(x!,x)

This Hicksian case 1s 1llustrated in Figure I I' and 1 are indiffer-
ence curves corresponding to the utiity levels u(x/, x/) and
ulx/, x) Notice that Hicksian theory imphes EL, = WT'P, and
EG, = WTA, Take the case of WI'P, and EL, Conceptually, these
measures differ with respect to the individual’s 1mitial endow-
ment WITP 1sbased on the endowment (x], x]) white EL  1s based
on (x, x/) But this difference has no sigmficance within the
Hicksian framework, 1n which preferences over consumption
bundles are independent of 1n1tial endowments

However, Hicksian theory does not imply equahty between
WTA, and WTP, If good 1 18 normal, 1t can be shown that

1 Throughout the paper we use the indices : and 7 to refer to the two goods,
without specifying which of ; or 7 1s the composite commodity and which 1s the
specific good To simphfy the notation, however, we always wnte the utihty func-
tion so that its first argument 1s consumption of good ¢ and 1ts second 15 consump-
tion of good ; Sumilarly, consumption bundles are written as (x,, x)
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X
WTA , (x, xl’rxll) = EG,,(X,,X,",KI')
X — 7
“WTP" (xlaxf':xi‘) = ELM ()‘uxl’:xj )
e
X, X" x,
Fioure I
) WTP (x',x!,%) < WTA (x7,x,x')

It 1s natural to ask how large a divergence between these two
measures 15 compatible with Hicksian theory This question has
been mvestigated by Randall and Stoll [1980] and by Hanemann
[1991] Randall and Stoll show that the divergence between WTA
and WTP will be no more than a few percentage points, provided
that WTP 1s a small proportion of the individual’s total income
and that the “price flexibihity of income” {(that 1s, the elasticity of
the marginal valuation of good : with respect to x)) 15 “small ”
Hanemann shows that the price flexibihity of income 1s equal to
the income elasticaity of demand for good ¢ divided by the elasticity
of substitution between the two goods He uses this result to ar-
gue that “large empirical divergences between WTP and WTA”
might be expected when good z 1s a pubhe good for which private
consumption geods are imperfect substitutes [p 646]

In the absence of a direct measure of the price flexibility of
mncome, or of the elasticity of substitution, 1t 18 dafficult to decide
whether an observed divergence between WTA and WTP 18 too
large to be compatible with Hicksian theory Because of this prob-
Iem, there has been considerable controversy over the interpreta-
tion of empirical findings about the relative magnitudes of WTA
and WTP (see Mitchell and Carson [1989, pp 30-38] for a survey
of the 1ssues mvolved)
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I C Reference-Dependent Theory

Tversky and Kahneman [1991) propose reference-dependent
theory as an alternative to the Hicksian theory of preferences
The fundamental 1dea 1n reference-dependent theory 1s that mnd:-
viduals understand the options i1n decision problems as gamms or
losses relative to a reference point The reference pomnt 18 nor-
mally? the “current position” of the individual

Tversky and Kahneman present their model for the case of
two goods Preferences are defined over the set of all nonnegative
consumption bundles, bundles will be denoted by bold lowercase
letters, e g, x = (x, x) One such bundle, r, 18 the individual’s
reference pomnt The indivaidual has a preference relation over
bundles, conditional on the reference point, the relation “is at
least as preferred as, evaluated 1n relation to r” 15 written as =,
The reference-dependent relations of strict preference and indif-
ference are written as >_and ~, Tversky and Kahneman assume
that each >, 1s transitive, continuous, and increasing (but not
necessarily convex), it can be represented by a reference-
dependent utility function® z_( , )

Given this theory, our four measures can be defined imphe-
itly by the equations

(6) u(x!,x, — WIP [x,x/,x]) = u,(x,x))
) u,(x,x, + WITA [x,x,x]) = u,(x),x)
8) u,(x,x, — EL [x,x],x]) = u,(x,x)

&) u,(x,x, + EG[x,x!,x]) = u(x],x),

where y = (x/, %)) and z = (x/, /) Notice that in reference-

dependent theory, WI'P, and WTA  are defined in relation to dif-
ferent utility functions Thus, the methods used by Randal! and
Stoll and by Hanemann to mvestigate divergences between WTA
and WTP do not apply when preferences are reference-dependent
Notice also that the theory does not imply equality between WT'P,
and EL , or between WITA, and EG,

gt

2 Tversky and Kahneman [1991, pp 1046—47] allow certain exceptions to
this rule, but these are not relevant to tgus paper

3 Ths function may not be everywhere differentiable Tversky and Kahne-
man allow indifference curves to be kanked at reference levels (1 e, where x, = r,
orx,=r,)
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The distinctive predictions of reference-dependent theory re-
sult from the assumptions that are made about how the prefer-
ence ranking of a given pair of bundles may change as the
reference pomt changes It 18 converient to use the following
defimtion Consider preferences over any two bundles x and y
viewed from any two reference points v and s. We shall say that s
favors x 1f, as the reference point shifts from r to s, the reference-
dependent ranking of x and y either temains the same or changes
n favor of x. Formally, s favors x in relation to y and r 1ff (1) x ~,
y unphes that x >_ y and (1) x >, y imphes that x >_ y. Now
consider preferences over any two bundles x, y, such that x, >y,
and y, > x,, and any reference points r, s such that r, = s, After
some minor revisions,* Tversky and Kahneman's assumptions
can be summanzed as follows

(1) Loss Aversion If y, = r. < s, < x, then s favors x in rela-
tion to y and r.

(2) Dimimishing Sensitiity in Gawns If r, < s, = y, then s
favors x in relation to y and r.

