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Salience in Experimental Tests of the Endowment Effect’

By PEDRO BORDALO, NICOLA GENNAIOLI, AND ANDREI SHLEIFER®

Starting with Knetsch (1989), experiments
on the “endowment effect” (Thaler 1980) typi-
cally rely on a two-stage procedure. In the first
stage, subjects are endowed with a good, such
as a mug. In the second stage, the same subjects
are given the opportunity to trade this good for
another good of similar value, such as a pen. The
endowment effect holds that very few subjects
chose to trade, sometimes as few as ten percent.
In related experiments, subjects state selling
prices for their endowment that are much higher
than their buying prices for the same good.
These patterns are hard to reconcile with stan-
dard choice theory, which predicts that about
half the subjects would trade and that selling
prices and buying prices are similar.

The common explanation of this evidence
relies on prospect theory’s loss aversion
(Tversky and Kahneman 1979). Because the
pain of parting with the endowment looms larger
in the decision maker’s mind than the pleasure
of acquiring a good of similar value (Kahneman,
Knetsch, and Thaler 1990), a decision maker
endowed with a mug is unwilling te trade it for a
pen (or states a high selling price)./

Recent experimental evidence, however, sug-
gests that loss aversion relative to expectations
may not be the whole story. Perhaps the most
revealing fact is that the endowment effect is
sensitive to the type of goods involved and to the
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' By modeling the reference point as expectations,
Kdszegi and Rabin (2006) reconciled the endowment effect
with the fact that people trade in large amounts if they expect
to do so. See also List (2003), Ericson and Fuster (2011),
and Heffetz and List (2011).
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information available about them. Novemsky
and Kahneman (2005) argue that the endow-
ment effect should not arise in exchanges of
identical goods. Brenner et al. (2007) show that
the pattern reverses in experiments concern-
ing bads rather than goods, as decision makers
become systematically eager to trade away their
bad endowment. In experiments investigating
the gap between selling and buying prices, the
gap is sensitive to information about the market
price of the endowment (Weaver and Frederick
2011).

A common thread of these works is that con-
textual factors such as the nature of the goods
involved or the information provided about mar-
ket prices systematically affect the manifesta-
tion of the endowment effect in ways difficult to
reconcile with standard accounts based on refer-
ence points and loss aversion. In this paper, we
try to account for these findings by modeling the
endowment effect as a form of context depen-
dence, arising through the salience mechanism
described in Bordalo, Gennaioli, and Shleifer
(hereafter, BGS) (2011, forthcoming). As
reviewed next, when a decision maker contem-
plates the options available to him, he focuses
on—and gives disproportionate weight to—
those features along which each option “stands
out,” or is salient, relative to the other options.
In this way, a good’s salient features, and thus
its evaluation, depend on what it is compared
to. The gist of our salience-based explanation
of the endowment effect is that the two-stage
procedure implemented in experiments (but per-
haps also the experience of ownership in the real
world) implies that the endowment and the other
goods are evaluated in different contexts.

Specifically, after the decision maker is given
the endowment good e, he values it in compari-
son with his status quo of having nothing. In this
context, what stands out are good e’s best attri-
butes. The decision maker overweights these
attributes, which leads to an overvaluation of
good e. This captures a perceptual “warm glow”
induced by receiving a gift or getting ownership
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of an object (Tversky and Griffin 1991), driven
by the decision maker’s focus on that object’s
upside. In the second (trade) stage, the decision
maker is given the option to trade the endow-
ment e for a new good n. Now the evaluation
of n is shaped not only by the backdrop of hav-
ing nothing but also by the contrast between n
and e. When this contrast makes salient the new
good’s disadvantage relative to the endowment,
the decision maker undervalues the new good
and displays the endowment effect.

The critical asymmetry between the endow-
ment and the new good comes from the warm
glow of ownership: when the decision maker
receives a mug, he focuses on its most valuable
uses. These uses are still present in his mind when
he considers exchanging the mug for a pen, so that
the mug’s valuation persists in the second stage.
This logic yields the new predictions that the
endowment effect should be reversed in the case
of bads, should not arise when identical goods are
exchanged, and that its manifestation should be
sensitive to information about market prices.

