
Theory and Experiments on Social Norms and Social Image

by

Vera Louise te Velde

A dissertation submitted in partial satisfaction of the

requirements for the degree of

Doctor of Philosophy

in

Economics

in the

Graduate Division

of the

University of California, Berkeley

Committee in charge:

Professor Shachar Kariv, Chair
Professor Matthew Rabin
Professor Ernesto Dal Bó
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Abstract

Theory and Experiments on Social Norms and Social Image

by

Vera Louise te Velde

Doctor of Philosophy in Economics

University of California, Berkeley

Professor Shachar Kariv, Chair

This dissertation consists of three chapters exploring the role of social norms and social
image in economic decision-making. A combination of theory and experiments is used to
understand how certain social preferences might form, how they influence our individual
choices through both internal and external motivation, and how they might aggregate into
societal norms when individuals are externally pressured to appear to be doing the right
thing.

The first chapter examines how individual beliefs, or personal norms, interact with the
desire to maintain a positive social image when individuals disagree about what should
be done in that situation. This commonly occurs in settings such as partisan politics or
when moral norms are in flux. Traditional notions of social norms cannot describe these
situations, and there is correspondingly no unambiguously “good” action that social pressure
can promote. I develop two alternative, psychological game theoretic models that explain
how social pressure affects behavior even if individuals do not agree on the norm. One channel
is “approval seeking”, in which individuals want their peers to approve of their actions.
Another channel is “respect seeking”, in which individuals want to be known for strict
adherence to their personal norms. Approval seekers pool on one option as social pressure
increases, thus creating the illusion of societal consensus. This can potentially leading to
destructive posturing, in which damaging norms are perpetuated. Respect seekers, on the
other hand, are less hypocritical the more social pressure increases, and are accordingly less
willing to compromise. Respect is thus a less likely force to produce a societal consensus
norm. These results demonstrate that using social pressure to promote a certain behavior
may backfire if it targets the wrong kind of social image.

In the second chapter, Ulrike Malmendier, Roberto Weber and I explore the case of the
norm of reciprocity, both positive and negative. Reciprocal behavioral has been found to play
a significant role in explaining outcomes in many important economic domains. However,
despite mounting empirical evidence, economists still struggle to converge on the correct
model of the underlying motives. Existing theories posit internal preferences for the welfare
of others, inequality aversion, or utility from repaying others’ kindness. Recent evidence
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reveals that ‘one-sided’ acts of kindness, not involving reciprocity, exhibit a large degree
of reluctance, with people trying to avoid opportunities to act generously, suggesting that
external factors such as social image, self image, or social pressure are important determi-
nants of unilateral sharing. However, this revision of conventional theoretical motives for
sharing has had little spillover to ‘two-sided’ reciprocity environments, where one individual
responds to the actions of another. We review the literature on reciprocity and point to the
relative lack of attention paid to external factors. We then present a novel experiment that
explores the importance of internal versus external factors in driving reciprocal behavior. We
find that, in a laboratory reciprocity setting (the double-dictator game), failure to account
for external motives leads to a significant overestimation of internal motives such as fair-
ness and altruism. We use the experimental data to illustrate the importance of combining
reduced-form and structural analyses in disentangling internal and external determinants of
pro-social behavior.

In the third chapter, Pamela Jakiela, Edward Miguel and I look deeper into the origins of
norms. We combine data from a field experiment and a laboratory experiment to measure the
causal impact of human capital on respect for earned property rights, a component of social
preferences with important implications for economic growth and development. We find that
higher academic achievement reduces the willingness of young Kenyan women to appropriate
others’ labor income, and shifts players toward a 50-50 split norm in the dictator game. This
study demonstrates that education may have long-run impacts on social preferences, norms
and institutions beyond the human capital directly produced. It also shows that randomized
field experiments can be successfully combined with laboratory experiment data to measure
causal impacts on individual values, norms, and preferences which cannot be readily captured
in survey data.
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Chapter 1

Heterogeneous norms

How can social pressure influence
behavior when people disagree?

