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Abstract

We propose that a person’s desire to consume an object or possess an attribute
increases in how much others want but cannot have it. We term this motive imita-
tive superiority-seeking, and show that it generates preferences for exclusion that
help explain a host of market anomalies and make novel predictions in a variety
of domains. In bilateral exchange, there is a reluctance to trade, leading to an en-
dowment effect. People’s value of consuming a good increases in its scarcity, which
generates a motive for firms and organizations to engage in exclusionary policies. A
monopolist producing at constant marginal cost can increase profits by randomly
excluding buyers relative to the standard optimal mechanism of posting a common
price. In the context of auctions, a seller can extract greater revenues by randomly
barring a subset of consumers from bidding. Moreover, such non-price-based ex-
clusion leads to higher revenues than the classic optimal sales mechanism. A series
of experiments provides direct support for these predictions. In basic exchange, a
person’s willingness to pay for a good increases as more people are explicitly barred
from the opportunity to acquire it. In auctions, randomly excluding people from
the opportunity to bid substantially increases bids amongst those who retain this
option. Consistent with our predictions, exclusion leads to bigger gains in expected
revenue than increasing competition through inclusion. Our model of superiority-
seeking generates ‘Veblen effects,” rationalizes attitudes against redistribution, and

provides a novel motive for social exclusion and discrimination.
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1 Introduction

“Of all the passions, the passion for the Inner Ring is most skillful in making a man
who is not yet a very bad man do very bad things. But your genuine Inner Ring
exists for exclusion. There’d be no fun if there were no outsiders. The invisible line
would have no meaning unless most people were on the wrong side of it. Exclusion

is no accident; it is the essence.” — C.S. Lewis, The Inner Ring, 1944.

“The scarcity of the music not only makes the music itself enjoyable but also gives

the collector a strange sense of superiority.” — Henry Rollins.

The desire to consume objects or possess attributes that others want but cannot
have seems to be a significant driver of demand in a variety of settings. Voters appear
to favor politicians who enact exclusionary policies that bar minorities and non-citizens
from institutions and markets—in spite of the economic harm to themselves (see, e.g.,
Mutz (2018)). Firms and organizations ration access to their goods and services. Sellers
advertise widely, but maintain product shortages despite persistent excess demand.!
Well-known restaurants and entertainment venues do not increase the price or the
capacity despite long lines; luxury brands would rather burn millions in undamaged
product than threaten their exclusivity.? Moreover, such ‘artificial’ exclusivity and
rationing is touted as a feature rather than a bug, intended to drive up demand by
highlighting the privilege of consumption in light of how many others would want the
same product, but cannot have it (Cialdini, 2007). While separate explanations have
been put forward to rationalize these seemingly-disparate phenomena, we propose that
they jointly point towards a model of superiority-seeking with a demand for exclusion.

In this paper, we develop a model where one’s desire for an object is not autonomous
but intimately linked to the desires of others. People derive pleasure from consuming
a good or possessing an attribute that others want more but cannot have—a motive
we term imitative (mimetic) superiority-seeking. This motive generates a demand for
exclusion because barring others from acquiring an object, e.g., through rationing,
constraining supply, or explicit policies, increases its value for those who can acquire

it. To build intuition, consider a fable on the rivalry between two siblings Luluwa and

'For example, well-known street wear brand Supreme—which was valued at $2.1 billion in 2020—sells
branded, but otherwise fairly standard, clothing in limited quantities, charging massive markups over
slightly lower quality products (Von Wilpert, 2019). Minimally horizontally differentiated, limited-
edition variants of well-known products such as sneakers are marked up 800-1000% over similar versions
(Moreno, 2020). Crucially, despite the price premiums, such exclusive products face considerable
excess demand at the going price: new offerings typically sell out within minutes—with many missing
the opportunity by mere seconds.

2See fashion brands destroying tons of unused product in order to maintain exclusivity, for example
Lieber (2018).



Awan. No matter how many toys they have at home, there is always one that the
children want to play with—the toy that the other child is playing with at the time.
The child wants to take it away and play with it herself; the ability to exclude the other
makes it all the more desirable.?

We show that a model of such preferences has important economic implications in
a myriad of environments such as basic exchange, classic monopoly, and auctions. A
series of experiments provide direct empirical support for the superiority-seeking motive
in these settings. We then outline implications for exclusionary practices more broadly,
including exclusivity and luxury consumption, redistributive preferences, trade, and
discrimination.

To set up the framework, let person i’s utility from consuming an object be the sum
of her private consumption utility (intrinsic taste) and a comparative term representing
the superiority-seeking motive. In our baseline characterization, this term corresponds
to the largest net gain in consumption utility that another person j would experience
if he acquired the object instead of ¢; person ¢ derives utility from knowing that there
is another out there who wants the object even more than she does, but cannot get it.*
The term is imitative (or mimetic) because it is defined over and mirrors the desires
of others; it captures superiority-seeking because this boost in utility requires these
desires to be unmet and in excess of one’s own.

We then derive direct economic implications of such superiority-seeking preferences.
In bilateral exchange, there is a reluctance to trade because owners value the unmet
desire of potential buyers. In markets, people have a direct preference for objects that
become relatively more scarce. This generates a motive for firms to engage in price-
and non-price-based exclusion as a tool for rent-seeking. Consider the central monopoly
problem where a seller produces identical copies of a good at a constant marginal cost
to a pool of ex-ante identical consumers. The classic result shows that the monopolist
maximizes profits by posting a single price and allowing everyone to buy at this price.
We show that if consumers are superiority-seeking, the seller always gains by randomly
excluding a limited fraction of potential buyers and offering the product to the rest
at a uniform price; rationing by artificially restricting supply creates excess demand
at the going price, which boosts demand. We further show that engaging in such
non-price-based exclusion dominates the classic optimal mechanism—even if random
exclusion binds with heterogeneous probabilities across buyer types or is effective only
for consumers with types lower than some threshold. In case where the product is
available for some higher price at an external market, the seller may gain further by
adopting a two-price scheme where the product is rationed at a lower price and sold

for a higher price ‘at will” Importantly, such rationing is beneficial for the seller even

3 According to some traditions, Luluwa and Awan were the partners and sisters of Cain and Abel.
4The Online Appendix 1.1 generalizes this characterization.



in the presence of a resale market where those with high enough valuations can still
obtain the good.

We then consider the implications of superiority-seeking for competitive exchange.
Randomly excluding potential buyers from a first-price auction will lead to both higher
bids and higher revenue for the seller—despite the lower competition. Holding the level
of exclusion constant, a larger number of active bidders still leads to higher average
bids and revenue—the standard competitive force is intact. However, holding the
number of active bidders constant, excluding bidders also leads to higher bids and
revenue from those who can participate. This is due to the increased chance that an
excluded person may have greater desire for the item than the prospective winner,
which boosts the latter’s valuation. This psychological effect is often stronger than
the classic competitive effect: if the degree of superiority-seeking is sufficiently large,
randomly excluding bidders generates higher rents for the seller than using any reserve
price under full inclusion—the classic optimal selling mechanism (Myerson, 1981; Riley
and Samuelson, 1981).

Four experimental studies test the predictions of the model. The first considers
the simple non-competitive setting of basic exchange. Participants were incentivized
to report their maximum willingness to pay (WTP) for a unique good—a custom
T-shirt designed specifically for the experiment—in one of two treatments. In the
Baseline treatment, all participants could submit their bid for the good. In the Random
Exclusion treatment, the experimenter publicly announced that a subset of people
would be randomly barred from the opportunity to purchase the good, allowing only
the remaining to submit their bids. Despite its transparent nature, exclusion led to a
nearly 50% increase in willingness to pay amongst those who retained this opportunity.

The second study considers the competitive setting of first-price auctions where
a single good is allocated to the highest bidder. Participants reported their bids for
the same unique good as the first study in one of three treatments. In the Baseline
treatment, all potential bidders participated in the auction. In the Random Exclusion
treatment, a subset of subjects were randomly and publicly barred from the opportu-
nity to participate. In the Non-Random Exclusion treatment, before announcing the
auction, participants first reported the extent to which they wanted the object. In this
treatment, exclusion per se was the same as in the Random Exclusion treatment, but
those who retained the opportunity to bid knew that the excluded wanted the good
less than they did.

Three main results obtain. First, findings from the Baseline treatment confirm the
standard prediction that bidding becomes more aggressive as the group size increases.
Second, consistent with superiority-seeking, random exclusion spurred more aggressive

bidding and increased the seller’s expected revenue relative to the Baseline condition.



Strikingly, the increase in average bids due to exclusion is nearly double the impact
of increasing competition. For example, the average bids from a group of four active
bidders with exclusion—where two are randomly excluded from a group of six (M = 6
and K = 2)—were nearly 60% higher than the average bids from a group of siz active
bidders without exclusion (M = 6 and K = 0). Holding the number of active bidders
constant, we also find that the presence of random exclusion substantially increases
bids and expected revenue. Finally, consistent with the model’s prediction, we find that
both average bids and expected revenue in the Non-Random Exclusion treatment were
similar to those in the Baseline treatment and lower than under Random Exclusion.

Studies 3 and 4 demonstrate the robustness of the results and illustrate the impli-
cations of the model more directly. Both pre-registered studies were conducted online
in a fully anonymous setting. An online store was set up to deliver a unique good—a
print of a painting by one of the authors—to participants. Study 3 matched an Active
participant with three Passive participants to form a group of four. The Active par-
ticipant first stated the extent to which she wanted the good, similar to Study 2. She
was then incentivized to report her maximum WTP for it in each of three scenarios.
The scenarios differed only in the number of Passive participants who would poten-
tially be barred from being able to purchase the good. Moreover, Active participants
were randomly assigned to a High, Low, or No Information treatments. In the High
(Low) Information treatment, each Active participant was told that the Passive partic-
ipants in her group had a greater (lower) desire for the good than her own; in the No
Information treatment, Active participants were not given any information about the
desires of the group. This experiment allowed us to explore superiority-seeking on the
intensive margin, in a within-subject design where the independence between exclu-
sion and actual scarcity is readily transparent. Consistent with our predictions, Active
participants were willing to pay more for the good when more people were potentially
barred from purchasing it—but only in the High and No information treatments.

In Study 4, we examined the classic monopoly setting to test the implications of our
main theoretical result. We recruited 100 participants and elicited their valuation for
the same art print as in Study 3 across two scenarios. In the No Exclusion scenario, all
participants would have the opportunity to purchase the art print, depending on their
willingness to pay; in the Exclusion scenario, only sixty of the recruited participants
would be randomly selected to have this opportunity. All participants were told that
after they had reported their willingness to pay in both scenarios, the computer would
flip a coin to determine which would be played out ‘for real’ Results showed that
exclusion—which was transparently random by design—shifted the demand distribu-
tion substantially to the right: median WTP increased by 50% in the scenario where

participants knew that others would be excluded. Moreover, as long as the marginal



cost of supplying the product is not too low (at least $2 in our setting), a profit-
maximizing firm would be better off in the exclusion scenario despite the 40% smaller
customer base. Together, our four studies rule out a host of alternative explanations
such as scarcity as a signal of value, direct consumption externalities, interdependent
values per se, e.g., Milgrom and Weber (1982), social preferences over money, a height-
ened desire to obtain the good due to differential attentional effects, and feeling lucky
due to not being excluded.

While to the best of our knowledge the superiority-seeking motive has not been
considered in economics, the idea that it is an important aspect of social interactions
has a long tradition in social thought, e.g., Augustine (2009), Hobbes (1998), and
Rousseau (1755). For example, in his Discourse on the Origin of Inequality, Rousseau
emphasizes the role of what he considers to be the critical and potentially destructive
motive of human sociability: a person’s tendency to compare herself to others and
engage in activities through which she can experience her superiority over them. Such
amour propre, as Rousseau calls it, represents a person’s concern with comparative
success or failure as a social being and involves joy from feeling superior over others;
he describes the motive as key for understanding the function of political institutions.
More recently, Dr. Martin Luther King Jr. referred to a similar motive as a universal
‘Drum Major Instinct.® Notably, our characterization of superiority-seeking also draws
on the work of the literary scholar René Girard (Girard, 1965, 2004), who emphasizes a
distinction between appetites—consumption utility in our context—and more intense
desires. In his language, appetites are basic and individual. Desires, on the other hand,
are not autonomous but inherently mimetic.°

We argue that economic settings naturally spur superiority-seeking over the unmet
desires of others. In Section 6, we outline broader implications of our framework for
both non-price-based and priced-based methods of exclusion. In the presence of binding
income inequality, superiority-seeking predicts so-called ‘Veblen effects’ (Veblen, 1899),
where the demand for luxury goods increases in response to price increases. This seem-
ing violation of the law of demand has typically been explained through the motive of
signaling one’s income status.” Our model provides an alternative and complementary
private mechanism which operates irrespective of the direct observability of one’s own
consumption or income. To illustrate, consider the example of a real diamond ring
versus a fake one (e.g., cubic zirconia); both are practically indistinguishable to outside
observers. Under signalling, it may thus make sense to buy the cheap fake ring and use

the savings for some other form of consumption. In our framework, the accompanying

°Dr. King’s sermon can be found here: https://kinginstitute.stanford.edu/king-papers/documents,/
drum-major-instinct-sermon-delivered-ebenezer-baptist-church.

SIn fact, an earlier draft of this paper was titled ‘Mimetic Dominance and the Economics of Exclusion.
"See, for example, Bagwell and Bernheim (1996); Pesendorfer (1995).


https://kinginstitute.stanford.edu/king-papers/documents/drum-major-instinct-sermon-delivered-ebenezer-baptist-church.
https://kinginstitute.stanford.edu/king-papers/documents/drum-major-instinct-sermon-delivered-ebenezer-baptist-church.

superiority boost is only present for the true diamond, as others’ unmet desire for a
fake diamond is likely close to null and burning money delivers no benefits. As we dis-
cuss, the predictions of superiority-seeking for generating Veblen effects closely match
key aspects of the consumer landscape for luxury goods and other forms of exclusivity,
and help rationalize various aspects that a pure signalling explanation may struggle to
account for.

Notably, the use of non-price-based methods of artificially restricting availability of
products and services is common in a variety of domains. Advertising often exploits
the psychology of exclusion in sales of private goods such as in the case of scarcity
marketing—a cornerstone of advertising practice.® Many advertising guides explic-
itly note that the practice of scarcity marketing rests on the premise that access to
exclusive goods makes owners ‘feel powerful’ as a result of obtaining something that
others desire but cannot have.” Becker (1991) notes the lack of firm responses to ex-
cess demand, highlighting the persistent presence of long queues for products such as
restaurants, nightclubs, and sporting events. He considers several explanations for such
rationing but ultimately concludes that they would not generate the unwillingness of
firms to either expand supply or raise the price. In a similar vein, the prevalence of
‘club goods’—which are characterized by exclusion as a feature rather than a bug, de-
spite being non-rivalrous on the margin—has long puzzled economists. Our model can
rationalize these phenomena. In our framework, firms and advertisers will artificially
restrict actual or perceived availability of a good to exploit the superiority-seeking mo-
tive. For those who do end up obtaining the good, rationing generates a utility boost
from the unmet desires of others. As our fourth study demonstrates, the gap between
supply and demand can be an effective tool to extract rents from consumers, such that
eliminating excess demand may actually lead to a drop in overall demand.

More broadly, superiority-seeking provides a cohesive explanation for exclusion by
institutions and group-based discrimination. ‘Included’ members derive greater plea-
sure from consuming goods, possessing attributes, and belonging to organizations from
which others are restricted—even if these restrictions are unnecessary from a marginal
cost perspective (e.g., in case of ‘club goods’), lead to material losses (as in the case
of immigration restrictions and protectionism), or are based on seemingly arbitrary
criteria or characteristics (such as in the case of ‘taste-based’ discrimination). Fi-
nally, we discuss how superiority-seeking rationalizes seemingly anomalous attitudes

towards redistributive policies, such as the observation that the strongest opposition

8In his runaway bestseller on the topic, titled Influence: The Psychology of Persuasion, Robert Cialdini
identifies scarcity marketing as one of the six ‘Weapons of Influence. He argues that scarcity marketing
is most effective when people are made to believe that rivalrous others are simultaneously competing
for the same good—that attaining it means others who want the good are excluded from having it.