1. Salience

Following BGS (2011), we consider the
simplest case of two-attribute goods, where a
generic good k is a two-dimensional vector of
qualities (g, ¢») € R% and the decision mak-
er’s intrinsic utility is linear in the attributes,
V(i Go) = W1qux + Wag. Where the weights
w; sum up to 1. The perceived value of the good,
however, differs from its intrinsic value because
the decision maker overweights the good’s
salient attribute at the expense of its nonsalient
attribute: if attribute i is salient and attribute j is
not, then the decision maker evaluates good k
with weights given by

WLT

1 W
LT 5 Wj’

where ¢ € (0, 1] captures the degree to which
the decision maker neglects nonsalient features.
Referring to such neglect, we call our decision
maker a “local thinker” (when § = 1 the local
thinker is a standard, rational decision maker).
Which attribute is salient for good k depends
on two factors: the decision maker’s consider-
ation set C and a salience function o: R* — R,.
The set C includes the goods considered by the
decision maker when evaluating good k, and
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provides our measure of context. The salience
of attribute i = 1,2 for good k is a function
0(q; 1»g;) that measures the extent to which the
good’s attribute i “stands out” relative to its
average value ¢; in C. This intuition is in line
with well-established features of human per-
ception: our visual apparatus automatically
allocates scarce attentional resources to aspects
of the environment that are most surprising or
different from what is expected. To capture
these features of perception, we assume that
the salience function satisfies three proper-
ties: (i) ordering: whenever an interval [x,y] is
contained in a larger interval [x,y’], we have
o(x,y) < o(x,y"); (ii) diminishing sensitiv-
ity: for all x,y > 0 and any € > 0, we have
o(x + €,y + €) < o(x,y); and (iii) reflection: if
x,y,x,y" > 0then o(x,y) < o(x',y") if and only
ifo( —x, —y) <o —x, =)

Following BGS (2011), we use a salience
function symmetric and homogenous of degree
zero (o(ax, ay) = o(x, y) = o(y, x) for all
a > 0, with (0,0) = 0), which is sufficient to
ensure diminishing sensitivity. A typical exam-
ple is o(x, y) = |x — y|/(|x]| + [y]). Due to
ordering, salience o(gy,q;) increases with the
distance |gy — g;|. Due to diminishing sensi-
tivity and reflection, o(gy,g;) decreases as g
and g; rise in absolute value.

II. Of Mugs and Pens

To formalize trade of mugs for pens, sup-
pose that g, captures a good’s “quality for
drinking” while g, is its “quality for writing”
(both measured in utils), and that the decision
maker puts equal weight on both attributes, w,
= w, = 1/2. A mug M is a good (gq,,,0), a pen
P is a good (0, gp), where the zeros capture the
fact that experiments involve no writing mugs
or drinking pens.{ Suppose further that M and P
have the same quality level ¢, = gp = q. Then,
absent salience distortions, the decision maker
values both objects at g/2.

As the decision maker is given the mug in the
endowment stage, he evaluates M against the
status quo (0, 0) of not having it. The consider-
ation set is C¢ = {(¢,0),(0,0)} and the average
good is (¢/2,0). By ordering, the quality of the

2 The main results go through for complex goods having
nonzero attribute values.
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mug is salient: o(g,q/2) > ¢(0,0) = 0. The
local thinker weighs by 1/(1 + d) the mug’s
quality for drinking and by 6/(1 + ¢) its (zero)
quality for writing, so that the weights add up to
one. The mug’s perceived value is

LT, e . 1 o1

The mug is overvalued because its quality is
salient against the backdrop of not having it.
Since in the endowment stage the local thinker’s
focus is on the mug’s quality, this focus should
also play a role when he subsequently considers
whether to trade the mug. To capture this idea in
a simple way, we assume that the mug’s salience
ranking in the endowment stage carries through
to the trading stage with probability +: when
v > 0 there is a warm glow of ownership in the
trading stage.

In the trading stage, the decision maker
must decide whether to trade his mug for
a pen. The consideration set thus becomes
C'={(g,0),(9,0),(0,g)}, and the average good
is (¢/3,4/3)." As a result, the pen’s quality for
writing is not salient because

0(0,q/3) > o(q.q/3) < 0(0,1/3) > o(1,1/3),

which follows from homogeneity of degree
zero. Due to diminishing sensitivity, the pen’s
complete lack of quality for drinking is more
salient than its higher-than-average quality for
writing, implying that at the trading stage the
value of the pen is

(2) V(PICY) =q - <q-

d 1
149 2’

Because the mug and the pen are perfectly
symmetric goods, in the trading stage C they
both have a salient downside. Accounting for the
warm glow of ownership, however, the mug’s
average valuation in the second stage is

61 =) + v

LT t ey __ .
(3) V(M|C',C) = q ——

3 Removing decision maker’s status quo (0,0) from C'
does not substantially affect our analysis.
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The mug may also be undervalued relative to
the rational case. As long as v > 0, however, it
is valued more than the pen. As a consequence,
the local thinker keeps it, exhibiting the endow-
ment effect.? If v = 0, the endowment effect
disappears.