1.1 Introduction

Over the last decade, social image and social pressure have emerged as key determinants of
prosocial behavior in the economics literature. They have been exploited to increase voter
participation in a cost effective way(Gerber, Green, and Larimer 2008), to increase donations
to charity by up to 42% (DellaVigna, List, and Malmendier 2012), and to promote safe sex
practices when financial incentives fail (Ashraf, Bandiera, and Jack 2012). But settings like
voting and donating to charity, in which there is an essentially unanimously recognized
“good” action, are rare: far more common are the decisions about which people disagree,
such as how to vote, how to allocate resources, how to raise children, what dietary and
religious habits to keep, or what customs to follow.

Existing models typically assume a unanimous social norm that governs behavior in a
given setting and that individuals adhere more or less closely to that norm by trading off util-
ity components such as consumption, image, and moral appropriateness. However, identify-
ing the consensus norm is rarely straightforward, and it usually entails choosing an arbitrary
point from the universe of opinions as the “norm”.1 Even simple laboratory settings such as
dictator games, which exist in enough of a contextual vacuum to have an easily-identifiable
norm, never perfectly map to actual allocation decisions. In the real world, matters are
complicated by transfer costs, heterogeneous endowments and production abilities, hetero-
geneous preferences, and countless other factors. People do not even superficially agree

1As an example, DellaVigna, List, and Malmendier (2012) declare that giving $10 to charity is the
“acceptable” minimum level of generosity. While this assumption helps to estimate a model of social pressure
from real-world choices, which do display at mode at $10, it’s clearly an ad hoc simplification of an issue
that individuals have very different opinions about.
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in other domains such as partisan political issues, child-rearing practices, dietary choices,
religion, and lifestyle.

How can social norms work if some people believe voting is irrational, giving at the
door is undesirable, or safe sex practices are a sign of weakness?2 In such settings with
heterogeneous norms, existing notions of social norms break down. In fact, different norms
may pull in different directions: marching in a political protest can be admired as a principled
move or shunned as antisocial rocking of the boat. Adopting new dress habits upon being
promoted at work might be disrespected for being inauthentic or welcomed by those who
prefer a formal dress code. In other words, the tradeoffs people are willing to make between
self-interest, moral beliefs, and social image may be different depending whether they are
more concerned with respect or approval.

Referring to “heterogeneous” norms is in fact an oxymoron by traditional definitions,
which defines norms as unanimously recognized behavioral guidelines (Bicchieri 2006; Ostrom
2000).3 In this paper, I propose to broaden this definition and to allow each individual to
hold a distinct idea of the impartial appropriateness of each often. I redefine the consensus
norm correspondingly to reflect an aggregate agreement that a particular action is the most
moral. That is, personal norms prescribe a particular action as morally ideal, regardless
of what others do. Descriptive norms (Bicchieri 2006; Cialdini, Kallgren, and Reno 1991)
describe what people in fact do and are irrelevant. This rules out personal norms of the form
“do what everyone else is doing”.

This individualized notion of social norms requires a new understanding of social-image
motivations, which is the second contribution of the paper. When people disagree about
norms, the social pressure induced by norms becomes unclear. Being vegetarian might be
a convincing signal of your concern for animal rights while still provoking disdain from the
omnivorous majority. I therefore formulate two distinct types of social image, approval and
respect, that are clearly defined even when norms are heterogeneous. The analysis shows that
while traditional models of social-image motivations are extremely powerful in homogeneous
norm domains, those resulting predictions constitute a knife-edge case within the broader
universe of heterogeneous norms.

I propose a novel approach to modeling these two types of social image which are appli-
cable when individuals honestly disagree about the correct course of action. The first type
are the “respect seekers”, who signal their adherence to their ideals. Respect seekers admire
integrity, i.e. always doing what you personally believe to be right, and wish to be seen as
having integrity. In their decisions, they attempt to signal their integrity, and similarly, they
infer others’ integrity and pass judgment on them accordingly. Others may have different
ideals, but as long as those beliefs are applied impartially, respect seekers agree to disagree

2 This paper concerns issues that people disagree about. As such, discussion of many sensitive topics
is inevitable. The reader should not attempt to infer my personal beliefs from examples or hypothetical
scenarios.