9See practical guides to marketing: https://sumo.com /stories/scarcity-marketing, https://blog.crobox.
com/article/scarcity


https://sumo.com/stories/scarcity-marketing, https://blog.crobox.com/article/scarcity
https://sumo.com/stories/scarcity-marketing, https://blog.crobox.com/article/scarcity

to increases in the minimum wage is concentrated amongst those making the second-
to-lowest amount (Kuziemko et al., 2014), and provides a psychological basis for the

maintenance of social stratification (Darity Jr et al., 2015).

2 A Model of Superiority-Seeking

2.1 Setup

In this Section, we develop our basic model of imitative (mimetic) superiority-seeking
and outline some of its consequences. Our model is purposefully simple. As we describe
below, we present a more general model in Online Appendix 1.1 where we relax various
simplifying assumptions and demonstrate the robustness of our results.

To illustrate, suppose first that there is a single object and two people 7 and j. Let
their consumption utilities (intrinsic tastes) from the object be v; and v;, respectively.

Person i’s overall utility from consuming the good is then given by:

consumption utility superiority boost

. . athn
person #’s valuation = v; + a max {v, —vi}
me{i,j}

where a € [0,1) is the strength of the superiority-seeking motive.'? If o = 0, there
is only classic consumption utility. If « > 0, there is the additional presence of the
superiority boost: person i enjoys a utility boost from consuming the good proportional
to the extent to which j would derive greater consumption utility from the object than
she does. If i has a greater intrinsic taste for the object, the comparative term is
zero; otherwise, it is positive. Person i’s overall utility from consuming the object thus
mirrors j’s unmet intrinsic taste for it as long as this is in excess of her own.
Consider now a more general setting. Let there be M people. Let each person i’s
consumption be given by a non-negative L-dimensional vector, ¢; € C; C RY, where
each dimension corresponds to an attribute or type of good. Direct consumption utility
is given by Vi(ci,ti) = >, vii(cig) + ti, where t; € R is monetary transfer. We thus
assume that preferences are additively separable across dimensions and are quasi-linear
in money.!' Finally, each v;; is bounded and increasing with v;;(0) = 0. Let C then

be the product of the individual C; sets with generic element ¢ € C. Person i’s utility,

10The parameter « is constrained to be less than one in our setting to ensure that a person’s overall
utility is non-decreasing in her own consumption.

" Considering an additively-separable specification of consumption utility is common in leading behav-
ioral models of consumption with a comparison point, e.g., Készegi and Rabin (2006), and Bordalo
et al. (2013), and in tractable choice, e.g., Friedman and Sakovics (2015) or Camara (2021). One
can, however, extend the model to consumption of a given kind being a vector rather than a scalar.



Ui(e,t) : C x R — R, is given by:
Viei, ti) + a X2y max {vmi(emg + cig) = vma(em) — vialei) ),
meM\i

where {-}* refers to the positive part of its argument. In words, in addition to her
standard consumption utility, a person i derives utility from superiority-seeking. For
each kind of good or attribute, this superiority boost corresponds to the maximal excess
consumption utility gain that another person j would derive if j had, in addition to
j’s own consumption of this good, i’s consumption of the good transferred to him as
well. If ¢ has the greatest direct utility from this consumption, then this boost is zero;
otherwise it is positive.!? Our setup implies no superiority-seeking over money per se;

rather, it is directed towards objects of consumption. A few remarks are in order.

Remark 1. In our formulation, for each attribute, the extent of superiority associated
with one’s consumption is determined by the mazimal other’s excess taste for one’s
consumption of this attribute. This assumption is somewhat extreme and is adopted
for simplicity only. In particular, it implies that holding the maximum excess taste for
i’s consumption constant, it does not matter what fraction of others have an excess
taste for what ¢ has, nor does it matter how much those others would like to have what
1 has.

In Online Appendix 1.1 we generalize the model. We relax the maximum speci-
fication and allow the superiority boost to be determined by the convex combination
of the average excess tastes and the maximum excess taste of others. For any such
combination, the utility boost now depends positively on the fraction of others who
would derive an excess consumption utility from ¢’s consumption and is strictly increas-
ing in each other person’s excess consumption utility from it—even when the maximal
excess valuation is unchanged. Furthermore, since the combination is always smaller
than the max, the impact of superiority-seeking relative to consumption utility, given
any endowment ¢, is now always quantitatively smaller than in the above formulation.
Nevertheless, we show that all our predictions extend either to all such generalizations

considered, or for weighted averages well away from the max specification.

12Note that the endowment of others, c_;, matters for one’s superiority boost. For example, if j has
unit demand for a kind of good, then ¢ does not derive a superiority boost vis-a-vis j from having
this kind of good if j already has a unit of this good, but potentially does if j does not.

13Formally, for a given ¢, j € M\i, and fixed I, where for ease of exposition we now suppress [ from the
notation, let v;,; = max{v;(c; +¢;) —v;(c;) —vi(ci), 0} denote j’s excess valuation of i’s consumption.
Person ’s utility is now given by:

. V4.4
ZJGM\Z i
————— + af max vj,; + ti,

vi(ci) + a(l = B) M—1 jEM\i .

where 8 € [0,1]. If 8 = 0, the boost corresponds to the average excess valuation of others. If 8 — 1,
it converges to the maximum specification described in the main text above. For any given 8 € [0,1)



Remark 2. The formulation above also assumes that the utility boost enters as an
additive term next to consumption utility. In Online Appendix 1.1, we also general-
ize this aspect of the model and allow it to be a multiplicative factor of consumption
utility; there, if one derives no utility from the consumption of an attribute, she also
derives no superiority boost from possessing this attribute even if others have posi-
tive unmet intrinsic taste for it. Hence, there is now a non-monotonic relationship
between consumption utility and the superiority boost. We again show that all our

main predictions are robust to such multiplicative specifications as well.

Remark 3. Superiority-seeking does not simply correspond to imitative or ‘mimetic’
desire, or interdependent values, e.g., Milgrom and Weber (1982), or preference un-
certainty /common values (e.g., Fischer et al. (2000), Li and Mattsson (1995), Wilson
(1969)), whereby one infers the quality or the consumption value of a good from how
much others like it, irrespective of whether or not others have the good. Crucially,
the extra utility from consuming an object in our setup does not derive from the fact
that many like such a good as well; it is not a matter of interdependent values per
se. Rather, the utility boost is derived from the unmet desires of others—from what
they lack. It corresponds to a motive whereby people enjoy consuming goods through
exclusion and excess.

Superiority-seeking is also distinct from the idea of envy as is commonly expressed
in the context of envy-free allocations, e.g., Varian (1976). There, envy refers to person
i preferring what j has over her own allocation. It relates to what person ¢ desires as
a function of what person j has. The motive of superiority-seeking instead refers to

what the other, person j, desires in relation to what person 7 has.

Remark 4. A primitive of our model is the comparison set M. In some applications,
the comparison set arises naturally given the set of people one interacts with: one’s
set of siblings, high school class, set of business partners or colleagues, sets of peers,
known social media contacts, etc. In line with leading approaches to social preferences,
we do not endogenize the comparison set, but implicitly assume that such preferences
are framed somewhat more narrowly and need not be global.'* We also do not claim
that superiority-seeking applies to all goods and attributes equally—it may be affected
by salience (Bordalo et al., 2013), and there may be factors that mitigate its impact or

and ¢, the weight assigned to the excess valuation of each j € M\i is strictly positive, and the weights
always add up to one. As f increases, the boost also increases. At the same time, i’s overall utility
continues to be increasing in her own consumption ¢; and in the excess valuation of any j for any
a € [0,1). If a prediction described below holds only for § sufficiently large, we point this out.
Otherwise it holds for all 8 € [0, 1].

The social context that defines a comparison or consideration set is a basic assumption in nearly all
models of social preferences, e.g., Fehr and Schmidt (1999) and Charness and Rabin (2002), and the
empirical results that motivated these models therein can only be interpreted given such context-
dependent bracketing. While this is a limitation of our framework as well, Sections 6.2 and 7 discuss
how comparison sets may be shaped in the context of political economy and advertising.



shift it from one domain to another. Our formulation potentially allows for this type
of heterogeneity and dependence. Understanding these factors is clearly important.
We are unaware of any prior empirical research that would help guide these modelling

choices and leave such extensions to future work.

2.2 Trade

We now turn to basic implications of imitative superiority-seeking for bilateral trade.
Let there be two people and a single good. Suppose that each party’s consumption
utility is drawn i.i.d. from a strictly increasing cdf F'(v) which admits a continuous
density defined on some bounded interval [0,7]. The good is allocated randomly to one
of the parties.

First, let there be no private information about preferences; i.e., the realizations
of the consumption utilities become public before trade. Suppose that any monetary
transfer is possible and the parties bargain efficiently. Our first corollary shows that

superiority-seeking is a force against trade.

Corollary 1. If a = 0, trade happens with an ex-ante probability of 1/2. If o = 1,
trade never happens. For any transaction cost € > 0, the ex-ante probability of trade is

strictly decreasing in .

The logic of why trade never happens with full superiority-seeking is simple. If the
owner were to sell the object to the buyer, then whatever is the buyer’s gain from the
trade in terms of consumption utility, this is mirrored directly as the seller’s loss of
imitative superiority. Trade is effectively zero sum. More generally, if person j were
to gain more in consumption utility than ¢ would lose—the very precondition of trade
with money—a fraction of this would correspond to a psychological loss for i. Given
any positive transaction cost, the ex-ante probability of trade then strictly decreases
in superiority-seeking and becomes zero before its extent becomes full.

Suppose now that valuations are realized privately and consider a simple exchange
mechanism. Consider any price p from (0,7) and suppose that players simultaneously
decide whether to say yes or no to trade at this price. These decisions are then publicly
announced and trade takes place at p if and only if both parties said yes. We focus on

BNE with a positive ex-ante probability of each player saying yes.'

Corollary 2. If o = 0, the probability that the seller says yes is the same as the
probability that the buyer says no. If a > 0, the former is strictly lower than the latter

for any given price p.

15This restriction is imposed only because there is always another equilibrium where both the seller
and the buyer announce no. That equilibrium is, however, purely artificial and is not robust to any
trembles.

10



The logic of the above result is strategic. Given superiority-seeking, if the buyer
values getting the item more, the seller values keeping it more. The seller is thus
reluctant to say yes because conditional on trade, her valuation from keeping the object
may increase. Hence, in equilibrium the seller needs to be compensated for the loss of
the superiority boost.©

The above is consistent with the classic finding of an endowment effect, where sellers
require systematically higher prices to part with a good than buyers are willing to pay
(Kahneman et al., 1990). In our setting, the driver of the reluctance to sell is social
and relates to a person’s belief about the preferences of others. In turn, the trading
mechanism is also key. More generally, in our setup a person’s willingness to trade an
object is a function not only of the identity and the endowment of the recipient, but
the endowments of those unaffected by trade. This leads directly to the implications

of superiority-seeking for people’s preferences over scarce goods and exclusion.

2.3 Scarcity and Exclusion

Superiority-seeking leads to an increased willingness to keep goods that become rel-
atively more scarce. To illustrate this, consider a setting where P randomly chosen
people are assigned a pen and C' other randomly chosen people are assigned a cup,
with P 4+ C < M. Suppose that each person has some privately known unit demand
for a pen and separately for a mug drawn from a non-degenerate distribution. A single
randomly chosen person ¢ has the right to unilaterally swap her object with a randomly

chosen other who is assigned the opposite object.

Corollary 3. If i is a cup owner, the probability that she swaps is strictly decreasing

in P and strictly increasing in C.

The logic of the above prediction is based on the fact that as the relative scarcity of
a good increases (decreases), the superiority boost associated with keeping it increases
(decreases). All else equal, the more scarce an object is, the greater is the expected
superiority boost associated with consuming it since the expected excess valuation for
this object increases as well.

An analogous way to express this preference for exclusivity is to consider consump-
tion along a single dimension. As long as consumption utility exhibits diminishing
differences, it follows that, all else equal, the value of one’s consumption is higher the
lower the consumption of others along this dimension is. This also implies that a per-
son may also care about who she trades with under a given fixed price. To illustrate,

suppose that person ¢ has two Swiss watches, and everyone else in her social context

16Note that this mechanism may also help rationalize the so-called dynamic ‘reactive devaluation’ effect
in negotiations (Ross, 1995).
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is randomly endowed with either one or zero such watches. All else equal, person i’s
willingness to give up one of her Swiss watches in exchange for a fixed price will be
higher if it is to someone who already has a Swiss watch than if it is to someone without
one. In expectation, the former trade preserves a greater superiority boost than the
latter.!”

2.4 Monopoly

We now turn to the central result of this Section. Consider the classic monopoly prob-
lem. The seller can produce identical copies of a good at some constant marginal cost
normalized to zero. Each buyer ¢ has a unit demand for the good. Without impos-
ing any artificial production or pricing constraints, we show that the seller can always
achieve a higher revenue by randomly excluding some buyers from the opportunity to
acquire the good—vprovided there are enough buyers left—than by allowing all to buy
at the classic optimal monopoly price. Creating excess demand becomes a robustly
effective tool for rent seeking.

Before demonstrating this, we first describe some implications in a simple example
under the (unrealistic) assumption that consumption utilities are public information.
Under standard preferences, the seller wants to sell to each buyer at a price equal to her
reservation price (perfect price discrimination). In the presence of superiority-seeking,
the seller can instead maximize her revenue by excluding buyers who want the item

the most.

Example 1. Suppose there are three people with vi = vo9 =1 < h = vs.

1. If a < ﬁ, the seller’s revenue is mazximal when selling to each buyer i at

Di = ;.

2. If a > ﬁ, the seller’s optimal revenue is given by excluding the high value

buyer and selling to the low value buyers at p =1+ a(h —1).

While the seller never gains by excluding the lowest valuation type, she gains from
excluding the high valuation buyer. Such exclusion generates a boost in aggregate
demand that may well be larger than the high-valuation buyer’s maximal willingness

to pay. 18

To illustrate, let M = {h,i,j} with randomly assigned endowments 0, 1, and 2 Swiss watches
respectively. For j the difference between trading with h or i, for a given fixed price p, is purely in
terms of the change in the superiority boost. Given random assignment let up = w;. If consumption
utility exhibits diminishing differences, the superiority boost is maz{u;(1) — u;(0) — u;(1),0} when
selling to ¢ and maz{u;(2) —u;(1) —u;(1),0} when selling to h, but then u; (1) —u;(0) > u;(2) —u;(1).

8The above also illustrates that superiority-seeking leads to very different conclusions than a resale
motive. While the first point holds regardless of whether or not resale between the buyers is possible,
the second point holds only if resale is sufficiently costly. If resale was free, the low valuation
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Consider now the standard monopoly setting. Each buyer’s consumption utility
is again drawn independently from a cdf F' over [0,7] which admits a continuous and
strictly positive pdf and is her private information. The classic result for this setup,
given standard preferences (aw = 0), is that the seller’s optimal selling mechanism
is to set a single price common to all potential customers and thus allow each to
buy at will (e.g., Harris and Raviv 1981, Myerson 1981, Riley and Samuelson 1981,
Skreta 2006). In contrast, for any o > 0, if the number of potential buyers is not
too small, randomly excluding some buyers from the opportunity to buy the product,
i.e., rationing, robustly permits the seller to achieve a strictly higher revenue than the

classic optimal mechanism.

Proposition 1. Consider the above monopoly setting.