(3) Diminishing Sensitivity in Losses If x, < r < s, then s
favors y 1n relation to x and r

Tversky and Kahneman [1991, p 1049] introduce the diminish-
g sensihivity assumptions to “extend the implications of loss
aversion to reference states that do not coincide with [x and y]
on either dimension ” In the context of our four valuation mea-
sures, this extension 1s not needed, and so we may focus on the
assumption of loss aversion

The loss aversion assumption 15 1llustrated in Figure II Here
¥y, =r, <s =x I and { are indifference curves based on the
reference points r and s. When the reference pont 1s r, x and y
are mdifferent, but when the reference point 1s s, x 15 preferred
to y. Tversky and Kahneman {1991, p 1047] see this assumption

4 Tversky and Kahneman's [1991] formal statement of the loss aversion con-
dition 15 1f y, = r, < 5, = x, then x ~_ y imphes that x >, y We have made two
revisions to this eondition (1) we have weakened the orginal condition to 'x ~_y
imphes that x =, y' so as to altow Hicksian theory as a limiting case, and (2) we
have added the implication that 'x >_y mophes x >, ', which we beleve to be
wholly in the spint of Tversky and Kahneman’s analysis Where appropriate, we
have made corresponding revisions to Tversky and Kahneman’s conditions of di-
mimshing sensitivity
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Consumphion
ot good )

Consumption of good |

Fieure I1

as representing the psychological mtwtion that, for each good,
“losses loom larger than corresponding gains ” When the ref-
erence point 18 r, y 15 perceived as offering the reference level of
good z, while x offers a gain of x, — y, on the :-dimension When
the reference point 18 s, x 18 perceived as offering the reference
level of good 1, while ¥ imposes a loss of x, —y, on the 1-dimension

Because losses have more psychological impact than forgone
gains, X's superiority over y on the :-dimension has more weight
1n the determination of preferences when the reference point 1s s
than when 1t 18 1.

Loss aversion has imphcations for the relative magnitudes of
the four valuation measures Here we will provide an intwitive
account of these mmpheations A more formal analysis will be
given 1n Section III, when we describe the prineiples of our ex-
permmental design Recall that each of the measures 18 a valua-
tion, in units of good ;, of a given change on the :-dimension
WT'P, measures the individual’s willingness to 1ncur losses on the
J-dimension to bring about a gairn on the :-dimension In contrast,
WTA measures the individual’s willingness to accept gatns on
the j-dimension 1n return for mcurring losses on the i-dimension
If losses loom larger than gains, then, in the absence of 1ncome
effects, we should expect WTA  to be greater than WI'P, EG,,
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which expresses an equivalence between gains on the two dimen-
sions, and EL , which expresses an equivalence between losses,
should be expected to take values intermediate between WTP,
and WTA

IT ExisTiNnG EVIDENCE

Proponents of theories of reference-dependent preferences
are able to point to supporting evidence from a wide range of labo-
ratory experiments and “real” economic deuisions For example,
evidence of endowment effects has been found in a double-
auction expenmental market for insurance [Myagkov and Plott
1995], mn a public goods expernment [Andreom1 1995], and 1n the
decisions of Harvard University employees 1in relation to health
plans [Samuelson and Zeckhauser 1988] Tt has been argued that
the discrepancy between the long-run returns on stocks and on
bonds may be explammed by loss aversion [Benartzi and Thaler
1995]

However, the most significant source of relevant evidence
concerns observed digparities between WTA and WT'P When con-
tingent valuation surveys ehicit both WT'P and WTA valuations of
the same good, 1t 15 quite common for the mean and median val-
ues of WIA to be several times lugher than the corresponding
WTP values (e g , Bishop and Heberlemn [1979], Rowe, d’Arge, and
Brookshire [1980], Jones-Lee, Hammerton, and Philips [1985],
and Viscusi, Magat, and Huber [1987]) Sigmificant WTA-WTP di-
vergences have also been found 1n many laboratory experiments
These experiments have typically used incentave-compatible de-
signs, 1n which subjects report WP and WTA for low-value pri-
vate goods (e g, Knetsch and Sinden [1984] and Kahneman,
Knetsch, and Thaler [1990])

Some commentators have interpreted this evidence as show-
ing that, contrary to the imphcations of Hicksian theory, indivad-
uals are subject to loss aversion [Kahneman, Knetsch, and Thaler
1990] Others have argued that large WTA-WTP davergences may
be the result of low elasticities of substitution between 1ncome
and the goods being valued [Hanemann 1991] Relatively few
tests for WI'A-WTP divergences have controlled for income and
substitution effects Shogren et al [1994] test for the mmpact of
substitution effects by eheiting WT'P and WTA valuations for two
kinds of good, “market” (represented by candy bars) and “non-
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market” (stringent screening of food for various pathogens) They
find that, after subjects have gained experence of the exper-
ment’s meentive mechamsm, there are sigmificant WTA-WTP di-
vergences for nonmarket goods, but not for the market good
Hypothesizing that the relevant elasticaities of substitution are
smaller for nonmarket than for market goods, Shogren et al 1n-
terpret their results as evidence that large WTA-WTP diver-
gences can be caused by substitution effects However, in the
absence of any direct measure of elasticities of substitution, this
interpretation can only be speculative Countervailing evidence
has come from experiments that have found sigmficant
WTA-WTP divergences after controlling for income and substitu-
tion effects [Knetsch and Sinden 1984, p 512, Knetsch 1989]

Reference-dependent theory offers one explanation of the ob-
served tendency for WTA to exceed WTP However, since the dis-
covery of WITA-WTP divergences predates the development of
reference-dependent theory, this evidence cannot be regarded as
a powerful test of that theory Our strategy 1s to derive a range
of new predictions from the theory and to test these

IIT ExPrERIMENTAL DESIGN Basic PrINCIPLES

Our experimental design 18 built around the following setup
As n Section I, consider an individual who consumes a specafic
good {good 1) and a composite commodity (good 2) Let x|, x] be
two levels of consumption of goed 1, such that x| < x] Similarly,
let x;, x5 be two levels of consumption of good 2, such that x, <
x; Consider four bundles a, b, ¢, d defined by a, = ¢, = x, b, =
d,=xl,a,=b, =, c, =d, = x, Now consider the following
ways of posing the question, “Is a preferred to d?”