3 Krupka and Weber (2013) broaden this definition to a set of commonly-recognized “moral appropri-
ateness” ratings of every option.
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and maintain mutual respect. Egalitarians and utilitarians, for example, respect each other’s
choices as long as they are made as though behind the veil of ignorance.

Since integrity is invisible must be inferred from choices, respect seekers would like to
make choices that are most strongly attributable to high integrity. They might be vegan, for
example, in order to show that they are willing to make personal sacrifices to stay true to
their beliefs about animal cruelty. Or they might affiliate with groups (in politics, religion,
or hobbies) that are known for being die-hard about their causes. In equilibrium, respect
seekers interpret behavior based on the (rational expectations) likelihood that someone is
faking his way to a good reputation, or conversely, that someone who appears to be selfish
is in fact just doing what he believes in.

The second type, the “approval seekers”, want their actions to be admired. They aim to
make their peers happy by going along with everyone else’s beliefs, and they might abandon
their own ideals in order to do so. Vice versa, an approval seeker wants everyone else to
follow his personal beliefs and judges anyone who doesn’t live up to his personal standard
of behavior. Approval seekers judge actions, rather than inferred types, so they play a non-
signaling game in which individuals simply choose the best trade-off between consumption,
guilt, and image, without aiming to convincingly imitate other types. A vegetarian approval
seeker might be tempted to go along with friends to a Brazilian buffet, but he would be
happy to convert a friend to vegetarianism even if he knew it was for lack of enjoying meat
rather than for heartfelt moral reasons.

For both respect seekers and approval seekers, image concerns become relatively more
important as social pressure rises: as vegetarianism becomes the hot topic at the water cooler,
approval seekers care more about whether others admire their dietary choices, and respect
seekers care more about proving that their dietary choices reflect their true beliefs. Respect
seekers respond to this pressure by trying harder to imitate high integrity types. They
look for convincing ways to signal high integrity, possibly using costly signals to establish
credibility. They might give up meat or purchase pricier cage-free eggs and free-range chicken,
to signal that they care about animal rights, or they might join hunting clubs and spend their
weekends protesting PETA in order to convince others that their meat-eating lifestyle is a
moral choice. Choices can become more divided along moral lines, preventing conformity,
as individuals become more hesitant to try passing off selfishness as a morally motivated
decision. Compromise becomes harder to achieve as individuals become less willing to be
seen conceding their norms. The “vegan before 6” Mark Bittman followers might turn vegan
24/7, while the apathetic omnivores join meat CSAs and become sausage connoisseurs.

Approval seekers, on the other hand, respond to social pressure by trying harder to please
the majority. This leads to conformity: the more important image motivations are, the
more power the majority has to sway choices. Approval-seeking vegetarians will hide their
preferences and go along with friends to the sushi bar or give up on herbivorism altogether.
But when possible, approval seekers may prefer to look for ways to avoid offending any one
subgroup too much, leading to widespread compromise. Individuals of all beliefs might be
able to agree that free-range chickens and farm-raised fish are fine to eat but that beef is
not, thereby avoiding offending either the paleo dieters or the animal rights activists. In any
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case, high social pressure leads to deceptively uniform behavior, disguising the disagreement
in the population.

I also find that approval seekers and respect seekers have differing abilities to sustain
“sacrificial” equilibria in which individuals forego both consumption and guilt utility in
order to attain a better social image. If approval-seeking vegetarians could claim a majority
and then pressure everyone else to reluctantly follow, this could lead to better environmental
or health outcomes. On the other hand, if a majority of approval seekers have bad intentions,
this could create a disaster as they bully their peers down a terrible path. Respect seekers,
on the other hand, are less likely to be able to sustain either kind of conformist equilibrium,
for better or for worse.