1. If a =0, the seller never gains from randomly excluding buyers and her optimal

profit is achieved by posting a price p* common to all.

2. For any a > 0, there exists a bounded M, such that if M > M,, the seller’s
revenue is strictly higher when she randomly excludes a strictly positive number

of buyers and sets a common price p for the rest.r

The above result helps parsimoniously and robustly resolve a key puzzle in pricing
practices, e.g., Becker (1991), with minimal assumption on the shape of the underlying
value distribution and without imposing arbitrary production or pricing constraints. In
contrast to the classic optimal mechanism where the uninformed seller sets the optimal
monopoly price to all and allows each to buy at will, in the presence of superiority-
seeking, the seller always gains by engaging in non-price-based exclusion and creating
excess demand for her product at the going uniform price.

To see the logic, note first that in the classic case, random exclusion strictly reduces
demand without allowing the seller to extract a higher rent from the remaining buyers.
In the presence of superiority-seeking, however, the non-excluded buyers now derive
extra pleasure from superiority when acquiring the product. This outweighs the loss
from having a smaller consumer base if there are enough consumers left.’

Note also that the increase in the willingness to pay by the non-excluded consumers

is increasing in the number of those excluded. While the optimal fraction of potential

buyers would want to sell their objects to the high valuation buyer and anticipating this, their total
willingness to pay in equilibrium would need to be bounded from above by I + h < 20 + h.

9Tn the generalization of our model, if random exclusion strictly benefits the seller for a given M and
a, this holds also for any 8 < 1 that is not too low. Furthermore, holding such an M fixed, an
increase in « increases the range of 8’s where this holds as the superiority-seeking term smoothly
increases both in « and in f.

20Here we consider the classic monopoly problem where the seller faces a pool of ex-ante identical
buyers. It is immediate that Proposition 1 extends to the case where the seller has additional
information and can engage in third-degree price discrimination.
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buyers to be randomly excluded depends on further details about the cdf F', the next

example illustrates that this fraction may be substantial.

Example 2. Suppose F' assigns probability 1/3 to v; = 1 and 2/3 to v; = 0. Let
M = 18. The optimal number of buyers to randomly exclude is 5 for any o > 0.53 and

zero otherwise.

Above, exclusion was random per buyer and we assumed that it was binding irre-
spective of the excluded buyers’ intrinsic tastes. In practice, excluded buyers who have
a sufficiently high consumption utility for the product may still find a way of obtaining
the rationed good, e.g., through some external high cost seller.?! However, assuming
that random exclusion binds for all types equally is not needed. The same result holds
if exclusion binds only probabilistically, whereby there is some strictly positive—but
potentially heterogeneous—probability that exclusion binds for any given type of a
randomly targeted buyer. If it does not bind, this buyer can still obtain the product
without paying the seller. Similarly, consider v"-constrained random exclusion where
exclusion binds if and only if the excluded buyer’s type is lower than some cutoff v";
otherwise, he can obtain the good even without paying the seller. The next corollary

demonstrates the robustness of Proposition 1.

Corollary 4. For any v" > 0, Proposition 1 extends when replacing random exclusion
with v"-constrained random exclusion, either weakly or strictly (always strictly if v >
p*).

Note that Corollary 4 does not rely on the seller collecting any revenue from ex-
cluded buyers even if they are somehow still able to obtain the good. At the same
time, its proof implies that the lower is v", the lower is the superiority-seeking boost
that those purchasing from the monopolist derive. In turn, as it becomes easier for
excluded buyers to access the product elsewhere—for example, by becoming cheaper
to obtain from an external seller—the lower is the monopolist’s return from adopting

such non-priced-based exclusion.

Two-price scheme. Notably, this has implications for the monopolist’s optimal pric-
ing scheme. Suppose that excluded buyers can obtain the good externally at some
higher price v®. A monopolist facing superiority-seeking buyers may further benefit,
relative to the standard optimal mechanism, from adopting a two-price scheme with
random exclusion. Specifically, suppose that she offers the good at some price p;, where
buyers are subject to random exclusion and also at p;, = v", where each buyer can buy

at will even if excluded at p;.2? Under v"-constrained random exclusion, the availability

2IThe discussion here implies that for Proposition 1, it suffices that people believe that there are others
with taste greater than their own but who cannot obtain the good due to excess demand.
22Note that a two-price scheme without random exclusion at p; collapses to a single-price scheme.
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of the good at p, will not decrease demand at p; since those with consumption utilities
above pp will still have obtained the good. At the same time, given such exclusion,
there is leftover demand amongst the excluded and the monopolist can collect further
rents by selling at py, (or slightly below).?? Notably, given standard preferences (a = 0),
since random exclusion provides no demand boost the revenue from a two-price scheme
is just the convex combination of separately posting the common prices p; and py; it is
then still always bounded from above by posting one of these prices.?*

Exclusion and Resale. Building on the above, in many cases consumers can obtain
products through resale markets. For example, while Ticketmaster holds an effective
monopoly on ticket sales for many live events, ticket purchasers can resell their tick-
ets (subject to some restrictions) through companies such as StubHub. Importantly,
however, these resale platforms are typically characterized by substantial fees on both
sides of the transaction process.?® It is therefore potentially interesting to consider the
above setting where buyers can access, at some transaction cost, a resale market where
the monopolist’s product is re-sold.

First consider a totally frictionless resale market where all utilities become public
information, no one has to incur any transaction costs, all efficient trade happens, and
this is anticipated ex-ante. In this case, random exclusion provides no benefits for the
seller because such a resale market implies that the goods end up in the hands of those
who have the highest consumption utility for it.

Now consider the more realistic case where buyers and resellers can access a resale
market where each incurs some transaction cost, 73, 75 > 0 respectively. At the resale
market the good is sold for some market clearing price p,., which must then be higher
than that offered by the monopolist. Suppose that this market is competitive at the
reselling-side and that resellers of the good make zero profit from the transaction.
Specifically, p, equals the monopolist’s price p/ plus 7,5, independent of demand, and

supply can then adjust directly to demand. In this case, if buyer j is excluded by the

2This type of pricing scheme is increasingly common for firms selling exclusive goods. Consider
for example Bruce Springsteen’s recent run of shows on Broadway. Ticketmaster—who had exclu-
sive rights to sell the tickets— first contacted everyone on their broad email list about the concert
series. If someone wanted to purchase the ticket, they were invited to sign up for a separate ‘pre-
sale’ list of interested buyers. Ticketmaster then contacted a random subset of those who signed
up and offered them the opportunity to purchase a ticket. The offered price p; was substantially
lower than the price pr at which the tickets were offered after this pre-sale. The British immer-
sive theatre company Punchdrunk, for its current show 'The Burnt City,” offers a ticket lottery
where the price is 25 GBP conditional on winning, while it also offers regular tickets starting at 55
GBP (https://onecartridgeplace.com/theburntcity/). Similarly, the firm with the exclusive rights
to allocate tickets to the 2022 World Cup in China used the same pricing scheme. The company
Rafflecopter regularly partners with other firms to distribute exclusive products through the type of
two-price scheme outlined here (e.g., new models of OnePlus phones).

24See Skreta (2006) on the general optimality of a single posted price with standard preferences.

25This is the case in the vast majority of formal resale markets. For example, StubHub charges a 15%
fee to the seller and a 10% fee to the buyer for each transaction.
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monopolist, but v; > 7, +p,, then j still obtains the good. Hence, the superiority boost
of a purchaser with consumption utility v; is bounded from above by a(7y+p,—v;). This
puts a limit on the benefits of non-price-based exclusion, but Corollary 4 still implies
that, if the pool of potential buyers is not too small, the monopolist can still benefit
substantially from rationing. This follows by setting v* = 74 + p,. Intuitively, there is
still a positive wedge between the valuation of someone who is excluded, and finds the
resale price too expensive given the transaction cost, and someone who purchases the
good from the monopolist and keeps it—deriving more utility from it than the resale
price. At the same time, the lower is 7, or 7., the smaller is the maximal gap between
the valuation of someone who does not obtain the good, given the transaction costs,
and a person who buys it from the monopolist. This generates a comparative static on
the transaction costs of participating in a resale market: a more easily accessible resale

market shall decrease the return from adopting random exclusion.

Discussion. The above results rely on the seller having some monopoly power. Ran-
dom exclusion provides no demand boost and can only lead to a loss for the seller if the
good is provided under perfect price competition (Bertrand competition), where any
excluded buyer can obtain a perfect substitute at the same or lower price. As outlined
above, the benefits of rationing also decrease with the ease at which excluded buyers
can access close substitutes from another seller.

In the context of competition between sellers with vertically differentiated products,
the relative quality of a seller’s product may also play an important role. To illustrate,
maintain unit demand, and let the consumption utility of person i be v;qx, where quality
qr € {q, qn} is such that ¢ < qp. If i possesses both quality versions, his consumption
utility is the highest of the two, i.e., v;qy.2° Consider the seller of the lower quality
product and suppose that the high quality version of the good is available at some
fixed price p. If this seller priced her lower quality good above p, she would face no
demand and clearly cannot gain from rationing. If she priced her product below p, the
benefit from random exclusion would depend on the price difference and the quality
difference. All else equal, the higher is ¢, the lower is the monopolist’s benefit from
rationing. More generally, the profitability of non-price-based exclusion increases with
the absence of a higher quality substitute. Future work should explore the implications
of the superiority-seeking motive for vertical and horizontal product competition and
product innovation.

In our formulation of the superiority-seeking motive, the utility boost for person 4
is positive only if there is someone who would have a greater consumption utility gain
from consuming the product than ¢ does. For this reason, the presence of heterogeneity

in consumption utilities—i.e., that F' is not degenerate—is important. In the absence

26Quch preferences are common in the literature on vertical differentiation, e.g., Tirole (1988).
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of such heterogeneity, random exclusion provides no benefit for the seller. However,
one can relax the assumption of zero superiority-seeking boost without excess desire
and assume that the boost is characterized by a convex function that is always strictly
increasing in the consumption utility gain of others from the object, even if it is not in
excess of one’s own. Here, random exclusion can benefit the seller even in the absence of
heterogeneity in tastes. To illustrate, suppose that each buyer has the same commonly
known unit demand v > 0 for the good. Let s(K, M) correspond to the superiority-
seeking boost that someone who owns the good derives when K out of M people are
randomly excluded and cannot obtain the good, where s(K, M) > 0 iff K > 0. The

seller’s profit, given optimal pricing, is then II(M, K) = (M — K)(v 4+ as(K, M)). In
sS(IKM) o K
v a(M—-K)

turn, if for some K, then exclusion will benefit the seller.?”

3 Exclusion in Auctions

Consider now the implications for the classic competitive allocation mechanism of a
first-price auction. Potential buyers compete for an indivisible good by submitting
sealed bids. As before, each person i’s private consumption utility for this object v;
is an independent and privately drawn from a cdf F(v) over [0,7] with a bounded,
strictly positive, and continuous density. The seller derives a normalized consumption
utility of zero from the object. Each bidder then maximizes her expected utility, which

is given by
Ev; + « m%({vj —v;} — b;] in case of winning, 0 otherwise.
jE

We denote the number of people randomly excluded from the ability to submit a bid
at the start by K < M — 1, and the number of active bidders by N = M — K > 2. As
is standard in the auction literature, we focus on the monotone symmetric equilibrium

where the lowest type makes zero surplus (Milgrom and Weber, 1982).

Proposition 2. The symmetric equilibrium is characterized by a bidding strategy b(v;)
such that

1. If K =0, bidding is independent of c.
2. If K >0, bidding and revenue are increasing in .
3. Holding K constant, bidding and revenue are increasing in M for any o > 0.

4. Holding N constant, bidding and revenue are increasing in M iff o > 0.2

271f s(K, M) is non-vanishing in M, then this condition is always satisfied for some K given any o > 0
and M sufficiently large.

Z8Points 1, 2 and 4 of of Proposition 2 continue to hold for any 3. In the case of point 3, for simplicity,
we restrict attention to K = 0, where again the prediction extends to any f.
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First, irrespective of the degree of superiority-seeking, the seller’s expected revenue
is increasing in the number of competing bidders. The classic competitive force is intact.
Furthermore, in the absence of exclusion, bidding is independent of the superiority-
seeking motive. At the same time, exclusion also leads to more aggressive bidding
given any positive a and this effect increases in the number of those excluded.

To see the logic, note that in the absence of exclusion, the auction is efficient; the
winner is the player with the highest realized valuation. Hence, conditional on winning,
she derives no boost from superiority. In contrast, in the case of exclusion, the winner
of the auction may not be the person with the highest valuation for the object. She then
derives a utility boost from superiority since those randomly excluded may have excess
valuation for the object. This leads to more aggressive bidding by those included.

From this, it follows that now both more inclusion (greater competition, higher N)
and more exclusion (higher K)—which leads to lower competition—result in higher
bids. It is therefore natural to ask whether it is better for the seller to have more
or less buyer competition from a given pool. The answer depends on the extent of
superiority-seeking. For simplicity, below we assume that private valuations are drawn
uniformly and denote by II(M, K) the seller’s expected revenue when K of the M

potential bidders are randomly excluded at the start.

Proposition 3. For any M, there exists o < apr < 1 such that
1. If a < o, II(M, K) is decreasing in K;
2. If a>ao*, II(M,K)>1I(M,0) if K < Kjpo with Ko increasing in o and M ;
3. If a > ayp, (M, K) is increasing in K ;
4. If o < a < ap, (M, K) is inverse U-shaped in K.

If the extent of superiority-seeking is small, the standard result holds and more com-
petition is better—exclusion hurts the seller. For moderate levels of superiority-seeking,
the comparative static is inverse U-shaped. Exclusion, despite the lower competition,
raises the seller’s expected revenue up to a threshold.?? If the number of excluded
crosses this threshold, this effect reverses. This threshold is increasing in the degree of
superiority-seeking and in the overall size of the group. Finally, if superiority-seeking
is sufficiently large, the seller’s expected revenue is strictly increasing in the number of
bidders excluded.

To see the logic, consider first the standard effect. Exclusion decreases bid amounts
because each bidder knows that she faces less competition, and thus she has an incen-

tive to shade more. Furthermore, there are now fewer bidders which further decreases

29This reversal of the classic revenue prediction continues to hold under the generalization of our model
as long as 8 and « are not too low.
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the seller’s rents. In the presence of superiority-seeking, this standard effect is fully
present. However, there is now a countervailing psychological force. Since the winner
may not be the person with the highest consumption utility, the winner experiences an
added superiority boost. As the number of excluded bidders increases, competition de-
creases, this countervailing psychological force also becomes stronger since the expected
maximal unmet excess valuation also increases. If the extent of the superiority-seeking
motive is not too small, initially, the force due to superiority-seeking outweighs the
standard force due to lesser competition. As long as the superiority-seeking motive
is not too high, this balance reverses as the number of excluded individuals reaches a
threshold. Past this threshold, further exclusion decreases the seller’s revenue.
Crucially, random exclusion may not only lead to higher revenue than full inclusion,
but, just as in the monopoly setting of Section 2, to a revenue that is even higher than
from employing the classic optimal mechanism. Given independent private values and
the standard regularity condition, @ = 0, the seller’s optimal revenue is achieved by
the mechanism of running the first-price auction with an optimally-set reserve price
(Myerson, 1981). The classic result on the value of competition further implies that
under a = 0, the revenue with M + 1 bidders, maintaining full inclusion and no reserve
price, leads to a revenue greater than the seller’s optimal revenue with M bidders,
achieved by employing the optimal reserve price and full inclusion, (Klemperer and
Bulow, 1996). As the corollary below shows, if « is sufficiently large, then randomly
‘subtracting’ bidders from a pool of M potential bidders leads to even higher revenue

than from the auction with M + 1 bidders maintaining full inclusion.