This mechanism can provide a context-based
foundation for loss aversion based on the idea
that the valuation of the goods we own is at least
partly formed against the backdrop of not hav-
ing them, while trades are valued by comparing
exchange options.” The first comparison induces
us to focus on the best attributes of the goods
we own, while the second comparison induces
us to focus on either good’s relative disadvan-
tages. The combination of the two stages boosts
the relative valuation of the goods we own. This
perspective on the endowment effect makes sev-
eral testable predictions:

(i) If the good available for trade
is an identical mug, (g,0), then
C"'=1{(¢,0),(0,0),(¢,0)}, and the
average good is (2¢/3,0). Because
0(q,2q/3) > 0(0,0), the upside is
salient both for the new mug and for the
original one, so both are valued at (1).
There is no endowment effect for iden-
tical objects. Similarly, if the new good
is a better mug, (2¢,0), the decision
maker likewise focuses on its upside and
overvalues it. There is no endowment
effect in upgrading. The endowment
effect requires a trade-off between the
endowed good and the new good.

(ii) If the endowment is a bad (—g,0),
then in the endowment stage the deci-
sion maker focuses on the bad’s down-
side because o(—g, —q/2) > 0(0,0).
Given the option to trade the endow-
ment with a different bad (0, —g), he
focuses on the upside O of the latter: by
diminishing sensitivity and reflection

4 Expression (3) can also be interpreted as the evaluation
of a subject who averages between the salience rankings of
the two stages.

5 If the pen is sufficiently better than the mug, e.g.,
qr> qu [1 + 75

0], the local thinker will trade the pen
for the mug (even though the pen’s downside is still salient).
The coefficient in square brackets can be viewed as the loss
aversion parameter.
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(0, —q/3) > o(—q, —q/3). Inthe case
of bads, there is then a “cold glow” of
ownership and people are overly will-
ing to trade their lot. There is a reverse
endowment effect for bads.

(iii) If the endowment is a pen and a mug,
the warm glow of ownership would
apply to all goods. As a result, keep-
ing the assumption of linear utility, the
decision maker is no longer reluctant
to exchange a mug for a pen (or vice
versa) in the trading stage. Thus, there is
no endowment effect for comprehensive
endowments.

III. Of Mugs and Bucks

We now turn to the experimental evidence of
a gap between decision makers’ willingness to
pay (WTP) and willingness to accept (WTA).
Consider again the case of a mug of quality
q. Here g, is the quality g of the mug while
q» = —p is its price disutility. The utility from
the mug (¢, —p) is ¢/2 — p/2.

In the endowment stage the consideration
setis C* = {(¢,0),(0,0)} and the mug’s upside
is salient. In the trading stage the decision
maker includes in the consideration set the
option (0, WTA) of obtaining his WTA, so C "™
= {(¢,0),(0,0),(0, WTA)}. As before, by dimin-
ishing sensitivity the downside of all options
in C"™ is salient. The decision maker’s utility
from (0, WTA) is

(4) VM((0, WTA) | C"™)

) < WTA

1+ 2
The monetary gain is undervalued because the
decision maker focuses on the loss of the mug.
The value of the mug is equal to (3) as before.
The decision maker’s WTA equates (4) and (3)
and is thus equal to

= WIA -

(5)  wma=g(l+7- %5)

Consider now the decision maker’s WTP
for the mug. Because he is not endowed
with the mug, he has no warm glow of own-
ership. He then determines his WT7P in
""" = {(g, — WTP),(0,0)}. Now the price
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and the quality of the mug are equally salient, so
the decision maker states his correct valuation:

(6) WTP = q.

Compare (5) to (6): in line with the endowment
effect, there is a positive WTA-WTP gap, equal
to g - v (1 — 9)/6. This gap is shaped by the
warm glow of ownership 7, as well as by the
extent of local thinking 4.

Additional evidence for this mechanism is
provided by Kahneman et al. (1991). Consider a
decision maker who is not endowed with a mug,
but is asked for his mug cash-equivalent at the
trading stage. He faces a problem identical to
that of the endowed subject; namely, finding the
price at which he is indifferent between receiv-
ing that price or the mug. Yet, due to the absence
of warm glow (y = 0), we predict that this sub-
ject’s WTA is given by (6) and not by (5). This
is consistent with the findings of Kahneman et
al. (1991).