(1) Is WTP, (x], x7, x3) less than x}, — x,? If preferences are
Hicksian, and if the answer to this question 1s yes, we may infer
that a > d. To see why, look at Figure III, in which I’ and I” are
Hicksian indifference curves If preferences are reference-
dependent, 1t becomes relevant that WTF, (x,, x}, x3) 1s based on
an mmtial endowment of a. Thus, 1f the answer to the question 18
yes, we may infer that a >, d. Preferences inferred from valua-
tions 1n this way will be called tmplicit preferences

(2) Is WTA, (x, x7, x}) less than &} — x,? If the answer 1s yes,
the implicit Hicksian preference 1s a > d, and the imphaeit refer-
ence-dependent preferenceis a >, d
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Consumption WTA21(X1, . ’x ) = EG;“(,(1 X 02")
of good 2
a b

3

/WTP21(X1 XX 5"
= ELa(xy, %, %2")

‘ T~

X,/ x4 Consumption
of good 1

Ficure III

(3) Is EL, (x}, x], x3) less than xi - x;? If the answer 1s yes,
the implhicit Hicksian preference 1s a > d, and the implicit refer-
ence-dependent preference 18 a >, d.

(4) Is EG, (x}, x), x;) less than x — x,? If the answer 18 yes,
the impheit Hicksian preference 1s a > d, and the implhaeit refer-
ence-dependent preference 1s a >_d.

Hicksian theory implies that the impheit preference between
a and d should be the same, 1rrespective of whether 1t 15 derived
from answers to the questrons (1), (2), (3), or (4) In contrast, ref-
erence-dependent theory allows the four impheit preferences to
differ, because each 1s based on a different reference point The
loss aversion assumption imphes the following propositions about
changes 1n the ranking of a and d as the reference point shifts

(1) Comparing reference pomnts a, b: b favors d.

(2) Comparmg reference points a, ¢: ¢ favors d.

(3) Comparing reference points b, d: d favors d.

(4) Comparing reference points e, d: d favors d.

Thus, reference-dependent theory makes specific predictions
about the directions of any differences between the imphaeit rank-
ings of a and d derived from (1), (2), (3), and (4) So by eha-
ting the four measures, WTP, (x|, x7, x7), WTA, (x;, x|, x}),
EL, (x}, x7, x), and EG, (x], 7, x,), we can test whether impheit
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rankings vary with reference points as reference-dependent the-
ory predicts Notice that all four impliait rankings are of the same
bundles a and d: thus, this test controls for all Hicksian income
and substitution effects

So far 1 this section, we have considered valuations of good
1 (the specific good) i umits of good 2 (the composite commodaty)
But 1t 15 also possible to test reference-dependent theory by elic-
iting valuations of good 2 in units of good 1 This gives us four
more ways of asking whether a 18 preferred to d (see Figure IV,
which s drawn on the same principles as Figure ITI)

(6) Is WTA ,(x;, x5, ;) greater than x| — x;? If the answer 1s
yes, the impheat Hicksian preference 1s a > d, and the implicit
reference-dependent preference 1s a > d.

(6) Is WTP (x}, x5, x7) greater than x| — x]? If the answer 18
yes, the impheat Hicksian preference 1s a > d, and the imphat
reference-dependent preference 1s a >, d.

(7) Is EL ,(x;, x7, x]) greater than x| — x;? If the answer 1s yes,
the imphaeit Hicksian preference 1s a > d, and the implicit refer-
ence-dependent preference 1s a >, d.

(8) Is EG (x;, x}, x}) greater than x7 — x;? If the answer 1s

WTP, (x5, %25x 7 ) = ELya (x5, %50, ")
Consumption /
of good 2 lw ._[
X, |
a b
i c d
Xz
. “‘ I'f
I.‘
x,’ X, Consumption
of good 1

WTA (X%, '} = EG,{x,, %%, )

Fioure IV
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yes, the implicit Hicksian preference 1s a > d, and the imphiait
reference-dependent preference1s a >_d.

By comparing the implicit rankings generated by (5)-(8), we
can make further tests of whether preferences vary with refer-
ence pomts m the directions predicted by reference-dependent
theory

Comparisons between the impheit ranlkings generated by
these elicatation methods can also be used to investigate the effect
of changes 1n the response mode (1 e, the units i which valua-
tions are expressed) For example, compare WTP, (x|, x, x3) and
WTA (x, x5, x1) Each of these measures generates an implcit
ranking of a and d, conditional on the same reference point a.
Hicksian theory and reference-dependent theory both imply that
these two impheit rankings should be the same However, there
are theories (some of which have been developed by Kahneman
and Tversky themselves) which suggest that implicit preferences
may differ according to the response mode The guiding 1dea be-
hind these theories is that each respense mode makes certain in-
formation, certain concepts, or certain decision-making heuristics
particularly salient to the individual [Tversky and Kahneman
1974, Tversky, Sattath, and Slovic 1988] For example, observa-
tions of preference reversal have been explained by the hypothe-
s1s that different decision-making heuristics are used, according
to whether tasks require responses n the form of binary choices
or 1n the form of money valuations [Slovic and Lachtenstemn 1983,
Tversky, Stovic, and Kahneman 1990]

The contingent weighting theory of Tversky, Sattath, and
Slovic [1988] has the closest application to the decision problems
considered 1n this paper This theory 1s designed to apply to
“matching tasks” in which subjects compare two options, each of
whach can be described 1n two dimensions of desirability (e g, two
candidates for a job are each described by two test scores, one for
literacy and one for numeracy) One option 1s fully described,
while the other has one missmg piece of mformation (e g, the
numeracy score for one of the candadates) Subjects are mstructed
to fill in this missing information so as to make the two options
equally desirable Here, the response mode 1s the dimension of
the missing information (e g, numeracy) Contingent weighting
theory predicts that subjects will give greater impliat weight to
any given dimension 1f 1t 18 the response mode than 1f 1t 1s not