Corollary 5. Suppose that M > 4. If « is sufficiently large, then for any K > 2, it
follows that II(M + 1,0) < II(M, K).

The above discussion then implies that if the extent of superiority-seeking is suffi-
ciently large, randomly excluding a sufficient number of bidders and then running the
auction without a reserve price is not simply better than no exclusion with full compe-
tition, but it again dominates the classic optimal selling mechanism even in competitive

exchange.

Lowest Exclusion. We now consider the case where the bidders who are excluded
are not random, but commonly known to have intrinsic tastes that are lower than
the tastes of those included. We return to the general setup from the beginning of this
section, but suppose that it is the K lowest valuation bidders who are initially excluded
from the opportunity to submit a bid (without disclosing any information about their
realized valuations). We refer to this as ‘bidding under lowest exclusion’ and denote
the seller’s expected revenue under such lowest exclusion by IIy (M, K).

Under lowest exclusion, standard revenue equivalence now follows irrespective of «:
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the seller’s expected revenue under lowest exclusion is the same as under no exclusion
for any given M and feasible K. The bidding function is also independent of a: in
both cases the winner of the auction is the person with the highest consumption utility,
hence she derives no superiority boost conditional on winning, and the expectation of
the second-highest consumption utility across the active bidders is the same. The only
difference between lowest exclusion and no exclusion is that consumption utilities and

thus realized bids are positively selected under lowest exclusion.

Proposition 4. 1. The bidding strategy under lowest exclusion is independent of .
Furthermore, I11,(M, K) = II(M,0) for any o, K, and M. 2. If o = 0, the bidding
strategy under lowest exclusion is higher than under random exclusion and 11 (M, K) >
II(M, K) for any given M and K.

Importantly, if a = 0, the average bid should be higher under lowest exclusion
than under random exclusion. This is based on the fact that in the former case, the
included bidders come from a positively selected pool—the mechanical effect—and that
each active bidder also has a lower incentive to shade her bid—the strategic effect of
positive selection. However, if « is not too low, superiority-seeking is predicted to

reverse this relationship as per the previous discussion.

4 Experimental Studies

We now turn to directly testing the predictions of the model. Our first experiment is in
the context of a classic exchange mechanism where everyone can potentially obtain a
good and there is no direct competition between people. This study tests the predictions
outlined in Section 2, and more specifically, Proposition 1. We then test the predictions
in the context of the auction settings outlined in Section 3. Here, people compete for
a single good. Together, the studies allow us to identify superiority-seeking and the

proposed preference for exclusion while ruling out alternative explanations.

4.1 Study 1: Basic Exchange

Consider a setting with M people and M identical goods. Each buyer has a unit demand
and consumption utilities are drawn exactly as in Section 2. Take a simple Becker-
DeGroot-Marschak (BDM) selling mechanism. Let K denote the number of potential
buyers randomly excluded from the opportunity to acquire the good. Subsequently,
each non-excluded individual has to submit a non-negative bid. After the bids are
submitted, a price is drawn randomly from [0, 7]. according to a positive and bounded
density. An item is sold at this common price to each bidder whose bid is weakly higher

than this amount and not to others.
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Proposition 5. Suppose that each person who submits a bid b; buys at a randomly
drawn price p if and only if b; > p. In a symmetric equilibrium each player bids

b; = v; + aF maxjcg{v; — v;,0}.

In the absence of exclusion, the bids reveal the buyers’ private consumption utilities.
In the presence of exclusion, the bids also reflect the influence of superiority-seeking.
Critically, the above difference in bids between the case with and without exclusion
depends on the excess desire of others being unmet. If superiority-seeking was purely
about excess desire regardless of whether they are met or not, then bids would de-
pend only on M and not on K. Similarly, if valuations for the object were simply
interdependent in the classic sense, there would be no ez-ante expected difference in
bids as a function of exclusion. This is true because there is no direct competition
between bidders and the distribution of signals about valuations people receive, and
hence a person’s expectation of the value of obtaining the object would have to be the
same with and without exclusion for any given M. In contrast, the superiority-seeking

motive predicts a clear directional difference.

4.1.1 Method

We recruited participants (N = 118) from a university-wide pool to take part in a
decision-making study.?’ Sessions were conducted with groups of M € {4, 6,8}, where
each participant was assigned to an individual lab station numbered between 1 and
12. Participants earned $15 as part of an unrelated study and were told that they may
have the opportunity to purchase a unique good.?! The good was a custom T-shirt
created specifically for experiments in our lab and was shown to participants across all
sessions.??

To measure valuations, we elicited participants’ maximum WTP for the good using
the incentive compatible mechanism described in Proposition 5, which corresponds to
the classic BDM method. Here, after writing down their WTP (bid), the experimenter
randomly drew a number between 1 and 15. This number served as the common ‘price’
P. If P was less than a participant’s WTP, then she would pay P to the experimenter
and receive the object; if P was greater than the participant’s WTP, she would not pay
anything and not get the object.

Participants were randomized into one of two conditions. In the Random Exclusion

condition, the experimenter announced that he would roll a 12-sided die. If the outcome

30Instructions for all experiments can be found in the Online Appendix.

31The study was a simple effort task for which each participant earned $15 for moving sliders across
the computer screen, as in Gill and Prowse (2012).

32We chose to use the custom T-shirt for two reasons. First, because it was created specifically for
experiments in our lab, there was no salient anchor value. Second, participants who did not have the
opportunity to bid for the shirt could not (easily) obtain it outside of the experiment. The second
component was important for our exclusion manipulation.
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matched the lab station number where a participant was sitting, that participant was
not given the opportunity to bid for the good. The experimenter would roll the die
until K = % — 1 participants were excluded and relinquished their bid sheets, where M
was the group size (K = {1,2,3} for M = {4, 6,8} respectively). After the exclusion
was implemented, the rest of the participants would write down their bids and give
them to the experimenter. In the Baseline treatment, everyone in a session was given
the opportunity to submit their WTP and potentially purchase the object.

At the end of the experimental session, those whose WTP exceeded P were paid
$(15 — P) and received the object. Others were paid $15.

4.1.2 Results

Figure 1 presents the means (Figure 1a) and distributions (Figure 1b) of participants’
WTP for the good by treatment. The distribution of WTP in the Random Exclusion
treatment is shifted to the right of the distribution in the Baseline treatment. Con-
sistent with this, the median WTP in the Random Exclusion treatment is $5, double
the median WTP in the Baseline treatment ($2.50). Regressing WTP on a treatment
dummy reveals a significant effect of exclusion (8 = 1.69,p = .03).3®> These results
provide direct support for superiority-seeking: consistent with Proposition 5, people
significantly increase their willingness to pay for a good if they know that there are
others whose intrinsic tastes for the good may well be in excess of theirs, but that such

intrinsic tastes are not met.??

4.2 Study 2: Auctions

We now proceed to test the predictions of our framework in the competitive setting of
first-price auctions. Our model makes predictions on the effects of exclusion that run
counter to the classic results on competing for a private good. This facilitates a test
of superiority-seeking in a setting that is both conceptually interesting and important
for applications. Additionally, because the environment always involves the allocation
of a single good, a positive effect of exclusion also allows us to rule out a host of
alternative explanations related to changes in supply, such as scarcity being a signal
of quality, as well as explanations based on consumption externalities or on scarcity of

the opportunity to participate per se.

330nline Appendix Section 1.3.1 presents these results for each M separately. The effects are generally
consistent, though some coefficients lose significance due to power issues.

34In Online Appendix Section 1.2, we use the data from Study 1 to structurally estimate the o pa-
rameter in this setting. Different methods provide consistent estimates of an « around 0.9. That
being said, we do not want to put too much weight on these quantitative estimates as the exercise
hinges on rational expectations about the distribution of valuations which people may exaggerate.
The large magnitude may also be influenced by the public nature of exclusion in Study 1 (unlike the
studies in Section 5).
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Figure 1: Willingness to Pay by Treatment

4.2.1 Method

Participants (N = 274) were recruited from a university-wide pool to take part in
experiments on decision-making. As in the first study, sessions comprised groups of
M € {4,6,8} and participants were assigned lab stations 1-12. Participants earned $15
as part of the same unrelated study and then told that they may get the opportunity
to participate in an auction. Conditional on having the opportunity, participants could
use up to $15 to bid on a good through a first price, sealed-bid auction. The good
was a custom T-shirt as in Study 1. Participants would write down their bid privately
on a sheet of paper. The highest bidder would receive the T-shirt and pay their bid.
Everyone else would not receive the T-shirt and not pay anything.

Participants took part in one of three treatments. The Random Exclusion treat-
ment was conducted in a similar way as in Study 1. Participants whose lab stations
matched the outcome of the die roll would not have the opportunity to bid for the
good and relinquished their bid sheets. The rest of the group reported their bids,
which the experimenter then collected. The number of active bidders per session thus
corresponded to N = M — K.

In the Non-Random Exclusion treatment, participants arriving to the lab were told
about the T-shirt as in the other conditions but not about the auction. Each was then
asked to indicate the extent to which she would want to own the good on a scale of 1-10.

Once these scores were collected, participants learned about the auction and that K =
M

M_
unlike in the Random Exclusion treatment, exclusion was based on participant’s ex-

1 people from the group would not have the opportunity to participate. However,

ante liking of the good: the K individuals who least wanted to own the T-shirt were

not given the opportunity to bid for it and this was made common knowledge. The
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actual liking scores of the participants were never revealed, only that those with the
lowest were excluded. The number of active bidders here was thus exactly the same as
in the Random Exclusion treatment, N = M — K.

We ran two versions of the Baseline treatment (K = 0). In both versions, the
experimenter announced that everyone in this session would have the opportunity to
bid on the shirt, i.e., K = 0. Participants then wrote down their bids, which were
collected by the experimenter. The number of active bidders in this treatment was
equal to the group size, N = M. The only difference between the two versions of the
Baseline treatment was whether or not participants first indicated the extent to which
they would want to own the good, matching the initial procedures of both the Random
and Non-Random Exclusion treatments. This allowed us to test whether reporting this
measure affected bids orthogonally to the treatment variation.

It is important to stress that the nature of exclusion—whether it was random or
depended on intrinsic taste—was emphasized and made common knowledge as part
of the experiment. Additionally, both the group size M and the number of excluded
participants K were always emphasized in both written and verbal instructions. Care
was also taken to make sure that participants left the lab one at a time and were away
from the facility before the next participant departed. At the end of the experimental
session, the highest bidder was paid $15 minus her bid and received the shirt. All
others were paid $15.

4.2.2 Results

The average bid size was $1.41 (SE = 0.12). There were no significant differences
in bids between the two versions of the Baseline treatment (p > .4), indicating that
reporting one’s ex-ante taste for the good did not meaningfully affect behavior. We
thus pool data from the two versions for the analysis that follows.?>

We begin by examining the simple comparison of average bids in the Random
Exclusion and Baseline treatments. A OLS regression with standard errors clustered
at the session level reveals a sizable effect of exclusion (Random Exclusion=1) on bids
(8=0.78, p < .01).

Table 1 presents results from regressions that further test our predictions. We first
regress bids on dummy variables corresponding to the number of active bidders N in the
Baseline treatment. As shown in Column 1, the coefficients on both N dummies are
positive. This provides evidence for the standard prediction outlined in Proposition
2 that, in the sale of private goods, increased competition leads to more aggressive
bidding and higher prices.

In Column 2, we regress bids on dummy variables corresponding to the number

35Similar results obtain when running the analyses separately for each version of the Baseline treatment.
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of excluded K in the Random Exclusion treatment. The exclusion effect is economi-
cally significant: for example, the effect of excluding three out of eight people from the
auction corresponds to 0.65 standard deviations of the mean bids in the study. Fur-
thermore, the effect of excluding two people out of six from the auction (M =6, K =0
versus M = 6, K = 2) is roughly double the impact of adding two people in the Base-
line treatment (M = 4, K = 0 versus M = 6, K = 0), i.e., the competition channel.?
These results are consistent with the predictions of Proposition 2.

As outlined in Section 3, the superiority-seeking channel is muted in the Non-
Random Exclusion treatment. When exclusion targets those with the lowest liking
scores, in equilibrium the winner still has the highest realized private value in the group.
At the same time, the classic effect, holding N constant, now predicts somewhat higher
bidding due to positive selection on consumption utility. Comparing the relative effects
of the Random versus Non-Random Exclusion treatments on average bids to that in
the Baseline is thus a conservative test of the superiority-seeking motive. If o = 0,
then bids should be lower in Random Exclusion than in the Non-Random Exclusion
treatment. A positive o alone does not imply a greater effect in the former than in the
latter—only a sufficiently high o would.

Column 3 of Table 1 presents results from the Non-Random Exclusion treatment.
The impact of exclusion here is much more muted, with smaller coefficients on K than
in the Random Exclusion treatment. Column 4 compares the relative impact of the
two treatments to Baseline. The coefficients on the interactions between treatment
and number excluded are all positive, suggesting that Random Exclusion has a larger
impact on bids than Non-Random Exclusion. Since o = 0 predicts a smaller effect
in the former than in the latter, these results provide further evidence for superiority-
seeking. Our third study, described in Section 5.1, provides more direct evidence for
the role of beliefs about the desires of others in the superiority-seeking motive.

Above we focused on average bids between treatments. But we can also use our
data to examine the predictions on expected revenue. To compute expected revenue,
we ran a series of Monte Carlo simulations to generate bid distributions using the
measured average bid and standard deviations for each group of active bidders N by
treatment. We draw N number of bids from these distributions to reproduce the type
of data collected in the study, and take the maximum bid from each set of draws. This
process is repeated 10,000 times for each combination of treatment and group size.

Expected revenues by treatment and group size M are presented in Figure 2. We
find that the expected revenues from the Random Exclusion versus the Baseline treat-
ment are 4.68 versus 3.84 for M = 8; 4, 14 versus 3.03 for M = 6; and 4.04 versus 1.7 for
M = 4. In line with Proposition 3, both in the Baseline treatment and in the Random

360Online Appendix Section 1.3.1 presents these regressions separately for each M.
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(1) (2) 3) (4)
N=6 0.29
(0.22)
N =38 0.95%**
(0.19)
K=1 0.67 -0.01 -0.08
(0.50)  (0.48) (0.48)
K=2 0.73** -0.26"*  -0.33**
(0.35)  (0.12) (0.15)
K=3 1.28** (.88 0.81
(0.18)  (0.53) (0.54)
Random -0.18
(0.24)
Random™*(K = 1) 0.85
(0.71)
Random*(K = 2) 1.17%
(0.41)
Random™*(K = 3) 0.58
(0.59)
Constant 0.77%*  1.12%* 1.12%** 1.19**
(0.17)  (0.11)  (0.11)  (0.14)
N 142 210 206 274

ke p <0.01, ** i p <0.05, * i p < 0.1. Standard errors clustered at the session level are reported in
parentheses below each estimate. Column 1 reports the effect of group size N on bids in the Baseline
treatments; Column 2 reports results comparing Random Exclusion to Baseline; Column 3 reports
results comparing Non-Random Exclusion to Baseline; Column 4 compares the relative effects of

Random versus Non-Random Exclusion.

Table 1: Effect of Group Size and Exclusion on Bids

Exclusion treatment, the seller’s expected revenue is increasing in the number of active
bidders. Exclusion, however, increases the seller’s expected revenue by more than the
increased competition effect of increasing the number of bidders with full inclusion.?”
Furthermore, in sharp contrast to the standard prediction absent superiority-seeking,
the seller’s expected revenue is considerably higher under random exclusion than under
full inclusion both for each group size M and also when holding the number of active

bidders N constant (M =6 and K = 2 versus M =4 and K = 0).