Weaver and Frederick (2011) show that the
WTA-WTP gap changes when subjects are pro-
vided with information about the mug’s market
price. The dependence of WTA and WTP on
market prices is not in itself surprising. With a
high market price p,, > ¢, a rational decision
maker expecting to sell the mug in the market
with probability « (and to keep it with probabil-
ity 1 — « ) values the mug at ap,, + (1 — «)q.
The value of the mug clearly increases in p,,, but
of course there is no endowment effect.” What
needs to be explained is the persistence of the
WTA-WTP gap, and its amplification with high
market prices.

From the local thinker’s perspective, infor-
mation about market prices simply brings to
his attention an alternative valuation of the mug
besides consumption; namely, the possibility of
trading at the market price. Relative to the case
of no reference prices, the local thinker’s con-
sideration set in the trading stage now includes
the option (0, p,,) of selling the mug in the mar-
ket, C'={(g,0),(0,0),(0, WTA),(0,p,)}. To
determine WTA, note that also in this context the
downside of each option is salient. Moreover,
the mug’s quality is boosted by 1/6 due to the

6 The probability « of trade is taken to be rational and
exogenous, and may depend on the cost/ease of finding trad-
ing partners.
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warm glow of endowment, as in (5) (where for
simplicity we set v = 1). The decision maker’s
selling price is thus

(7)  WIA = apy + (1 — a)g - %
When stating his WTP for a mug, how-
ever, the local thinker’s consideration set is
""" = {(q. =WTP).(0,0).(0, py —WTP)},
which also takes into account the possibil-
ity of trading the mug at market price, namely
(0,py, — WTP). Then, provided the market price
is sufficiently high relative to g, the downside
of each option is salient. In particular, the price
WTP paid when buying the mug is very salient
to the buyer. Thus, given an expectation « of re-
selling the mug, the local thinker’s buying price
is

(8) WIP = (apy + (1 — a)q) - —

0

Equations (7) and (8) capture the WTA-
WTP gap in the presence of reference prices.
Two points can be noted. First, the gap arises
whenever the local thinker is not certain about
trading: for any o < 1 (and § < 1) we have
WTA > WTP.f When o =1 the gap disap-
pears as WTA = WTP = p,,, just as in the ratio-
nal case. Second, consistent with Weaver and
Frederick (2011), the selling price is more sensi-
tive than the buying price to p,, when p,, is high.
In this regime the WTA-WTP gap increases with
the good’s market (or reference) price. A similar
calculation shows that when p,, is low relative
to g, the selling price is less sensitive than the
buying price to p,,. In this case, as p,, becomes
smaller the WTA-WTP gap increases, resulting
in a U-shaped relation between WTA-WTP gap
and p,,.”

7 Formally, this is true when p,, > 2 - WTP, where WTP
is given by (8). This follows from p,, > g if trade is unlikely
and 0 is small.

8 This is the case even if v = 0. The asymmetry between
buying and selling arises at the trade stage: since downsides
are salient, the buying price is relatively more salient for the
buyer.

° This feature is also predicted by Weaver and Frederick
(2011), who provide suggestive evidence for it. To see
how it arises in our model, note that when p, < ¢, the
owner of the mug never sells it in the market, and sets
WTA = ¢q/(1 + 6). The subject without a mug can try
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IV. Conclusion

Unlike prospect theory, our model does not
feature loss aversion, either in the utility or in
the salience functions, which can both be sym-
metric in gains and losses (e.g., the salience
function may satisfy o(—g,0) = 0(q,0)). We
have shut down any mechanism involving loss
aversion relative to expectations. The mecha-
nism we propose is based on the novel ingredi-
ents of salience and context dependence.

Our approach highlights a fundamental dif-
ference between the context of absolute evalu-
ation, in the endowment stage, and the context
of comparative evaluation, in the trading stage.
In the former, the decision maker focuses on the
endowment’s most extreme attribute (due to the
ordering property of salience), whereas in the
latter his attention is drawn to the alternative’s
downside (due to diminishing sensitivity), gen-
erating an endowment effect. In our view, what
makes ownership special is the focus on the
most attractive attributes of the goods one owns;
there is no warm glow of ownership when these
attributes are surpassed.