The valuation measures considered 1n this paper might be
interpreted as the products of matching tasks For example, sup-

o e e e —(SOPYEght ©. 2001 - AlLRIGQhtS. ReSerNe. . recmrrrerrevvers + e



REFERENCE-DEPENDENT PREFERENCES 491

pose that an individual 1s endowed with a = (x}, x;) and 13 asked
to state the value x} at which she would be indifferent about ex-
changing a for (x, ) This 18 a matching task in which the re-
sponse mode 18 good 2 But 1t can also be understood as a method
of ehicitang WTPE, since x;, — x§f = WTP, (x], x, x7) see Figure III
If the decision tasks of our experiment are treated as equivalent
to matching tasks, contingent weighting theory imphies that
changing the response mode from good 2 to good 1 should tend to
shift imphicit preferences between a and d 1n favor of d (the op-
tion that 1s better on the dimension of good 1)

IV EXPERIMENTAL DESIGN DETAILS

The experiment was designed to elicit preferences between
two bundles a and d, using each of the exght methods described
1 Section II1, for each of two specifications of the bundles a, b,
¢, d. In one specification the two goods were cans of Coke (good
1) and money (good 2), with x] = 2 cans, x] = 6 cans, x; = £2 20,
x5 = £3 00 In the other spemfication the goods were vouchers for
chocolates (good 1) and money (good 2), with x; = 2 chocolates,
x] = 12 chocolates, x; = £1 50, x; £3 50 The vouchers were re-
deemable at a local speciahist chocolate shop for given numbers
of a premium range of Belgian chocolates These chocolates sell
at approximately £0 40 each (they are normally sold by weight)

In choosing these particular values of x;, x|, x}, x5, we recog-
nized that our design would fail as a test of reference-dependent
theory if a was so attractive relative to d that, for all ehatation
methods, almost all subjects reported an implicit preference for
a. Equally, it would fail if d was too attractive relative to a. We
used a pilot study to 1dentafy specificatzons of a and d such that,
aggregating over all eight ehaitation methods, we could expect
significant proportions of subjects to report each of the impheit
preferences a > d and d > a.

We chose Coke and luxury chocolates to represent two very
different types of good We expected that many of our subjects
would buy Coke fairly regularly, while few would have much ex-
perience 1n buying this type of chocolate There are a number of
reasons for thinking that WTA-WTP disparties maght be less 1n
the case of the regularly consumed good First, subjects might be
expected to be surer of their own preferences 1n the case of Coke,
and thus their valuations might be less hable to stochastic vara-
tion and error Second, subjects who know the market price of a
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good might use this as an “anchor” when thinking about their
own valuations, with the result that valuations for Coke maght
tend to cluster around its price Thard, if a subject 1s a regular
Coke buyer, she mught think of any cans of Coke received in an
experiment as representing money savings (she needs to buy
fewer cans) rather than extra consumption If she does, loss aver-
sion might be expected to have less psychological impact

The experiment involved 156 subjects, mostly undergraduate
and postgraduate students, recruited on the campus of the Uni-
versity of East Angha After inspecting samples of the goods, re-
ceving pre-scripted instructions, and carryimng out some practice
exercises (described later), each subject was miven a series of
eighteen decision tasks Each subject knew that one of these
tasks, to be picked at random at the end of the experiment, would
be for real Of the eighteen tasks, exght were designed to test the
mmplications of reference-dependent theory, we shall focus on
these °

Each such task was deseribed by a display on a VDU screen
At the top of the screen were the words “If this question 15 se-
lected, you will be given ;7 followed by a speafication of an
endowment of money and of Coke or chocolates (eg, “  £3 50
and 12 chocolates”) The next text on the screen was “In addition
to this, you will be requured to accept either K or L” (or some other
pair of letters) The letters denoted alternative options, which
were then described in terms of transfers of money or the other
good or both from the subject to the expernmenters (“you give us”)
or from the experimenters to the subject (“we give you™ The sec-
ond option was fully described For the first option one quantity
(of money or of the other good) was unspecified In place of this
quantity there was an empty box If the unspecafied quantity was
a transfer from the subject to the experimenters, we effectively
asked the subject to state the highest value of this quantity at
which she would still prefer the first option If the unspeafied
quantity was a transfer from the experimenters to the subject,
we effectively asked the subject to state the lowest value at which

5 The other ten tasks involved two other goods (bottles of sparkling wine
and boxes of teabags) and were of two types One type of task had the same format
as those deseribed 1n this paper, and elicited WT'P or WTA valuations for the rele-
vant good The other type of task required a choice between two fully described
options This part of the expenment, which we plan to report i another paper,
was designed to test whether implicit preferences elicited gy valuation tasks are
systematically different from preferences revealed in binary choices
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she would still prefer the first option The precise mechanmism
used to elreit responses will be described later

This general format can be used to elicit answers to any of
the questions (1)-(8) considered 1n Section III For example, one
task, based on an endowment of £3 50 and 12 chocolates, involved
the options “You give us in cash” and “You give us 10 choco-
lates ” This eheits EL, (2 chocolates, 12 chocolates, £3 50) An-
other task, based on an endowment of £3 00 and 2 cans of Coke,
invelved the options “We give you cans of Coke and you give
us £0 80 1n cash” and “Nothing” (1 e, no change from the mitial
endowment) This elieits WTA,(£2 20, £3 00, 2 cans)