37Starting at the same M = 4, expected revenue goes from 1.7 to 3.03 when N increases from 4 to
6 with full inclusion; expected revenue goes from 1.7 to 4.04 when N is decreased from 4 to 3 with

exclusion.
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In contrast, expected revenues in the Non-Random Exclusion treatment are much
closer to those in the Baseline treatment. For any fixed M and K these revenues are
always below revenues in the Random Exclusion treatment, consistent with a > 0.
In line with Propositions 3 and 4, expected revenues in Non-Random Exclusion are
roughly similar to those in the Baseline treatment (revenue equivalence follows for any
«) and lower than under Random Exclusion for any fixed M and K (which follows for

«a sufficiently large; the opposite follows for a = 0).
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Figure 2: Expected Revenue by Group Size M Across Treatments

4.3 Discussion

The preceding studies provide support for our model and rule out a number of alter-
native channels. First, there was always a single good being auctioned off across all
treatments in Study 2, which assuages concerns about consumption externalities driv-
ing our results since these are held constant. Second, behavior in Study 2 also allows
us to rule out mechanisms driven by variation in group size. Specifically, we can com-
pare scenarios where the number of potential active bidders N is the same but there
is presence versus absence of exclusion, i.e., M = 6 and K = 2 in Random Exclusion
versus M = 4 and K = 0 in Baseline. The number of people excluded was also held
constant across the Random and Non-Random Exclusion treatments. Since bids were
higher in Random Exclusion than in both Baseline or Non-Random Exclusion, keeping
the number of active bidders N constant, this allows us to also rule out differences

in ‘scarcity of opportunity’ per se or social pressure as driving the observed effect.?®

38Notably, comparing behavior for constant N also allows us to rule out expectation-based reference
dependence (Kd&szegi and Rabin, 2006) as a driver of our effects. If equilibrium expectations are
formed in the interim stage before bidding, then the only thing that matters is the number of active
bidders N and thus bids should be same regardless of exclusion. If expectations are formed in the
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Motives relating to joy of winning or signalling one’s income are either held constant
across treatments or presumably imply more aggressive bidding in the Baseline than
in the Random Exclusion treatment, predicting the opposite of the observed effect.
Another potential alternative is that our exclusion effect was driven by beliefs about
the opportunities for resale. We can rule out a pure resale motive since the external
resale opportunity of the winner is constant across treatments. One possibility is that
the winner can resell only internally, that is, amongst the randomly excluded bidders.
This seems unlikely to occur in practice because bidders were anonymous and care was
taken that individuals left the lab one by one; moreover, we explicitly shut down the
resale channel in the studies described in Section 5, which are conducted anonymously
online. However, even if this unlikely scenario was the case in Study 2, given indepen-
dent private values, random exclusion should not increase the seller’s revenue—in sharp
contrast to what we find empirically. Given the standard regularity condition, what-
ever resale opportunities there may be, as long as a = 0, it would still need to follow
that the seller’s revenue satisfied II(M, K) < II(M + 1,0), e.g., Klemperer and Bulow
(1996)—a prediction that is violated both in our setup and in the data. Instead, our re-
sults are consistent with the prediction of superiority-seeking, as described in Corollary
5, whereby randomly excluding bidders leads to a greater increase in expected revenue

than expanding the number of bidders under full inclusion.

5 Robustness

The effects observed in the first two studies may still be impacted by aspects of the
design, such as exclusion occurring face-to-face, exclusion being perceived as a signal of
actual scarcity (Study 1), or other factors related to how exclusion was implemented.
We designed our third and fourth studies to account for these potential confounds, to
test the model’s predictions even more directly, and to further explore the economic
significance of the superiority-seeking motive.

First, the new studies are conducted online in a fully anonymous setting. Any
exclusion is thus completely anonymous, which should rule out image concerns that
may have been present in the lab. Second, we employ a within-subject design to elicit
valuations under different scenarios. Specifically, participants reported their valuations
for the same good under scenarios that differed only in the number of others who would
later be excluded from the opportunity to obtain the good. Since all exclusion scenarios

were equally salient at the time that valuations were elicited, this allowed us to rule

ex-ante stage for a given M and exclusion constitutes an out-of-equilibrium surprise relative to those
expectations, then we believe that the spirit of the model would, if anything, predict the reverse of
our findings. Importantly, expectation-based reference dependence predicts no treatment effects in
the non-competitive settings of Studies 1, 3, and 4.
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out concerns regarding differential attention as a driver of value (Krajbich et al., 2010;
Li and Camerer, 2022; Towal et al., 2013). Third, we set up an online store exclusively
for the study in order to credibly deliver unique goods to the participants remotely.
Participants bid on a unique good—a print of a painting made by one of the authors.
This setting highlights both the unique aspect of the product and alleviates concerns

of exclusion being some function of actual scarcity.

5.1 Study 3: Exclusion on the Intensive Margin

The first two studies compared no exclusion to some exclusion as the main source of
exogenous variation. This may have potentially introduced confounds, such as exclusion
being a signal of scarcity, the feeling of ‘luck’ at not being excluded, or differences in
group size at the time that valuations were elicited. The third study circumvents
these issues by comparing valuations as the level of exclusion increases, conditional on
some baseline level of exclusion. Participants reported their valuations for the same
good under different levels of potential exclusion; decisions were incentivized by telling
participants that one scenario would be selected at random and that decision would be
played out ‘for real! This design choice makes transparent that the degree of exclusion
is independent from scarcity or other participants’ valuations. Valuations are elicited
before the actual scenario was realized, which precludes ex-post emotional factors such
as ‘luck’ and the ‘joy of facing lower competition’ from impacting bids. Moreover,
because the group size M was held constant at the time when valuations were elicited,
this should further assuage concerns regarding differential social pressure as a driver
of our results. The design also allows us to explore the superiority-seeking motive on
the intensive margin. Finally, we introduce treatment variation in information about
whether the desire of those potentially excluded is higher or lower than one’s own in
order to directly test the proposition that superiority-seeking increases with the excess

desires of others.

5.1.1 Method

A group of participants (N = 446) were recruited from the Academic Prolific crowd-
sourcing platform to take part in experiments on decision-making.??40 We refer to this
group as ‘Active’ participants, which is in contrast to the ‘Passive’ participants whose
role will be described below. Each Active participant was paid a base fee of $1.00 for
completing the study and was told that 1 in 10 would be randomly chosen to have their

39Experimental economics has increasingly used online crowdsourcing platforms. See, for example,
Frydman and Jin (2022) and DellaVigna and Pope (2018).

40Pre-registration materials for this study can be found here https://aspredicted.org/blind.php?x=
CRD_N4B
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decisions played out for real.!

Participants were first presented with an exclusive, unique good—a print of a paint-
ing made by one of the authors—and asked the extent to which they desired to own
this good using the same method as in Study 2. Each was then told that they would
have the opportunity to potentially purchase the good from an endowment of $10 by
reporting their maximum WTP, which was incentivized using the same common-price
BDM mechanism as in Study 1. Further, these Active participants would be matched
with three other Passive participants in the study.*?

Active participants were told that the Passive participants may have the oppor-
tunity to acquire the good and similarly report both their desire and their maximum
WTP for it. Additionally, each of the Passive participants would have a separate coin
assigned to each of them. The Active participants were then asked to report their WTP
under three scenarios, with each scenario being equally likely to be selected and played

out for real:

e Scenario 1: One of the coins would be flipped by the computer. If the coin
flip landed on Tails, the assigned Passive participant would have the opportunity
to purchase the good, depending on her WTP; if the coin flip landed on Heads,
the assigned participant would not have the opportunity to purchase the good
regardless of her WTP.

e Scenario 2: Two of the coins would be flipped by the computer and a second

assigned Passive participant would be similarly affected by the outcome.

e Scenario 3: All three coins would be flipped by the computer and the third

assigned Passive participant would be similarly affected by the outcome.

Additionally, Active participants reported their WTP in one of three randomly as-
signed treatments. In the High Information treatment, each was told that the matched
Passive participants had a desire for the good that was as high or higher than their
own; in the Low Information treatment, the desires of matched participants would be
as low or lower than the Active participant’s. We also included a No Information treat-
ment for robustness, where Active participants were not given any information about
the desires of others in the group.

This design has several key features. First, the total size of the group remains
constant across all conditions at M = 4. Second, as the number of coin flips increases,
the greater the potential number of others excluded from the opportunity to own the

good, i.e., K.*3 This allows us to test the model’s predictions on the intensive margin.

' Paying a random subset of participants is a common practice in experimental economics and has
generally yielded similar results as paying everyone (Charness et al., 2016).

42The actual instructions used neutral language, with each participant being assigned a number.

4311 the one-coin scenario, the maximum is X = 1 and the mean is K = 0.5; in the two-coin scenario,
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Third, our Informational treatments allow us to directly compare valuations when
participants know that others have greater desire than their own (High Information) or
know that they do not (Low Information). Specifically, the model predicts that Active
participants will monotonically increase their WTP for the good as the number of coin
flips increases, but only in the High and No Information treatments; the number of
coin flips should not affect valuations in the Low Information treatment.

If an Active participant was chosen to have their decisions played out for real, they
would be matched with a group of Passive participants who were recruited separately
for the study. The group’s choices would be realized as stated in the instructions; all
Passive participants entered their bids and would have the opportunity to obtain the
good depending on the realized scenario and the outcome of the coin toss. Payments
were delivered digitally through the Prolific system. If a participant had purchased the
art print, they received a code to be redeemed at an online store set up exclusively for
the study. The online store was run through a third party that shipped the goods to

participants upon redemption.

5.1.2 Results

Our analyses will focus on the High and Low Information treatments (where the relevant
beliefs are directly controlled for) as these comprise the cleanest test of the framework,
which predicts a boost in valuations as a function of beliefs about the excess valuations
of others. The results from the No Information treatment were similar to those in the
High Information treatment. Consistent with the prediction of the model, all of the
comparisons were significant but a bit less pronounced (see online Appendix 1.3).

Figure 3 illustrates the results and Table 3 reports analyses from an OLS regres-
sion with standard errors clustered at the individual level. In Column 1, we regress
participants’ bids on the number of coin flips in the High Information treatment. In-
creasing the number of those potentially excluded increases bids: compared to flipping
only one coin (Scenario 1), flipping two coins increases bids by 32 cents (p < .01), and
flipping three coins increases them by 68 cents (p < .01). This represents 0.12 and 0.25
standard deviations of the average bids in the study, respectively.**

Column 2 presents the same results from the Low Information treatment. In con-

trast to the High Information treatment, exclusion has no significant effect when people

the maximum is K = 2 the mean is K = 1; in the three-coin scenario, the maximum is K = 3, the
mean is K = 1.5.

44 To put these effect sizes in perspective, we benchmarked the effect of exclusion against a factor that
has been widely considered to be economically important in driving valuations—the endowment effect.
We ran a version of the classic endowment effect paradigm from Kahneman et al. (1990) adapted to
our setting (N = 183), using the same art print as in Study 3. We found that being endowed with
the unique art print led to a 70 cent increase in valuations relative to not being endowed with it
(p < .05). This suggests that in our setting, the classic endowment effect is similar in magnitude to
increasing the number of potentially excluded from one to three.
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(1) (2) (3)

Two-Coin (=1) 0.32°* 013 -0.13
(0.09)  (0.09) (0.09)

Three-Coin (=1) 0.68***  -0.09 -0.09
(0.16)  (0.14)  (0.14)

High Information (=1) 0.34
(0.30)
Two-Coin*High Information 0.46***
(0.12)
Three-Coin*High Information 0.78***
(0.21)
Constant 3.67*  3.337*  3.33"*

(0.22)  (0.21)  (0.21)

N 444 453 897

ek p £0.01, ** p < 0.05, * : p < 0.1. Standard errors clustered at the individual level are
reported in parentheses below each estimate. Column 1 reports the relationship between the number
of coin flips and WTP in the High Information treatment. Column 2 reports reports the relationship
between the number of coin flips and WTP in the Low Information treatment. Column 3 compares

the High and Low Information treatments.

Table 2: Effect of Exclusion on WTP

think that the excluded have lower valuations than their own.

Column 3 presents results comparing the High and Low information treatments
directly. Interacting both the two-coin and three-coin scenarios with the information
treatment generates significant and sizable coefficients, showing that excess desire is
necessary for superiority-seeking to emerge. Note that this comparison also allows us to
rule out that the increase in valuations in the High Information treatment was driven
by some artifact of the within-subject design; the only difference between the High and
Low information conditions was whether or not the excluded had excess desire vis-a-vis
the Active participant.

We chose to pair multiple Passive participants with each Active participant in order
to explore the superiority-seeking motive on the intensive margin, holding the group
size constant. This design also allowed us to examine both the existence and strength
of superiority-seeking between-subjects. By looking at whether an individual increased
her bids with the number of potentially excluded, and measuring the extent of this
increase, we can capture both how many participants exhibited exclusionary preferences
and the size of this effect on an individual level. To do so, we classify people who

increased (decreased) their bids as the number of coin flips increased as exhibiting
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Figure 3: Average Bids by Information and Level of Exclusion

exclusionary (inclusionary) preferences. We classify those who did not change their
WTP with the number of coin flips as neutral.*®

In the High Information treatment, 51% of people can be classified as exhibiting
strict exclusionary preferences. This is the largest group, with 29% exhibiting neutral
preferences and only 20% exhibit the opposite tendency.*® Importantly, these propor-
tions do not reflect noise or artifacts of the experimental design: consistent with the
theory, the proportion of people with exclusionary preferences is substantially lower—
nearly half the size—in the Low Information treatment (26%; p < .01).

This classification also allows us to examine the strength of the superiority-seeking
motive. To do so, we replicate Column 1 of Table 3 conditional on exhibiting exclu-

sionary preferences. Active participants increased their WTP for the good by $1.10

45 Qur classification compared bids in Scenario 3 to Scenario 1. If bids in the former were strictly greater
(smaller) than in the latter, the participant was classified as exhibiting exclusionary (inclusionary)
preferences. In our sample, 98.9% of bids were weakly monotonic with respect to this classification,
e.g., someone classified as having exclusionary preferences did not bid strictly lower in Scenario 2
than Scenario 1. We drop participants who reported a WTP of $0 or $10 in Scenario 1 from the
classification analysis as their valuations are subject to censoring concerns (i.e., those reporting $0
($10) cannot decrease (increase) their WTP further in Scenario 3). Results are qualitatively the same
without this restriction (e.g., exclusionary preferences are still by far the biggest category in the High
Information treatment).

46Notably, the proportion exhibiting exclusionary preferences is comparable to the proportion of peo-
ple exhibiting loss aversion and the endowment effect—two of the most well-studied phenomena in
behavioral economics. Studies that explore heterogeneity in loss attitudes find that 53% (Dean and
Ortoleva, 2019) of participants are loss averse, while Goette et al. (2019) found that 57% of people
exhibit the endowment effect.
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when going from one to two coins, and by $2.44 when going from one to three. These
are sizable effects, representing .40 and .89 standard deviation, respectively, from the
mean WTP in the study.

5.2 Study 4: Shifting Demand Through Exclusion

We designed our last study to mirror the setting of Proposition 1 via a within-subject
design and explore whether, in line with our prediction, a seller may increase profits
through random exclusion compared to the classic optimal mechanism of price-based

exclusion which targets only those with the lowest valuations.

5.2.1 Method

The paradigm builds on the third study with several notable differences. Participants
(N = 100) were recruited from the Academic Prolific crowdsourcing platform to take
part in experiments on decision-making.*” Every participant was paid a base fee of
$1.00 for completion. Each also had a $10 endowment to use for decisions in the study,
and all participants had their decisions carried out for real.

Participants were informed that 100 individuals had been recruited for this study.
Each then reported her WTP for the good—incentivized in the same way as in Study
3—in two (within participant) scenarios. In the No Exclusion scenario all participants
who finished the study would be able to purchase the good depending on their WTP.
In the Exclusion scenario 60% of participants would be randomly selected to have
the opportunity to purchase the good; the rest would not have this opportunity. A
computer would then flip a coin to determine which scenario would be played out for
real, with Heads corresponding to Exclusion and Tails corresponding to No Exclusion.*®
Note that, like in Study 3, the within-subject design makes it transparent that exclusion

is not a function of actual scarcity.