Lastly, I show that approval and respect can interact when simultaneously relevant, such
that social disapproval can itself serve as a signal of integrity. Omnivores might be able
to prove that their habits are honorable merely by following them openly in a disapproving
group of vegetarians.

The contrast between the outcomes of these two types, and the implied difficulty with
using social pressure to influence behavior without understanding what type of social-image
motivates people in that setting, is the fourth contribution of this paper. As described above,
the two models of social image make distinct prescriptive predictions regarding persuasion
and social pressure. For example, if politicians and voters are approval seekers who want to
end legislative gridlock, they may do well to increase the salience of social image in order to
motivate politicians to compromise in order to avoid offending any major constituent group
too badly (so long as no single constituent group dominates the others). But if politicians
are respect seekers, social pressure should be minimized if there is to be hope for agreement.
In a somewhat different domain, a group seeking to foster group solidarity by extending
membership to a certain number of the most committed individuals (or a company selling
a product associated with a group’s identity) should set a high membership price to attract
respect seekers who wish to use group membership as a costly signal of integrity. But if
the group stands for a minority opinion, only a low price will attract the same number of
approval seekers, the few who feel strongly enough about being true to their norms to join
the group regardless of the social-image cost. And in yet another domain, a development
economist wishing to increase teacher attendance should be careful to identify the image
motivations that teachers care about. If teachers derive respect from doing their job well,
publicly honoring good work may be effective, but if they don’t wish to be ostracized by
other, less dedicated teachers, this approach may backfire.

These models are widely applicable to a variety of fields beyond these few examples, and
I consider some possibilities in section 1.5. Until then, section 1.2 will discuss how this work
fits with related literature, section 1.3 will formalize the two models of social image, and
section 1.4 will explore the different behavior of approval seekers and respect seekers.
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1.2 Background

This paper builds on the theoretical social preferences literature, which is accompanied by a
vast empirical and experimental literature in economics and sociology on how social norms
and image motivations influence behavior.

Economists have been trying to understand moral choice since Becker’s (1974) model of
pure altruism, in which individuals directly have utility over others’ outcomes. This was
soon modified to account for “warm glow” motivations (Andreoni 1989, 1990). Later models
made moral behavior contingent on relative standing, reciprocity, or intentions (Bolton and
Ockenfels 2000; Charness and Rabin 2002; Fehr and Schmidt 1999; Levine 1998; Rabin 1993).

More recent findings have suggested that we may not be so internally altruistic as these
models would suggest.4 First of all, reducing anonymity, by revealing individual decisions
(even with noise) or by revealing the decisionmakers, can dramatically increase cooperation
(Andreoni and Petrie 2004; Bohnet and Frey 1999b; Carpenter 2005; Cason and Khan 1999;
Franzen and Pointner 2012; Hoffman et al. 1994; Koch and Normann 2008; Satow 1975; Sell
and Wilson 1991; Soetevent 2005). People will even give up money to avoid being put in a
position where they will have to anonymously make trade-offs between their own and others’
payments (Broberg, Ellingsen, and Johannesson 2007; Dana, Cain, and Dawes 2006; Lazear,
Malmendier, and Weber 2012; Malmendier, Velde, and Weber 2013).

Evidence from the field confirms these findings and highlights their extreme importance.
Gerber, Green, and Larimer (2008) find that showing publicly available voter records to
neighbors is the most cost effective way to increase vote turnout. In community health
initiatives, social recognition has proven to be a more effective incentive than either small
or large financial rewards (Ashraf, Bandiera, and Jack 2012), and Karlan (2012) shows that
this cannot be explained by an altruistic desire to motivate others by example. In charitable
giving, DellaVigna et al. (2013a) show that social pressure increases donations by up to 42%,
and Meer (2011) and Rind and Benjamin (1994) show that the effect of social pressure is
amplified by prior ties to the observer. There is even evidence that soccer referees favor
home teams, but only when games are close (Garicano, Palacios-Huerta, and Prendergast
2005). In the workplace, Babcock et al. (2010) show that incentivizing teams can be more
effective than individuals because inactive individuals don’t want to let down their peers,