This intuition highlights a deep connection
between the endowment effect and attitudes
towards risk. BGS (forthcoming) show how
the same mechanism of salience can shed light
on risk attitudes, whereby the decision maker
is risk-averse if he focuses on a risky lottery’s
downside, and risk-seeking if he focuses on its
upside. Similarly, here the endowment effect is
due to an aversion to the alternative good gener-
ated by focusing on its downside.'/ Moreover,
just as BGS (forthcoming) show that salience
generates a shift from risk seeking to risk aver-
sion as lottery gains are reflected into losses,
here we predict a reverse endowment effect
for bads. Salience therefore provides a unified
account of disparate puzzles such as the endow-
ment effect, preference reversals, and the public
health dilemma (the finding that experimental
subjects switch from risk averse to risk seek-
ing behavior as lottery gains are reflected into
losses, see Tversky and Kahneman 1981) as the

to buy it in the market. His consideration set is then
C' = {(g, — WTP),(0,0),(¢, — py)}and so his buying price
WTP decreases as p,, goes to zero.

19 This intuition can be formalized to account for recent
evidence on an endowment effect for risk, as documented by
Sprenger (2010).
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consequence of the same perceptual forces of
diminishing sensitivity and ordering applied to
different contexts of absolute and comparative
evaluation.

REFERENCES

Bordalo, Pedro, Nicola Gennaioli, and Andrei
Shleifer. 2011. “Salience and Consumer
Choice.” Unpublished.

Bordalo, Pedro, Nicola Gennaioli, and Andrei
Shleifer. Forthcoming. ‘““Salience Theory of
Choice Under Risk.” Quarterly Journal of
Economics.

» Brenner, Lyle, Yuval Rottenstreich, Sanjay Sood,
and Baler Bilgin. 2007. “On the Psychology
of Loss Aversion: Possession, Valence, and
Reversals of the Endowment Effect.” Journal
of Consumer Research 34 (3): 369-76.

»Ericson, Keith M., and Andreas Fuster. 2011.
“Expectations as Endowments: Evidence
on Reference-Dependent Preferences from
Exchange and Valuation Experiments.” Quar-
terly Journal of Economics 126 (4): 1879—
1907.

Heffetz, Ori, and John A. List. 2011. “Is the
Endowment Effect a Reference Effect?”
National Bureau of Economic Research Work-
ing Paper 16715.

»Kahneman, Daniel, and Amos Tversky. 1979.
“Prospect Theory: An Analysis of Decision
under Risk.” Econometrica 47 (2): 263-91.

» Kahneman, Daniel, Jack L. Knetsch, and Richard
H. Thaler. 1990. “Experimental Tests of the
Endowment Effect and the Coase Theorem.”
Journal of Political Economy 98 (6): 1325-48.

MAY 2012

Knetsch, Jack L. 1989. “The Endowment Effect
and Evidence of Nonreversible Indifference
Curves.” American Economic Review 79 (5):
1277-84.

» Koszegi, Botond, and Matthew Rabin. 2006. “A
Model of Reference-Dependent Preferences.”
Quarterly Journal of Economics 121 (4):
1133-65.

»List, John A. 2003. “Does Market Experience
Eliminate Market Anomalies?” Quarterly
Journal of Economics 118 (1): 41-71.

» Novemsky, Nathan and Daniel Kahneman. 2005.
“The Boundaries of Loss Aversion.” Journal of
Marketing Research 42 (2): 119-28.

Sprenger, Charles. 2010. “An Endowment Effect
for Risk: Experimental Tests of Stochastic Ref-
erence Points.” Unpublished.

»Thaler, Richard H. 1980. “Toward a Positive
Theory of Consumer Choice.” Journal of
Economic Behavior & Organization 1 (1):
39-60.

Tversky, Amos, and Dale Griffin. 1991. “Endow-
ment and Contrast in Judgments of Well-
Being.” In Subjective Well-Being, edited by
Fritz Strack, Michael Argyle, and Norbert
Schwarz, 108-18. Oxford: Pergammon.

»Tversky, Amos, and Daniel Kahneman. 1981.
“The Framing of Decisions and the Psychol-
ogy of Choice.” Science 211 (4481): 453-58.

»Tversky, Amos, and Daniel Kahneman. 1991.
“Loss Aversion in Riskless Choice: A Refer-
ence-Dependent Model.” Quarterly Journal of
Economics 106 (4): 1039-61.

Weaver, Ray and Shane Frederick. 2011. “A Ref-
erence Price Theory of the Endowment Effect.”
Unpublished.



	Salience in Experimental Tests of the Endowment Effect 
	I. Salience
	II. Of Mugs and Pens
	III. Of Mugs and Bucks
	IV. Conclusion
	References