5.2.2 Results

We first look at whether the prospect of exclusion affected average WTP for the good.
Regressing WTP on a treatment dummy (Exclusion=1) with clustered standard errors
reveals a significant effect: participants increased their WTP for the good by nearly
a dollar (8 = 0.91;p < .01) for the Exclusion case relative to the No Exclusion case.

This represents .27 standard deviations from the mean WTP.

4"Pre-registration materials for this study can be found here https://aspredicted.org/blind.php?x=
D3B_X6X

48Unlike in Study 3 where all Active participants had the opportunity to purchase the good, if the
outcome of the coin flip was Heads, only participants who were amongst the 60% selected would have
this opportunity.
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We can then calculate the demand curves facing a monopolist both with and with-
out exclusion. Below, we report the number of participants who would be willing
to purchase the good at each price for both scenarios. The two demand curves are

presented in Figure 4 below.
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Figure 4: Demand as a Function of Exclusion

The results support our theoretical predictions, Propositions 1 and 5, and lend
credence to revenue-generating non-price-based exclusion. Demand shifted to the right
as a function of exclusion.*® Participants’ median WTP increased by nearly 50%—from
$4 to $6—as a function of others being excluded from the opportunity to purchase the
good. Furthermore, as long as the marginal cost of supplying one good is $2 or more—
which is true in our setting—the seller’s optimal profit under exclusion is higher than
under no exclusion. This, despite getting rid of 40% of potential demand and thus
having a non-selectively 40% smaller customer base.

We can also perform a similar classification exercise as in Study 3, tagging those
whose bids in the Exclusion scenario are strictly higher (lower) than in the No Exclusion
scenario as having exclusionary (inclusionary) preferences. Those with no differences
in bids are classified as neutral. We observe a similar breakdown as Study 3, with 53%
exhibiting exclusionary, 25% exhibiting neutral, and 22% exhibiting inclusionary pref-
erences. Looking at the size of the superiority-seeking motive, we find that conditional
on exhibiting exclusionary preferences, people’s median WTP for the good increases
by nearly 80%—from $5 to $9—when others are barred from acquiring the good. We

believe that this striking empirical demonstration provides evidence for the potential

49 Kolmogorov-Smirnov test for equality of distributions confirms that this shift is significant (p = .02).
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effectiveness of exclusion as a rent-generating tool for firms.

6 Discussion

6.1 Related Literature

A rich literature emphasizes the presence of social motives in people’s preferences. A
first generation of social preference models focuses on direct consumption externalities,
e.g., (Becker, 1974). The next wave of models attempted to explain empirical evidence
on costly punishment behavior, by considering preferences over relative allocations.
Models of inequity aversion (Fehr and Schmidt, 1999) and competitive preferences
(Charness and Rabin, 2002) over money assume that people dislike unequal allocations
or actively prefer allocations that put them ahead, respectively. A third wave of theory
considers whether prosocial or antisocial choices may be a function of imperfect in-
formation and signalling rather than underlying preferences, e.g., Bénabou and Tirole
(2006, 2011).

In these models, utility is defined over the consumption, money, or the beliefs of
others. This is in contrast to our approach which defines utility over others’ unmet de-
sires. This distinction is important because it generates novel predictions on the effects
of exclusion. For example, in the auction setting, only the winner receives the item
while others do not. As a result, there are no changes in consumption externalities and
no differences in the relevant informational asymmetries, as the allocation mechanism
is common knowledge. Hence, these alternative models will not predict our findings,
while superiority-seeking does.

In a line of work closer to our own, Frank (1985) models ‘keeping up with the
Jonses’ effects through a demand for positional, or status, goods. The existence of such
goods is taken as a primitive and people not only care about their personal consump-
tion utility from positional goods, but also the hierarchy of observable consumption
amongst others. In particular, people’s utility from a positional good is a function of
the percentile ranking of their own consumption of the good relative to the overall pop-
ulation’s consumption of it. If people make choices non-cooperatively, this may then
lead to overconsumption of positional goods compared to non-positional goods. °°

Our framework is conceptually distinct from this literature. In contrast to a direct
consumption externality, the superiority-seeking motive is defined over the unmet de-
sires of others for what one has rather than over the consumption space independent
of those desires. Importantly, our mechanism makes distinct empirical predictions. As

noted above, consumption externalities such as Frank (1985) would predict a null effect

08ee also Heffetz and Frank (2011) for a review of the literature on status-seeking, with status goods
as a special case.
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in Study 2. At the same time, positional externalities are consistent with the impli-
cations of superiority-seeking, which imply an incentive to surpass the consumption of
others, in quality or kind, if this allows a person to increase the unmet desires of others
for what she has. Our framework may thus be viewed as a psychological foundation for
the demand for positional or status goods, while making a host of additional predic-
tions for individual decision-making and market behavior. We expand on this further

below.

6.2 Broader Implications

In this section, we explore some economic consequences implied by our framework for

markets and political economy.

Exclusive Access and Artificial Scarcity. As captured by Proposition 1 and Corol-
lary 4, firms and marketers can extract greater rents by artificially rationing the actual
or perceived supply of goods and services even while employing a uniform price. Ex-
amples of such practices abound. Established venues face persistent excess demand
at the going price in lieu of expanding capacity or raising the price despite ample op-
portunities to do so. Nightclubs grant random access to some but not others despite
there being enough room for all.>! Firms regularly introduce new consumer products
at artificially low quantities despite overwhelming demand, e.g., Gmail and Facebook
rationing invitations (Wortham, 2011). As another example, the major Chinese cell-
phone manufacturer OnePlus distributed their flagship OnePlus One phone by first
soliciting a large list of people who were interested in buying it and then randomly
allocating the opportunity to a select few. As discussed in Section 1, marketers work
hard to emphasize such ‘artificial’ scarcity when advertising products. Techniques in-
clude limited time offers, highlighting that there are ‘only’ a few goods left (common in
online marketplaces), or that a price discount is offered to a select few and only allow-
ing people with last names beginning with certain letters of the alphabet to purchase a
good (a classic infomercial practice). Practitioner guides note that such scarcity tech-
niques are effective in increasing demand by making the eventual owners ‘feel powerful’

over those who want the same product but cannot have it.??

51 A classic example was the nightclub Studio 54 in Midtown Manhattan, described by Andy Warhol as
“dictatorship on the door but a democracy on the dance floor.” Here, “guestlist and celebrities were
allowed in a separate entrance through the back door but the general public lined the streets in the
hope to be given the chance to pay to enter the club. ‘When Steve was running the club he would be
very difficult with people on the front door,” says Mark Fleischman, previous Studio 54 owner and
author of the recently released Inside Studio 54 book. ‘He’d say, “you can’t come in, I don’t like your
shirt, get out.” People would wait for hours and not be let in’” (Wray, 1989).

52For example, SUMO’s guide to scarcity marketing states that “Scarce items make people feel powerful:
Snagging a scarce item means you have access to something other people want but can’t have—which
gives the owner power” (https://sumo.com/stories/scarcity-marketing).
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As discussed in Becker (1991), these phenomena are puzzling from the perspective of
standard economics since a firm should either raise the price and/or expand capacity;
firms should not choose to restrict supply while profit opportunities are seemingly
positive. His paper highlights the widespread prevalence of such artificial scarcity but
ultimately cannot explain it. In contrast, our model rationalizes the use of artificial

scarcity and excess demand at the posted price as a way to increase profits.

Price-based Exclusion, Luxury Goods, and Veblen Effects. Economists have
long considered the prevalence of status goods and so-called ‘Veblen effects,” where the
demand for certain goods increases as its price increases. The goods that display this
apparent violation of the law of demand are often characterized by their exclusivity
and luxury. A line of work relates ‘Veblen effects’ to the propensity to signal one’s
income status via observable consumption for downstream non-pecuniary benefits. For
example, Bagwell and Bernheim (1996) consider a setting where people allocate their
income across two types of goods: observable ‘conspicuous’ goods, such as a sports car,
and less observable non-conspicuous goods, such as private home decor or art displayed
at home. A ‘Veblen effect’ is said to arise when rich people consume a higher-priced but
otherwise equivalent version of the ‘conspicuous’ good. However, the conditions which
generate such effects also generate fairly counter-intuitive predictions. For example, a
more efficient method of signaling income would be for richer people to destroy resources
publicly, or simply just post their incomes. The framework suggests that firms have
an incentive to produce perfect substitutes that only differ in price, creating a ‘budget’
product and a ‘luxury’ product of the same quality. Finally, the purely signaling
explanation for ‘Veblen effects’ and luxury goods has a difficult time rationalizing the
often private consumption of the associated goods and the persistence of high prices
despite observationally similar alternatives, e.g., real versus fake diamonds.

Our framework provides an alternative and perhaps complementary channel to sig-
nalling. In the presence of heterogeneous income, people’s demand for a luxury good
may increase with its price irrespective of observability with regards to one’s own in-
come status or consumption, as a high price creates exclusion. Increasing prices lead
consumers who may very much desire the good to no longer be able to obtain it due
to tighter liquidity constraints, which generates a superiority-seeking boost amongst
those who may like the good less but can still afford it. This can lead to an increase in

total demand. A simple stylized example provides intuition.

Example 3. Let there be M consumers, each is rich with probability v and poor oth-
erwise. A momnopolist produces a good at zero marginal cost. Each person has a unit
demand and her consumption utility is an i.i.d. draw from F(v) over [0,v]. The only

ex-ante difference between rich and poor is that poor consumers face a tighter budget
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constraint. For simplicity, suppose that the poor cannot spend more on the good than
some number Z < V.

If the price is less than Z, total expected demand is M[1 — F(p)]. If it is greater,
there is no demand by the poor, but the expected demand is now yM[1l — F(p — ag(p))]
for some function g(p) > 0 as long as p < U reflecting the utility from superiority-
seeking; rich consumers with an intrinsic taste well below p will now also want to buy
the product. It is straightforward to see that, depending on F and v, demand may
indeed be higher than when the price is below Z, emblematic of the standard ‘Veblen
effect.” ®3

The logic outlined in this example can explain many phenomena that have thus far
been discussed through the lens of positional externalities (Frank, 1985). For example,
Bursztyn et al. (2018) find that when the income threshold for a particular credit card
is lowered, this increases demand for a more expensive—and exclusive—alternative
among existing customers. The change in demand had previously been attributed to
lower income consumers crowding out the signaling value of owning the original card,
imposing a positional externality that leads existing customers to switch to alternatives
which retain the signaling value. However, our framework can microfound this result
through superiority-seeking. Lowering the income threshold decreases the superiority-
seeking boost of existing consumers because those who had previously been unable to
afford the card can now obtain it—the budget constraint is less likely to bind. Switching
to a more expensive alternative card restores this boost, which generates the observed
increase in demand. This logic can explain a wide range of other examples involving
exclusive or luxury goods, e.g., the decision to burn product instead of selling it at a
discount (Burberry).

The stylized example also illustrates why, in contrast to the prediction of the signal-
ing account, a firm may not want to engage in third-degree price discrimination—even
if the company could sell to the verifiably rich and poor at different prices and it was
clear at which price a particular good was bought. Instead, the firm would be better off
shutting down the market for poorer individuals. Producing low-priced ‘budget’ sub-
stitutes introduces the prospect of low-income individuals having access to the same
goods as richer individuals, which would diminish the impact of superiority-seeking

and crowd out demand in the latter group. This rationalizes why luxury firms rarely

53Note that in our basic setup we assumed, as standard in market and mechanism design settings, that
utility was commonly quasi-linear in money. In the context of more binding budget constraints for the
poor, we can still maintain such a quasi-linearity assumption for the poor and apply our framework
if, as is introduced by Weitzman (1977) and developed in Friedman and Sékovics (2015), we allow
the marginal utility of money to be higher for the poor than for the rich; e.g., they are known to face
higher interest-rates (potentially infinite ones). Note also that the logic extends to the case where
there is a more general distribution of budget constraints across the potential consumers. Then the
induced demand may well be smoothly upward sloping in price over a larger and continuous range
of prices.
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advertise budget products under the same umbrella; when a firm does offer both low
and high priced goods, the former is typically advertised under a different brand and
stresses accessibility, while the latter stresses quality (e.g., Armani Exchange versus
Giorgio Armani).

Importantly, our model also makes distinct predictions on the types of objects that
are more likely to display ‘Veblen effects’ Unlike in the signaling account, intrinsic
quality now plays an important role—a Ferrari is more likely to be a Veblen good
than a Nissan Altima because it is a better quality car. A higher quality good is
associated with a greater intrinsic taste for it and will be linked to higher levels of
superiority boost when this desire is unmet. This is in contrast to pure signaling motives
where perceptions of quality do not factor into ‘Veblen effects’ per se. Additionally,
our framework allows for exclusive goods to be enjoyed in private, such as intimate
dinners at an expensive restaurant, art collections housed in a private gallery, or luxury
amenities for a gated community. Perceptions of exclusivity rather than observability
of one’s own consumption is the key driver of increased demand in our framework.

We do not claim that the observability of consumption is not an important factor
in the demand for luxury goods. Work by, for example, Heffetz (2011) and Bursztyn
et al. (2018), have shown that visibility plays a significant role in the consumption of
some premium goods. In fact, visibility may amplify the utility boost in our model by
ramping up desire amongst those who cannot afford the good or by shaping the social
context. We also do not aim to minimize signaling as a potential motive. Rather,
we argue that the utility boost from unmet excess desires provides a distinct and
potentially complementary channel which further increases the predictive power for
which goods are more or less likely to generate such ‘Veblen effects’ or become status

goods.

Redistribution. Redistributive policies such as progressive taxation are common tools
for mitigating income inequality. However, political scientists and economists are often
puzzled by opposition to these policies by the U.S. electorate, particularly amongst
the poor and lower middle-class.’® Prior work has argued that such opposition may
stem from the ‘prospect of upward mobility’ (e.g., Bénabou and Ok 2001), whereby
people would prefer to avoid higher taxes given their prospects of moving up higher on
the income ladder, or motivated beliefs about the potential of upward mobility which
function to counteract limited willpower (Bénabou and Tirole, 2006). In the presence of
income heterogeneity, superiority-seeking offers a potential complementary and distinct
motive for the opposition to some re-distributive policies—even by those who may
benefit from it, e.g., amongst the poor-but-not-poorest individuals of a community.

These policies may decrease the overall utility associated with the respective group’s

> For recent evidence, see, e.g., Kuziemko et al. (2015).
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consumption despite providing greater social insurance.

Consider the prospect of increasing the minimum wage. A higher minimum wage
may have positive implications for those currently earning below the minimum wage;
they can purchase goods that previously only those who are richer could afford. Our
framework predicts why opposition may be strongest amongst those who earn just one
bracket above the current minimum wage. To see the intuition, consider the group earn-
ing just one income notch above the current minimum wage. Similar to the Veblen logic
described above, this group is currently deriving a utility boost from consuming prod-
ucts that the lower income group—who earn at the current minimum wage—cannot
afford. Increasing the minimum wage to the level of their income would eliminate this
boost, which leads the poor-but-not-poorest earning group to oppose the policy. In
fact, the decrease in the superiority boost may well be the largest for those who are
currently just one income notch from the bottom. Given heterogeneity in tastes, others
closer to the top of the income distribution will still continue to enjoy various goods
that those below them like more, but cannot afford.?® This prediction is consistent
with the findings of Kuziemko et al. (2014), who present survey evidence collected by a
marketing group that people just one income notch above the minimum wage threshold

oppose a minimum wage increase the most even after controlling for demographics.