In using this design to test reference-dependent theory, we
treat the endowment for each task as the relevant reference
pomnt Notice that, for a subject facing a given task, the relevant
endowment 18 merely conditional she will be given 1t only 1if that
task 1s later picked to be the one that 1s for real This conditional-
1ty may weaken the tendency for a subject to integrate her endow-
ment 1nto her mental conception of her “current position ” Some
relevant evidence 18 provided by Loewensten and Adler [1995],
whoe compare WTA valuations reported by subjects who have ac-
tually been endowed with a good with corresponding valuations
reported by subjects whose endowments are conditional on ran-
dom events The former valuations tend to be sigmficantly
greater than the latter This suggests that our design may fail to
pick up the full effects of shifts 1n reference points In this re-
spect, we are subjecting reference-dependent theory to a particu-
larly severe test

To ensure incentive compatibility, we used a Becker-DeGroot-
Marschak [1964] mechamism We beheve that this mechanism 1s
preferable to the repeated auctions used 1n some recent investiga-
tions of WTA-WTP divergences (e g , Coursey, Hovis and Schulze
{1987], Kahneman, Knetsch, and Thaler [1990], and Shogren et
al [1994]) It 1s well-known that an individual’s reported valua-
tion of a good can be mfluenced by cues which carry suggestions
about the good’s real value [Mitchell and Carson 1989, pp 240-
46] or which can work as anchors 1n an anchor-and-adjustment
heurnstic |[Tversky and Kahneman 1974] If subjects bid against
one another 1 repeated auctions for the same good, and if the
market price determined 1n each auction 1s then reported to the
subjects, later bids may be influenced by earher prices A Becker-
DeGroot-Marschak mechanism 1s equivalent to an auction in
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which the only bidders are the subject herself and a random de-
vice This ensures that subjects’ responses cannot eontaminate
one another

The ncentive mechamsm worked mn the following way Re-
call that the description of the first option 1n each task included
an empty box 1n place of a quantity Subjects were told “The com-
puter will pick an amount at random to write in the box Please
complete the following statement ” If the amount 1n the box re-
ferred to a transfer from the subject to the experumenters, the
statement had the following form “If this question 1s selected, 1
(1e, the subject) will take K 1f the amount in the box 1s 01
less Otherwise, I will take 1. ” If the amount 1n the box referred
to a transfer from the experimenters to the subject, “or more” was
substituted for “or less ” The subject’s task was to fill in the blank
m the statement This was done by using the up and down arrow
keys on the keyboard, which increased or decreased the amount
1n the statement 1n steps of five pence (for money) or one umt (for
cans of Coke or chocolates) from an mmitial value of zero When
the blank referred to a transfer from the subject to the experi-
menters, the subject was not allowed to give a response greater
than her endowment of the relevant good It was explaned that
the maximum permitted response would guarantee that the sub-
ject recerved the second option

At the end of the experiment, one decision problem was se-
lected at random and displayed on the screen The specified en-
dowments of money and the other good were then handed to the
subject A random dewvice, represented by a display of a ball spin-
ning around a roulette wheel, picked an amount to write 1n the
box for the first option This, combined with the statement that
the subject had completed, determined which of the two options
the subject had to accept, and any neceasary exchanges were then
carried out

Clearly, 1t 18 esseniial for this design that subjects under-
stand the ncentive compatibility of the Becker-DeGroot-
Marschak mechanism In each session about 30 minutes were
spent on 1nstructing subjects by means of four practice exercises
These exercises used the same screen displays as were used 1n
the main expermment, but with a well-known brand of individu-
ally packaged hiscuits as the nonmoney good in place of Coke or
chocolates The exercises elhicited 1 turn WTP,, EG,, WTA,,
and EL,, In each exercise, after the subject had completed the
relevant statement, the “roulette wheel” was used, just as it
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would be at the end of the experiment, to determine the (in this
practice case, hypothetical) outcome for the subject Subjects
were guided through the first two exercises by the experimenters
reading from a script The oral instructions explained m simple
terms the incentive compatibility of the Becker-DeGroot-
Marschak mechanism Subjects did the remaining two exercises
on their own

To allow us to check subjects’ understanding of the design,
each subject had to answer two multiple-choice questions—one
as part of the second exercise, the other as part of the fourth exer-
case These questions were presented after the subject had
completed the statement, but before the roulette wheel was dis-
played For example, the two options for the second exercise were
“We give you biscuits” and “We give you £2 00 ” Suppose that
the subject’s response had heen 10 Then the multiple-choice
question might be ¢ “If the computer wrote 11 in the box, which
of these options would you be required to accept? a We give you
11 liscuits b We give you 10 biscuits ¢ We give you £2 00 ” The
other multiple-choice question had the same format Subjects
were not allowed to ask for advice while answering these ques-
tions, but if a subject gave the wrong answer, an experimenter
provided further explanation to that subject In most cases, incor-
rect answers seemed to be the result of carelessness or error
rather than of misunderstandings of the principles of the mcen-
tive system Of the 156 subjects, 123 gave correct answers to both
test questions, 15 gave the correct answer to the second question
but not to the first, 16 gave the correct answer to the first but
not to the second, and 2 answered both questions incorrectly The
overall success rate of 89 percent correct answers suggests that
most subjects had a clear understanding of the incentive system

Recall that the experiment was designed to eheit eight dis-
tinet valuation measures for each of two speaifications of the set
{a,b,c,d} Ideally, we would have liked to use a completely be-
tween-subjects design, so as to exclude any possibility that sub-
Jects’responses to one task might be influenced by their responses
to another, but this would have required a prohibitively large
sample size As a compromise solution, we divaided subjects at
random inte two subgroups (here labeled I and II), and each sub-