Immigration, Nationalism, and Barriers to Trade. The mechanism described
in the paper is also broadly consistent with the phenomenon whereby ‘natives’ may
want to limit the rights of ‘immigrants’, even if such exclusion comes at a material
cost to the former. By restricting access to certain rights and institutions that some
immigrants may desire more, natives can derive extra utility through the superiority-
seeking motive. This also helps explain the familiar notion of ‘pulling up the ladder,’
whereby people who have recently immigrated oppose further immigration.’® Even
if further immigration were to increase their own material well-being and productive
social networks, recent immigrants who know others who would like to immigrate as
well—thereby gaining access to opportunities and institutions available in the host
country—may oppose additional immigration because this would lead to a drop in
their own utility (which is derived from exclusive access to this set of benefits).
Politicians appear aware of these fears, describing access to national institutions

through the perspective and desires of those outside of the nation. Often this rhetoric

5Specifically, even holding the social context constant, the superiority-seeking boost derived by those
closer to the top of the distribution is more likely to come vis-a-vis people who are not at the bottom
of the income ladder, and hence their utility will not be directly affected by redistributive policies
targeting the bottom of the distribution.

56For example, a recent Pew Research survey showed that half of all foreign-born whites stated that
new immigrants threaten US values rather than strengthen them. A quote from a recent immigrant,
who came in 2003, sums up this sentiment “I think that enough immigrants entered this country”
(https://archive.sltrib.com/article.php?id=4132971&itype=CMSID).
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takes the form of highlighting outsider desire, such as in the United Kingdom where
the National Health Service is often referred to as the ‘envy of the world,” or in the
United States, where the US economy is celebrated as 'being the envy of the entire
world.?7

Although our analysis has focused on the individual’s superiority-seeking vis-a-vis
her social context, it can also apply to the joy of identifying with a group and the
rivalry between groups. In particular, people may enjoy identifying with a group they
can belong to and derive pleasures from the goods and attributes this group as a whole
possesses. The value of in-group identification is then amplified if that group possesses
attributes or consumes goods that members of another group would like more, but
do not have. Indeed, given the superiority-seeking motive, it is the exclusion of out-
of-group members from such goods or attributes which causes a form of pride and
generates a utility boost from one’s group identity. To protect the value of such group
identities, maintaining exclusion is important, which generates psychological barriers

to inter-group trade.

Discrimination and Social Stratification. Similarly, the above logic can help ra-
tionalize aspects of social exclusion and ‘taste-based’ discrimination. In a framework
termed stratification economics, members of social groups compete over relative posi-
tions in exogenous social hierarchies (Darity Jr et al., 2017, 2015). Higher positions
provide members with a number of privileges including exclusive access to a broad cat-
egory of club goods. Here, discrimination is a ‘rational’ response by dominant groups to
maintain access to these privileges, serving as a tool for exclusion so that their own sup-
ply is protected. This is consistent with classic examples of club goods such as country
clubs or exclusive residential communities being historically marked by discrimination
based on socially-constructed groups.®®

Our framework provides a distinct and complementary account through the psy-
chological motive of superiority-seeking. The model predicts exclusionary and discrim-
inatory policies even in the absence of exogenous hierarchies or the club goods being
rivalrous on the relevant margin. Specifically, majority groups may employ discrimina-
tory policies in order to boost their own private utility from consuming private goods or
possessing certain attributes. That is, the unmet desires of the excluded or persecuted
minority yield additional utility benefits associated with consumption of those goods,

which increases incentives for discrimination. Exclusion based on salient (or easily ob-

57See, for example, Riley-Smith (2019). President Biden referred to democratic elections in similar
terms: “But that patience has been rewarded now for more than 240 years, the system of governance
has been the envy of the world.” (Buncombe, 2020).

58For example, see the real estate ad for properties in La Jolla, CA, a community marked by a ‘gentle-
man’s agreement’ not to sell housing to Jews: “The very fact that you live in La Jolla puts you in a
special class”(Stratthaus, 1996). Private golf clubs have a long history of race-based discrimination
(Sawyer, 1992).
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servable) characteristics such as race or ethnicity further facilitates superiority-seeking
by members of the majority group. In this account, the preferences that lead to dis-
parate treatment do not arise from some innate disutility from interacting with others of
a certain physical or ethnic characteristic; rather, they arise due to superiority-seeking,
whereby external and observable aspects of others serve as a coordination device or
as modes of ‘valuable’ identification as described before. The logic of how superiority-
seeking reinforces social discrimination and stratification is similar to the other cases

of non-price-based exclusion in the preceding discussion.

7 Conclusion

Our paper proposes that an individual’s valuation of consuming an item or possessing
an attribute is boosted by a comparative term reflecting others’ unmet desire for it.
Our model of imitative superiority-seeking helps explain a host of market anomalies
and generates novel predictions for competition and political economy. We present
experimental evidence that supports the predictions of the framework across several
economically-important environments. Our model rationalizes the use of artificial re-
strictions to supply (non-price-based exclusion) by firms, scarcity marketing, and nat-
urally generates ‘Veblen effects’ The framework also provides a novel motive for at-
titudes against redistribution and immigration, and points to a distinct psychological
mechanism for inter-group discrimination that has broad implications for social rivalry
in a variety of key economic and political contexts.

Future research can greatly refine and expand the predictions of the motive intro-
duced in our paper. From a theoretical perspective, the preference for exclusion may
have important implications for a variety of pricing and allocation problems. It may
also be useful to consider factors that shape one’s social context and determine the
domains in which superiority-seeking is most pronounced. Similarly, further studies
could consider social institutions, such as systems of honour or moral exclusion that
may both amplify and channel superiority-seeking from one domain to another. We
believe that this motive may well be key for understanding a host of issues in political
economy.

A natural question emerges regarding how other aspects of social behavior are re-
lated to the superiority-seeking motive. As an initial exploration, we re-ran the No
Information treatment of Study 3 (N = 150) and included measures of other social
behavior that have been studied in the past, such as altruism, cooperation, and proso-

cial and anti-social punishment.?® We classified people as having exclusionary, neutral,

59 Altruism was captured by giving in the dictator game (Forsythe et al., 1994), cooperation was cap-
tured by behavior in the prisoner’s dilemma and contributions in the public goods game (Camerer,
2011), and prosocial and anti-social punishment was captured by the strategy method in response to
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or inclusionary preferences based on the method used in Study 3. Superiority-seeking
was not correlated with any of the ‘prosocial’ measures such as altruism, cooperation,
or prosocial punishment. We did find a significant, albeit small, correlation between
superiority-seeking and anti-social punishment.’ This suggests that preferences for
exclusion are conceptually distinct from other social motives but may share some un-
derlying psychology with anti-social behavior.

Our model has a number of limitations. An important ingredient of our model
that we do not endogenize is one’s social context. This social context can be affected
by attention, memory, and salience (see, for example, work by Bordalo et al. (2013),
Bordalo et al. (2020), Smith and Krajbich (2019), and Gabaix (2019)). Furthermore,
strategic agents, such as firms or politicians, may try to directly influence the social
context by the narratives they promote and the rhetoric they engage in. Additionally,
in many contexts superiority-seeking may be veiled by factors outside of our model,
such as the desire to conform to norms and forms of behavior that would, for example,
prevent people for explicitly paying for social exclusion. Future research should also
explore the psychological factors that determine how superiority-seeking interacts with

broader economic conditions.

contributions in the public goods game (Herrmann et al., 2008). All decisions were incentivized by
selecting one choice at random and having it play out for real.

50The correlation between having exclusionary preferences and being willing to engage in anti-social
punishment is 0.16 (p < .01).
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8 Appendix: Proofs

Proof of Corollary 1. Suppose person i has the object. If v; < v;, trade takes place if
and only if (iff) (1 — @)v; + av; + e < vj —e. The probability that this inequality is
satisfied is strictly decreasing in a and becomes zero for any «a sufficiently large, but

still smaller than one. If v; > v;, trade never occurs for any « <1. m

Proof of Corollary 2. Consider p € (0,7). If & = 0, the seller accepts iff p > vs and
the buyer accepts iff p < vp. Consider o« > 0. We first show that equilibrium is in cutoff
strategies. Consider the buyer’s strategy and fix any strategy for the seller. Suppose
the seller says yes. If the buyer says no, her payoff is zero. If the buyer says yes,
her payoff from buying is v, + aE,,[{vs — vy} T| seller yes | — p which is increasing
in v, given any o < 1. In turn, the buyer’s strategy is given by some cutoff v; and
the buyer says yes iff v, > v;. Consider the seller’s strategy. If the buyer says no,
this affects the seller’s utility, but whether the seller says yes or no, has no bearing on
the seller’s payoff. Suppose the buyer says yes. The seller’s payoff from keeping the
object is vs + aE[{vy — vs} T |vp > v}] while his payoff when selling is p. The former is
increasing in vg, since a < 1, while the latter is independent from it. In turn, the seller’s
strategy is also given by some cutoff vi. We now proceed by contradiction. Suppose
that v; < vi. Note first that v; < p must hold since if the seller values the object
more than the price, he will never sell (the superiority boost is positive in expectation).
Hence, vy < p. Consider now buyer type v;. This type’s utility from purchase would
be vy 4+ az — p for some equilibrium superiority boost z bounded from above by v} —v;.
Hence, vf +az—p < (1 —a)vy + awi —p < (1 — a)(v] —v}) < 0 — and this buyer type

would lose from trade. m

Proof of Corollary 8. An increase in C decreases the utility boost from holding the
cup and leaves the utility from holding a pen unaffected. The logic with respect to a

decrease in P is analogous. ®

Proof of Proposition 1. Let the seller-optimal posted price, without exclusion, be p*,
and the associated expected profit, per buyer, be V. If a = 0, the seller-optimal
mechanism is charging p* to all buyers with an expected overall profit of MV, e.g.,
Skreta (2006). Consider o« > 0. Excluding a single buyer leads to an expected loss
of V. Holding p* constant, the probability that any given remaining buyer buys is
now raised by some ¢ > 0, increasing in «, since p* < ¥ must hold. The gain in the
expected profit is (M — 1)gp*. In turn, there exists M} such that if M > M2, then

(M — 1)gp* > V. By revealed preference, re-optimizing the uniform price to some p’
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can only further raise the seller’s expected profit. The same argument holds if exclusion
per buyer binds only probabilistically with a strictly positive probability for any given
buyer type v. =

Proof of Corollary 4. Suppose that v® > p*. The expected loss from exclusion is still
V', the expected gain is (M — 1)¢'p* where ¢’ > 0 still holds since there is a strictly
positive measure of types below p* who are now willing to buy at p*, but did not

buy without exclusion, and the previous argument applies. Suppose that p* > v".

h

Then there is no loss from v"-constrained random exclusion, since only types who were

excluded by the price p* are effectively targeted, but the WTP of types strictly below

" increases. ®

Proof of Proposition 2. Let b(v) be the symmetric monotone bidding strategy with
b(0) = 0. Let’s denote the payoff, maintaining equilibrium behavior by others, when
type v pretends to be type z by EU(v,z) and let G(z) be the cdf of the highest
intrinsic taste amongst the remaining N — 1 active bidders. While G depends on N,
for simplicity, we suppress this from the notation. In case of a downward deviation,

z <,

EU(v,2z) = G(2)[v—b(z) + oz/vv(a: —v)h(x)dz],

where H(y) is the cdf of the highest intrinsic taste of the excluded bidders. Note that

H depends on K, but for simplicity, we also suppress this from the notation. In turn,

o

EU.(v, z) = g(2)v — g(2)b(2) — G(2)V/(2) + g(Z)Oé/ (= v)h(z)dz

v

Evaluating at z = v implies the optimality condition of

d

TG = g()[v +aK (v)),

where, with a slight abuse of notation, K(z) = [’(y — )h(y)dy, with K(z) = 0 if
K = 0. Via integration we get that:

b(v) = va) | s@le+ ak(@))ds,

where we assumed the boundary condition of the lowest type making zero rent, Milgrom
and Weber (1982). To show that downward deviations are not profitable, consider
EU(v,z) — EU(v,v) given z < v. Note first that this difference can be written as:

(G(:) = GO +aKW) + [ g(@)a+ak ()do.
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Substituting terms and integrating by parts, the difference is:

(1—a)G(z)(v—2)— (1 —a) / G(z)de + a[/v G(2)H (x)dz — / G(z)H (x)da] < 0.
Consider now an upward deviation z > v. Here,

EU(v,z) = G(2)(v—10(2))+ )
a / (2 — v)(g(z)H(z) + G(x)h(z))dz + aG(2) / (@ — v)h(x)da],

because the highest unsatisfied consumption utility may now be vis-a-vis an included

bidder and valuations are i.i.d and exclusion is random. Then EU,(v, z), evaluated at
z = v, Is again:

v

EU.(v,v) = g(v)v — g(v)b(v) — G(v)b'(2) + ag(v)/ (x —v)h(x)dx.

v

Hence, the local optimality condition is the same.
Consider now the difference EU (v, z) — EU (v, v):

(v—=z +/ dx—a/ (x)g(x)dx +
+Oé[/v (z —v)(Mz)G(z) + H(x)g(x))dz +
+G(2) / (2 — v)h(2)de — G(v) / "2 — )h(w)da].

Note that [ K(z)g(z)dr = K(2)G(2)—K(v)G(v)+ [/ (1—H(z))G(z)dz, since K'(z) =
—(1 — H(z)). Hence, the above can be further written as:

(1—a)[G)(v— 2) +/ZG
tal—-K(2)G( /H 2)dz +
+/ x — ) x)+ H(x)g(x))dx +

+G(z )/Z (x —v)h(x)dx — G(v) /vv(ac —v)h(z)dz — G(2)(z —v)].

Simplifying terms, K (v)G(v) = G(v) [7(x — v)h(z)dz, and G(z) [I(z — v)h(z)dr =
G(2)K(2)+G(2)(z—v)(1— H(z)), the part inside the second square brackets can then

be written as:

/ d:):—i—/ x—0) + H(x)g(x))dx +
+G(z )(Z—U)(l— —G(Z)(Z—U)]
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which is non-positive, and the overall difference is negative.
It follows that if o = 0, bidding is independent of K. Note also that for K > 0,

given integration by parts and using the Leibniz rule, b(v) can be written as

Gy 01— Hx)d,

v G(
U+04K(U)—/() G)

where 1 — a(1 — H(z)) > 0 which is independent of N. Recall that G depends on N

and H on K. Holding K constant, bids are increasing in N since ggf; = [?Eig]N -1

and F(x) < F(v) for z < v. Holding N constant, bids are increasing in K since K (v)

increases in K and H(z) is decreasing in K. ®

Proof of Proposition 3. From the proof of Proposition 2 it follows that:

N-—1 K K _N-1
= (1- 1— K+l
b(v) (I—a)—yvtop g tel— Pl 3y

and II(M, K) is thus:
" )M_K_1+ [ K i K )(M—K—l)M—K]
Y —K+1 " MK+ K1 M M+1"

Ignoring integer constraints, consider IIx (M, K). Note that IIx(M,K) < 0if a =0
and limy—,1 g (M, K) > 0, with g (M, K) increasing in a and g (M, K) < 0. It
follows, that there exists aps such that iff & > ayy, then II(M, K) is globally increasing
in K. Simple calculations show that II(M,1) > II(M,0) iff a > o*. If a > o,
there then exists Kjs o such that II(M,K) > II(M,0) if K < Kp o where Ky q
is increasing in «. In turn, for a € (a*, ap), (M, K) is inverse U-shaped in K.
Finally, to show that K/, is increasing in M, note that sign{II(M, K) —II(M,0)} =
sign{a(l— K)+ M(3a—2)}. In turn, if for a given « and K, this difference is positive

at some M, it is also positive for any M’ > M. Corollary 5 follows from the above. m

Proof of Proposition 4. Under lowest exclusion, the winner of the auction is the person
with the highest consumption utility and her expectation of the second highest active
valuation is unaffected. In turn, for any fixed M, the bidding strategy, hence, the
expected revenue is the same as under no exclusion, II(M,0) = 114, (M, K) for any «
and any K. Fix M and K. Let a = 0. Under random exclusion the bidding strategy
is b(v) = v — F(o)!"MTE [0 F(z)M=K~14z under lowest exclusion it is brey(v) =
v—F)!™M [JF(2)" ldz. =

Proof of Proposition 5. If @ = 0, then b;(v;) = v;, is the unique equilibrium since a

person’s payoff is not affected by the strategies of others. Note that for any given p,
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holding the other players’ strategies constant, the payoff from ‘winning’ the object is
strictly increasing in v; as long as o < 1. Hence, b;(v) can not be decreasing in v;
since, holding the strategies of the other players constant, this would violate incentive
compatibility. Hence, b; must be monotone increasing since the bid does not directly
affect the price paid only the probability of winning. In turn, given symmetric strate-
gies, the superiority boost can only come from the excluded ones and in equilibrium

b; = v; + aF maxjcg{v; — v;,0} holds. m
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Online Appendix

1.1 Theoretical Extensions

Below, we present two generalizations of the shape of the superiority-seeking motive
described in the main text. While these two generalizations can be directly combined,
for ease of exposition, we describe them separately. Let person ¢’s consumption utility
be just as before with the same properties. For notational simplicity only, we suppress
the notation to a kind of good/attribute and ignore the corresponding subscript /, but

all extends.