6 There were two alternative forms of the question, of which one was picked
at random One question was based on the hypothesis that the amount plcllzed by
the computer was shghtly larger than the subject’s response, the other on the
bypothesis that 1t was shghtly smaller
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group faced four of the eight decision tasks for each of the “Coke”
and “chocolate” specifications 7 By spacing out these four related
tasks among the eighteen tasks for the whole experiment, we
hoped to reduce cross-task contarmmation as much as possible In
addition, we randomized the order of related tasks, indepen-
dently for each subject Thus, if any contamination were to occur,
1t would not have any systematic effect on our results

Qur statistical tests use the null hypothesis that each subject
acts on Hicksian preferences, but with some random vanation
We represent this random variation by a random preference
model [Becker, DeGroot, and Marschak 1963, Loomes and Sug-
den 1995] For each individual in such a model, there 15 a proba-
bility distribution over a set of alternative preference orderings,
each of which satisfies the restrictions 1mposed by the relevant
theory (in the present case, Hicksian consumer theory) In each
decision task the individual acts on one of these orderings, drawn
mmdependently and at random from the set

On the assumption that the null hypothesis 1s true, we can
infer a strict 1mpheit preference between a and d from each re-
sponse Recall that in each task, each subject chose one of a set
of discrete alternative responses (amounts of money in multiples
of five pence, numbers of chocolates, or cans of Coke) For ex-
ample, consuder the task that ehieits WT'P,, for Coke The subject
18 endowed with a (1 e, 2 cans of Coke and £3 00) She 15 asked
to state the highest multiple of five pence that she 1s willing to
pay for four extra cans of Coke If her response 15 £x, she 1s re-
porting that she 1s willing to pay £x but not willing to pay £x +
0 05, so the true value of WT'P,,, expressed on a continuous scale,
15 1n the range x = WIP,, < x 1 0056 Thus, a response of £0 80
or more reveals the impheit preference d > a (where d 1s 6 cans of
Coke and £2 20), a response of less than £0 80 reveals the imphat
preference a > d. A stmilar analysis applies to every other task

Our null hypothesis of stochastic Hicksian preferences 1mm-
phes that, for any given mdividual in the experiment and for
given a, d, the probability that she will reveal the imphat prefer-
ence a > d 1s constant across decision tasks Since the two sub-
groups are random samples from the same population, this

7 In assigning tasks to subgroups, we tried to cnsure that the tasks faced
by any given subject were as different from one another as possible Thus, when-
ever two valvatwons (e g, WT'P,, and EL,)) were equvalent to one another ac-
coidmg to Hicksian theory, one wag eheited from one subgroup and one from the
other
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implication can be extended to comparisons across subgroups the
probabilhity that a randomly selected individual will reveal the
mmphicit preference a > d 18 constant across both decision tasks
and subgroups

V REesuLTs

The results are summarized 1n Tables I and 11 Table I refers
to the eight tasks that involved Coke Each row refers to a dis-
tinct task The first column shows which subgroup faced thus
task, the next three columns 1dentafy the task by response mode,
valuation measure, and reference point The last two columns re-
port the distribution of imphcit preferences between a and d (re-
ported values are percentages, and sample sizes are given below
the tables) Table II 1s constructed in a sumilar way, but the data
refer to the eight tasks that involved chocolates

VA Reference Point Effects

We begin by examiming the effect of changing the reference
point, holding the response mode constant If reference-de-
pendent theory 1s correct, then the proportion of subjects with an
imphat preference for a over d should be less when the reference
point 1s b or e than when 1t 1s a, and less when 1t 1s d than when
itis bore.

Inspecting the first four rows of Table I (the data for Coke
when the response mode 15 money), notice that, as the reference
pont shifts from a (row 1) to d (row 4), there 1s a marked decrease

TABLE I

IMPLICTF PREFERENCES IN Tasks INvOLVING COKE

Response Reference
Subgroup mode Measure pownt a>d d>a
1 money WIP, a 600 400
I money EL, b 500 500
I money EG, c 263 737
I money WTA,, d 158 84 2
I Coke WTA,, a 437 563
I Coke EL,, b 437 563
T Coke EG, c 3556 645
II Coke wTP, d 15 8 842

7 — 86 for subgroup 1 n — 76 for subgroup 1T
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TABLE II
ImpLICIT PREFERENCES IN TASKS INVOLVING CHOC OLATES
Response Reference
Subgroup mode Measure point a>d d>a
1 money WTP,, a 925 75
1 money EL,, b 921 79
I money EG, e 700 300
II money WITA, d 645 355
I chocolate WTA,, a 925 75
I chocolate EL,, b 750 250
II chocolate EG, c 816 184
I chocolate WTP,, d 56 6 43 4

n = 80 for subproup I, n — 76 for wubgroup II

m the proportion of subjects with the 1mpheit preference a >- d
{from 60 percent to 16 percent) Notice also that the proportions
revealing an impheit preference for a when the reference point 15
b or ¢ (50 percent and 26 percent, respectively) are intermediate
between the proportions observed for reference points a and d. A
similar pattern 1s observed in the data for Coke when the re-
sponse mode 18 Coke, and for chocolates for both response modes
(Table II)® Thus, the data appear to follow the pattern imphed
by reference-dependent theory

Could these data also be explained in terms of random vana-
tion within a stochastic Hicksian preference model? Table 111 re-
ports a set of tests of association between the distribution of
impheit preferences between a and d and the reference points
used to ehicit them The extreme left-hand column mdicates the
reference points hemng compared The remaining columns contain
chi-square statistics, one column for each combination of good
(Coke or chocolates) and response mode These statistics are
based on different combinations of rows from Tables I and II,
though using raw data rather than percentages One value 1s re-
corded for each pairwise comparison between reference points ex-
cept for that between b and ¢, where reference-dependent theory
makes no defimte prediction In addition, the final row of the

8 With one exception 1n the data for Coke when the response mode 15 Coke,

the proportion of subjects with the 1mpheit preference a > d when the reference

oint 1s b 15 equal to the corresponding proportion when the reference point 1s &

Eeference-dependent theory would lead us te expect this propertion to be lower
when the reference point 15 b
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table provides an overall test of association combiming data for
all four reference pomnts