1.1.1 Weighted Average of Excess Valuations

First, we generalize the shape of the superiority-seeking motive and allow it to vary
between the average excess valuation and the maximal excess valuation of others. Con-

sider person i. Let her overall utility U;(c,t;) : C x R — R be given by:

2 jeM\; Vi

vi(c) + a(l — B) 1

+ af jrélj\%[)\(i vji + s, (2)
where for any fixed consumption vector ¢, vj; = max{v;(c; + ¢;) —v;(¢;) —vi(c;), 0} is
j’s excess valuation of i’s consumption, and 3 € [0, 1].

In the above formulation, for any ¢ and § < 1, (i) there is a strictly positive weight
assigned to the excess valuation of each player; (ii) the sum of these weights always add
up to one, (iii) for any given j, i’s superiority boost increases in j’s excess valuation.!
If 8 = 0, the boost simply corresponds to the average excess valuation of others. As
B increases, the boost also increases, and as § — 1, it converges to the specification
described in the main text. This formulation then always corresponds to a smaller
impact of the superiority motive, relative to consumption utility, than that in the main

text. The following is immediate.

Lemma 1. For any a < 1, Uj(c,t;) is increasing in ¢; and in (3.

Consider now the predictions. Below, we make the same assumptions about con-
sumption utility as we did in the main text, and also adopt the same notation. For the

auction context, let IIg(M, K') denote the seller’s expected revenue for a given .

Proposition 6. a. Corollaries 1-3, Proposition 2, Proposition 4, and Proposition 5
with the adjusted boost term in Eq.(2), continue to hold as stated for any [ €

61Note that above if some j has no excess valuation for i’s consumption, v;; = 0, she still receives a
positive weight, although her contribution to i’s superiority boost is 0. If instead the boost assigned
such positive weights only to those who have a positive excess valuation in the above fashion, the
boost may decrease in how much others like what 7 has.
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[0,1].52

b. For Proposition 1 (and Corollary 4), fir any o > 0 and M > M. There exists a
lowest Byr o, < 1 such that for any B > By, random exclusion is strictly beneficial
for the seller. Furthermore, holding such an M constant, an increase in « leads

to a decrease in By -

c. For Proposition 3, if o < o*, then IIg(M, K) < Hg(M,0) for any K > 0; if a > o,
there exists B, 7y < 1 such that as long as 8 > B, 5, then llg(M, K) > Tg(M,0)
for any K < Ky q.

Proof. In bilateral contexts, U;(c, t;) is constant in 3. Hence, Corollaries 1-2 are imme-
diate. Corollary 3 is also immediate since the boost is increasing in the excess valuation
of any player j, and the expected boost of a cup owner is strictly decreasing in C'. Con-
sider Proposition 1. Fix any a > 0 and M > M,. For a given M, a strict sufficient
condition is that

(M = 1)g(a, B)p" > V.,

where we now made the dependence of the demand boost given random exclusion at
p* on the parameters a and § explicit. Note that g(«, 8) > 0 holds for any 5 as long
as o > 0. Since q(«, ) strictly and continuously increases in § and in «, for any given
M, this sufficient condition continues to hold for all 3 > B 5, where 3, < 1 is
decreasing in « (note that M, is decreasing in «). For Corollary 4, note again that if
v" > p*, then q,n (o, B) > 0 and this quantity is smooth and increasing in f3; if v" < p*
there is again no expected loss when charging p*.

Consider the auction setting. Given symmetric monotone strategies, the superiority

boost is still derived only from those excluded from bidding. Let then:
Ks(x) = E[B(z) | v; =y = 2, K],

where B(v;) corresponds to the (-dependent superiority boost from Eq.(2), and y
corresponds to the highest of the M — K independent draws from F(x). If K = 0,
then Kg(x) = 0 and Kg(x) is strictly increasing in K for any § € [0, 1], since v;; takes
a positive value with positive probability iff j € K and consumption utilities are i.i.d.
Also Kg(x) continuously increases in f3.

It is easy to verify then that for any given 8, M and K, the ranking of the over-
all expected utilities from winning the object amongst the N active bidders is the
same as the ranking based on consumption utilities alone amongst these active bid-
ders. In turn, the overall payoff from winning, wu;(v;,v—;, ), is increasing in all of

its arguments, and strictly so in v; given any o < 1. By the same logic as before,

52For point 3 of Proposition 2 we prove this only for K = 0.
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Milgrom and Weber (1982), a symmetric monotone equilibrium exists and is given by
by(v) = G(v) ! [ 9() (@ + aky())da.

Since g(x) only depends on N, Proposition 2 follows immediately if for point 3 we
assume K = 0. It also follows that bz(v;) and IIg(M, K) are continuously increasing
in B with limg_,; Kg(x) = K(x) and limg_,; IIg(M, K) = II(M, K). If a < o, then
for any K > 0, it follows that IIg(M, K) < Ilg(M,0) since Ilg(M, K) < II(M, K) <
II(M,0) = Ig(M,0). If o > a*, then for any K < Ky, II(M, K) > II(M,0), and
since IIg(M, K) is strictly and continuously increasing in 3, iff K > 0, and K is discrete,
the same holds for any 8 bounded away from 1, but not too low. For Proposition 4,
note that under lowest exclusion Kg(x) = 0 for any /5 and other terms do not depend
on .

For Proposition 5, consider a symmetric equilibrium, b(v). Within N, the ranking
of the overall expected utility from obtaining the good is the same as that ranking
based on consumption utility alone for any 8 as long as a < 1. Suppose now that for
some v; > vs we have b(vs) > b(v;). It must be true that conditional on paying b(vs),
type vs realizes a non-negative expected overall utility. Consider now type v; deviating
to the bid of vs. This is consequential only if the realized price p € [b(v;), b(vs)]. Type
v;, Vis-a-vis type v, receives a relative gain from consumption utility equal to v; — v
and a relative loss from superiority-seeking bounded by «(v; — vs). Hence, b(v) must
be monotone. Suppose then that b(v;) = v; + aE[B(v;) | vi = y, K]. It is easy to see

that there are no profitable deviations and no other symmetric equilibrium exists. m

1.1.2 Multiplicative Case

Our second extension considers the case where superiority boost is a multiplicative
rather than additive factor of consumption utility. To simplify notation, suppose that
each v;(¢;) is bounded from above by 1. All our statements continue to hold given a
general upper bound w on v;(¢;) when replacing v;(¢;)” with (v;(¢;)/w)? in the second
term of the equation below. Let then U;(c,t;) : C' x R — R be:

vi(c;) + avi(c;)? jlél]%)\(i{’l}j(c‘j +¢i) —vj(e;) — vi(e), 0} + ti, (3)

where v € [0,1]. If v = 0, the above corresponds to the specification described in the
main text. For any ~ > 0, however, superiority-seeking is no longer an additive, but a
multiplicative factor of basic consumption utility and v = 1 describes the equipropor-

tional case. We note the following lemma.
Lemma 2. U;(c,t;) increases in ¢; and decreases in 7.
Proof. The first part is immediate. If for some j, the expression vj(c; + ¢;) — vj(c;) — vi(¢;) >

0, the sign of U; (¢, t;) /07 is the same as the sign of In v;(¢;) < 0. Otherwise OU; (¢, t;) /0y
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is zero. m
Consider now the predictions. Below, we again make the same assumptions about
consumption utility as we did in the main text, and adopt the same notation. In the

auction context, we denote the seller’s expected revenue by II, (M, K).

Proposition 7. a. Corollaries 1-4, Propositions 1, 2, 4, € 5, with the adjusted supe-
riority boost term Eq.(3), continue to hold as stated for any ~y € [0,1].9

b. For Proposition 3, for any vy, (i) if « < o, then IL, (M, K) < II,(M,0) for any
K >0, (i) if « > «an, there exists M, such that if o > a, and M > M, then
II,(M, K) > I1,(M,0) for any K positive but not too large.

Proof. In bilateral trade, ¢’s overall utility still strictly increases in j’s excess valuation.
Consider Corollary 3. The proof applies without change. For Proposition 1 note that
while ¢(c, v), where we made the dependence on parameters « and vy explicit, decreases
in ~, it is independent of M. Hence, the statement follows, with an adjusted cutoff
value for M given «, from the main proof. The same for Corollary 4.

Consider the auction setting. Let K,(z) = Elv] maxjep{v; —vi} | vy = y =
x,K]. K,(zx) is decreasing in v, increasing in K, and is independent of N. Player
i’s overall utility has the same monotonicity properties as before and we can then
use the same arguments as before. The symmetric monotone equilibrium is given by
by(v) = G()™! [i 9(z)(z + aK(z))dz. In turn, Proposition 2 continues to hold as
stated. Furthermore, Proposition 4 continues to hold as stated.

Consider now Proposition 3. Note that b, (v) is decreasing in y for any fixed N and
K > 0. It follows that while IL,(,0) is constant in «, II,(M, K) is decreasing in ~y
if K > 0. In turn, if @ < o*, then II,(M, K) < II,(M,0) for any K > 0. Consider
a > o, Straightforward calculations show that I1, (M, K) is:

N -1 N-1, K 1 1

T e [ = |+

N +1 N+~yK+1N—-1+y N+~vy+1
N -1 K N

a (1- ) :

K+N+~y" K+1UK+~y+N+1

Consider now limq_s1 II—1 (M, K) —II(M,0). The sign of this difference is the same as
the sign of {(M — K)? —7TM + K — 12}. This expression decreases in K. Furthermore,
it strictly increases in M as long as M is not too small relative to K. It turn, there
exists M and @ < 1 such that if M > M and o > @, then =1 (M, K) > I1,—1(M,0)
for K positive, but not too large. Since II,(M, K) is decreasing in v, the same holds a

fortiori for any v < 1. For Proposition 5, the logic is the same as before. m

53For Corollary 1, there may still be trade give € transaction cost given o — 1 if 4 > 0.
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1.1.3 Corollary 6

Returning to our main specification, in the context of Section 2.2, bilateral trade,
consider now the elicitation procedure of a multiple price list and, for simplicity, suppose
that the density of valuations is uniform. Suppose that the full range of prices is given
to each party and they have to simultaneously indicate whether or not they would be
willing to trade at that price. Then an actual price is drawn randomly and trade is
implemented iff both parties said yes to that price. The realization of consumption
utilities is again private. The next corollary shows that superiority-seeking leads to the
classic wedge between WTA and WTP.

Corollary 6 (WTA>WTP). For any o > 0, there ezists a cutoff equilibrium where
the seller’s reservation price ps(v) is increasing, the buyer’s reservation price py(v) is

decreasing in v with ps(v) > pp(v) =v. The gap ps(v) — pp(v) is increasing in o

Proof. Consider the case where the buyer’s reservation price is p(vp) = v and the
seller’s reservation price ps(vs) solves (1 — a)vs + aF[v | v > ps] = ps. To show that
this is an equilibrium note that since conditional on trade v, > vs, and the buyer does
not experience a superiority boost. To check for the seller, note that differentiating
(1 — a)vs + aFEv | v > ps] = ps with respect to ps, the RHS has a derivative of 1 and
the LHS has a derivative of /2. Hence, there is a unique solution and this solution is

strictly increasing in vs and . m

1.2 Estimating Preferences for Superiority-seeking

In this simple setting of basic exchange Proposition 5, maintaining the assumption of
well-calibrated expectations about F', Study 1 allows us to estimate the o parameter

in the following equation outlined in Section 2.1:

consumption utility superiority-seeking

. . ~ N
person i’s valuation = v; + arglz})(({vk —v;,0}
€

The « parameter corresponds to the weight placed on superiority-seeking. We do this
in two ways. The first employs standard maximum likelihood estimation to compute
a 95% confidence interval. The second uses Bayesian methods assuming an improper
uniform prior of o > 0.

Both methods yield similar estimates. The mean of the maximum likelihood esti-
mator is 0.94 with a 95% confidence interval of (0.86, 1.02). The mean of the Bayesian
estimator is 0.91 with a 95% confidence interval of (0.78, 1.04). In both cases, « is
estimated to be significantly greater than 0, implying substantial weight placed on

superiority-seeking in our setting.
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1.3 Additional Analyses

1.3.1 Study 1

1.3.2 Study 2

Model: M=4 M=6 M=8
Exclusion 2.750 1.114 2.567**
(1.686) (1.165) (1.196)
Constant  5.750™**  2.542***  2.833***
(1.104)  (0.8803) (0.7416)
N 14 42 39

7id standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table 1: Effect of Exclusion on WTP by Group Size M

M=4 M=6 M=8 M=4 M=6 M=8 M=4 M=6 M=8
Model: W @  ® () G (© @ ® o
K=1 1.012* 0.3383 0.4236
(0.5253) (0.5177) (0.5059)
K=2 0.7843** -0.2043 -0.3368*
(0.3561) (0.1449) (0.1786)
K=3 0.6800** 0.2800 0.3438
(0.1783) (0.5436) (0.5459)
Random 0.1992 -0.3312  0.1912**
(0.3761)  (0.2626) (0.0708)
K=1 x Random 0.4751
(0.7862)
K=2 x Random 1.320"**
(0.4239)
K=3 x Random 0.2088
(0.5664)
Constant 0.7729**  1.067*  1.720%*  0.7729** 1.067** 1.720"** 0.6875"* 1.199** 1.656™**
(0.1762)  (0.1370) (0.0775)  (0.1811) (0.1373) (0.0726) (0.1705) (0.1726) (0.0708)
N 58 118 34 37 110 59 67 138 69

Clustered standard-errors at session level in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table 2: Effect of Exclusion on Bids by Group Size M and Treatment

1.3.3 Study 3
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(1) 2) (3)

Two-Coin (=1) 0.24** 013  -0.13
(0.08)  (0.09) (0.09)

Three-Coin (=1) 0.62**  -0.09 -0.09
(0.13)  (0.14)  (0.14)

No Information (=1) 0.18
(0.31)
Two-Coin*No Information 0.38***
(0.12)
Three-Coin*No Information 0.71%**
(0.19)
Constant 3.51%*  3.33%** 3.33"**

(0.23)  (0.21)  (0.21)

N 441 453 894

ko p <001, ** :p < 0.05, * - p < 0.1. Standard errors clustered at the individual level are
reported in parentheses below each estimate. Column 1 reports the relationship between the number
of coin flips and WTP in the No Information treatment. Column 2 reports reports the relationship
between the number of coin flips and WTP in the Low Information treatment. Column 3 compares

the No and Low Information treatments.

Table 3: Effect of Exclusion on WTP: No Information vs. Low Information
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