The general null hypothesis tested 1s that of no association
between imphait preferences and reference pomts, as predicted
by Hickstan theory These tests indicate sigmficant violation of
that theory the null 1s rejected 1n fourteen out of the twenty pair-
wise comparisons and hence, unsurprisingly, in the four aggre-
gate tests too

Two of the pairwise comparisons i which the null 1s rejected
are mstances of the well-known divergence between WTA and
WTP (comparisons between the reference points a and d when
the response mode 1s money) These results add to the existing
hody of evidence of WTA-WTP dispanties Since our design has
controlled for income and substitution effects, these disparities
are clearly contrary to Hicksian theory, and they are in the direc-
tion predicted by reference-dependent theory

The two comparisons between a and d when the response
mode 15 the consumption good provide a new type of test for a
divergence between WTA and WTP Here, too, the differences be-
tween imphat preferences are highly sigmficant, contrary to
Hicksian theory, and in the direction predicted by reference-
dependent theory

Clearly, any theory that predicts a change in imphcit prefer-
ences as the reference point shifts from a to d must also predict
such a change for at least one of the reference point pairs (a,b)
and (b,d), and similarly for at least one of the pairs (a,e) and
(e,d) Thus, we need to be careful before claiming that the ev1-
dence from (a,b), (b,d), (a,c) and (c,d) comparisons provides addi-
tional support for reference-dependent theory But if we were to
find sigmificant (and correctly signed) changes 1n 1mplicit prefer-
ence for both (a,b) and (b,d), this would be new evidence in favor
of reference-dependent theory, and not merely a predictable con-
sequence of WTA-WTP disparities Similarly, sigmficant changes
1n mmpheit preferences for both (a,c) and (e,d) would be new evi-
dence for that theory There are eight cases 1n which such evi-
dence can be looked for (two 1m each column of chi-square
statistics 1n Table ITI) It can be found 1n two of those cases the
combination of (a,c) and {e,d) for chocolates with chocolate as the
response mode, and the combination of (a,b) and (b,d) for choco-
lates with chocolate as the response mode

On the basis of pairwise comparisons, then, we cannot draw
firm conclusions about the effects of having b or ¢, rather than a
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TABLE III
TesTS FOR REFERENCE POINT EFFECTS
Good Coke Good chocolates
Response mode Response mode
Comparison Money Coke Money Coke
a, b 158 00 609 9 00**
a,c 18 5@** 110 13 29%* 4 16*
a, d 32 19%* 14 47 18 35%* 26 {2+
b, d 20 15%* 14 47+ 17 07+ 5 90*
c, d 2 56 7 76+* 054 11 12*>
a, b, e, d 162+ 17 74** 30 9g** 29 45%*

*indicates sigmficance at the 5 percent. level
~*mdicates significance at the 1 percent leve)

or d, as reference points ® One way to pursue this question fur-
ther would be to analyze the data at a more aggregated level In
subsection V C below we shall present such an analysis

VB Response Mode Effects

‘Table IV reports a set of eight tests for response mode effects
These are chi-square tests of association between the distribution
of imphait preferences over a,d and the response mode used to
elicit them, 1n each test the reference point 1s held constant Re-
call that contingent weighting theory imphes that shifting the
response mode from money to the consumption good should tend
to reduce the proportion of subjects with the impheit preference
a > d (see Section III) To aid interpretation, we have placed a
(=) m cells where switching the response mode from money to
the consumption good has reduced the proportion of subjects with
the implicit preference a > d and a (+) where there has been the
opposite effect There are significant differences 1 two cases, and
both have changes in the direction predicted by contingent
weighting theory But while this suggests that changes 1n the re-
sponse mode can matter, there 1s no obvious pattern in the data

9 Oune hypothesis that goes some way toward orgamzing the data 1s that
there are no systematic differences between WT'P and EL respouses, or belween
WTA and E(7 responses This hypothesis would lead us to expect no sigmificant
dufferences m 1mplat preferences over the reference pomnt pairs (ab) or (e,d)
when the response mode 15 money, and no sigmficant differences over (a,c) or
(b.d) when the response mode 15 the consumption good Five out of the six 1nsig-
nificant chi-square statistics fit this pattern, but there are three sigmficant statis-
tics that do not fit 1t
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TABLE IV
TEsTS FOR RESPONSE MODE EFFECTS

Reference Good Good
pownt Coke chocolates
a 423%(—) 00

b 061 (=) 8 21%* (—)
c 158 (+) 284 (+)
d 00 099 ()

*indicates sigmificanee at the 5 percent level
*indicates sgmficance at the 1 percent level

as a whole Agam, 1t seems that a more aggregated analysis 1s
needed 1f we are to draw firm conclusions

VC Econometric Analysis

Table V presents a summary of an econometric analysis of
the aggregated data Two models, one for each of the goods, were
estimated using the Probit routine in LIMDEP The dependent
vanable was the impheit preference ranking of a and d (coded 0
ifa<d; 11fa>d) Three dummy vanables, BREF, CREF, DREF.
were introduced to model the impact of changes 1n the reference
point, using reference pomnt a as the benchmark BREF was
coded with a value of 1 when the reference point was b, 0 other-
wise, CREF and DREF were constructed in a similar way for ref-
erence ponts ¢ and d, respectively Finally, 2 dummy variable
RMODE was mtroduced, with a value of one when the response
mode was the consumption good, zero otherwise The final row of
the table reports hkelihood ratio statistics for the two models

A prior1 expectations based on the Hicksian model suggest
BREF = CREF = DREF = RMODE = 0 Alternatively, reference-
dependent theory suggests that 0 > BREF, CREF > DREF and
contingent weighting theory implies RMODE < 0

The estimation results may be summanzed as follows The
restriction that all slope coefficients are zero (the Hicksian model)
15 confidently rejected for both goods on the basis of the likelihood
ratio test (1 percent) There 1s hittle support for a response mode
effect although RMODE 1s correctly signed 1in each case, 1t 1s
never significantly different from zero The results, however, are
largely consistent with the implications of reference-dependent
theory all six reference point dummues are correctly signed, they
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TABLE V
AGGREGATE PROBIT ANALYSIS
Good Coke Good chocolates
Constant 0073 (0652) 1504 (9425
Regression coefficient
with respect to
BREF -0 111(-0785) —0 466 { -2 455)
CREF —-0534(—3699) —0 749 (-4 084)
DREF ~1035 (-6 561} -1174 (-6 531)
RMODE ~0084 (-0 793) —0125 (-1 070)
log-likelihood —380 936 -300 909
log-L (slopes = Q) - 409 072 —327 163
X*(4) 56 271 52 507

t-ratios are 1n parentheses
Dependent variable = (01fd > a 11fa>d)

are strongly significant (1 percent) in all but one case (BREF 15
not significant 1n the model for Coke), and DREF has the largest
quantitative effect 1n each case In both models, each of the
hypotheses BREF = DREF and CREF = DREF can be rejected
at the 1 percent level 1n favor of the alternative hypotheses that
BREF > DREF and CREF > DREF

VD Comparing Coke with Chocolates

As explamed in Section IV, when designing the experiment,
we thought of Coke and chocolates as representatives of different
types of good we could be fairly confident that many subjects
would have experience 1n buying and consuming Coke, while few
would have such experience for the premmium brand of chocolates
that we used Our prior hunch was that reference point effects,
if they occurred at all, would be stronger for chocolates than for
Coke

In fact, our results show considerable suimilarty between re-
sponses for the two goods In particular, for each good (and for
erther response mode), moving the reference point fromatodis
associated with a large and statistically significant reduction 1n
the proportion of subjects with an impheit preference for a over
d. However, the data for chocolates are marginally more support-
we of reference-dependent theory than are the data for Coke 1°

10 The number of sigmficant pairwmise comparisons in Table IIT 15 greater
when the good 1 chocolate than when 1t 18 Coke, all three of the reference pmnt
dummies are significant 1 the chocolate equation while only two are m the
Coke equation
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Since our experiment was not designed to be a formal test of the
hypothesis that the day-to-day experience of buymng a good tends
to reduce reference point effects, we cannot draw firm conclusions
on this 18sue

VI CONCLUSIONS

The principal objective of the research reported 1n this paper
was to test a set of predictions derived from the loss aversion
hypothesis of the theory of reference-dependent preferences We
have 1dentafied eight alternative methods of ehaiting an mdividu-
al's preferences between money and a consumption good, most
previous investigations of disparities between valuation mea-
sures have focused on just two of these Hicksian consumer the-
ory imphes that these methods will ehcit a common system of
preferences, while reference-dependent theory predicts system-
atiec divergences between them Our mam result 15 that sigmifi-
cant divergences do occur, and that these divergences are 1n the
directions predicted by reference-dependent theory

Our experiment ehcited valuations for two private consump-
tion goods, one of which 1s sold 1n almost every supermarket and
would have been extremely fammhar to most subjects The expert-
ment was incentive-compatible and controlled for income and
substitution effects In respect of divergences between willing-
ness-to-accept (WTA) and willingness-to-pay (WTP) valuations,
our results are consistent with those of a large number of other
experiments and field surveys In the hght of this evidence, 1t
seems that the influence of loss aversion 1s a robust effect

If loss aversion 1s a fundamental property of many people’s
preferences, then observed divergences between dafferent valua-
tion measures must be attributed, not to bases in ehicitation
methods, but to the limitations of Hicksian consumer theory The
challenge for economics 1s then to design measures of welfare
change that are compatible with reference-dependent preferences

However, our results are open to an alternative interpreta-
tion Tt might be suggested that loss aversion, although resulting
from predictable psychological mechamsms of the kind modeled
by reference-dependent theory, 1s a relatively superficial phe-
nomenon which would quickly be eroded by the experience of buy-
mg and selling the relevant good On this view, experienced
economic agents i real-world markets might behave according
to Hicksian theory, even though laboratory subjects and survey
respondents do not This 1s an1ssue that clearly needs to be inves-
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tigated We suggest that a precondition for such an Investigation
1s that defenders of Hicksian theory propose festable hypotheses
about the precise mechamsms by which market experience 1n-
duces Hicksian behavior

If such a hypothesis were to be proposed and to be confirmed
by empirical tests, then preferences revealed in market behavior
might be interpreted as “true” preferences However, economists
would still be left with the problem of discovering an unlased
method of ehiciting individuals’ preferences for nontraded goods,
and so 1t would still be important to understand the way loss
aversion 1mpacts on survey responses

There seems to be a consensus 1n the contmmgent valuation
hterature that WTP measures should be preferred to WTA ones
(e g, Arrow et al [1993]), but the ments and demerits of other
measures are rarely discussed Those economists who argue that
divergences between WTA and WT'P would disappear with mar-
ket experience have usually predicted that market-induced con-
vergence would be toward imitial WTP valuations (e g, Coursey,
Howis, and Schulze [1987]) But if reference-dependent theory 1s
accepted as the explanation of those divergences, 1t 18 not obvious
that WTP 1s the natural pomnt of convergence For example, sup-
pose that the difference between individuals with and without
market experience 1s that the latter tend to overwelght losses
Then we might expect equivalent gan measures, which establish
equivalences between gams of the relevant good and gans of
money, to be less biased than WTP measures, 1n which losses of
money compensate for gains of the good We hope that our work
will lead to further investigation of the possibility of eliciting
preferences using welfare measures other than WTP and WTA
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