4 This literature almost universally attributes these findings to social-image concerns and social pressure.
However, a couple of other factors may account for some fraction of the effect. Self-image is understood to
influence behavior similarly to social image when individuals use their own actions to self-signal (Bénabou
and Tirole 2011) or when social pressure merely forces individuals to be more objective in their self-evaluation
(Malmendier and Velde 2013; Rabin 1995). On the other hand, alleged effects of social image might have
a much less cynical explanation, from beliefs-based altruism (Grossman 2013; Malmendier and Velde 2013;
Velde 2013). If individuals don’t care directly about their image, but do care about not hurting others’
feelings, then having their decisions observed more closely could still push them to behave more generously.
While acknowledging these potential confounding explanations, I will stick with the terminology of social
image and social pressure in this paper, not least because other forms of image motivations (such as respect
seeking) are not likely to be as confounded by these other explanations. Also see Posner and Rasmusen
(1999) for related discussion on the various ways in which norms persist and are automatically enforced.
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and Bandiera, Barankay, and Rasul (2005) show that altruism alone cannot account for this;
only when workers are subject to social pressure due to peer monitoring does the effect occur.
Bandiera, Barankay, and Rasul (2010), Falk and Ichino (2006), and Mas and Moretti (2009)
further show that low-productivity workers improve when monitored by higher productivity
workers and that this persists even if they can’t observe the higher productivity workers,
suggesting that social image must be explanation.

On the theory side, progress has been made, but we are still lacking a generally applicable
model of social image. In many settings, however, these various models incorporating social
image have found strong support. DellaVigna, List, and Malmendier (2012) show that people
will give a token amount to door-to-door charity solicitors in order to avoid the social cost
of saying no. Harbaugh (1998b), Harbaugh (1998a), and Glazer and Konrad (1996) model
the prestige motivation for charitable giving and find empirical evidence from the desire of
donors to be listed in elite categories of supporters, and Carpenter and Myers (2010) similarly
find that volunteers with stronger image concerns prefer visible jobs leading to more social
recognition. Andreoni and Bernheim (2009) find that dictator game players are motivated
to signal their adherence in a 50-50 sharing norm, and Grossman (2012) develops a similar
model to explain behavior in a binary choice environment. Bénabou and Tirole (2006)
and Seabright (2009) use similar altruism signaling models to explore crowding out when
financial incentives are given for prosocial behavior. Battigalli and Dufwenberg (2007) model
moral choices as a way to avoid guilt. A plethora of lab experiments, field experiments, and
empirical evidence support this theoretical approach (Broberg, Ellingsen, and Johannesson
2007; Dana, Cain, and Dawes 2006; Dana, Weber, and Kuang 2007; Lazear, Malmendier,
and Weber 2012; Malmendier, Velde, and Weber 2013; Mas and Moretti 2009).

Most of this literature focuses on the particular case of altruism or charitable giving, but
a few models are applicable to more general cases. Bernheim (1994) models conformity to an
arbitrary fixed norm with a signaling model in which players infer each other’s dedication to
the norm from their choices. He shows that the signaling motivation endogenously produces
pooling on the norm (similar to the main result in the dictator game model of Andreoni and
Bernheim (2009)). Bénabou and Tirole (2011) model moral behavior through a self-signaling
process, in which individuals invest in their identity by making easily remembered moral
choices. Akerlof (1980) models social customs in which individuals feel social pressure to
adhere to a norm and social pressure increases in the fraction of the population that believes
in the norm. Akerlof and Kranton (2000) model choices as influenced by the identities we
derive from membership in different social categories.

The preceding models have a common limitation, however: all assume that people unan-
imously agree on the best action. I correct this in each of my parallel models of social
image.

The issue of wealth distribution is a key example that intuitively bridges the gap between
traditional models of altruism and these models of moral beliefs. My model of respect seekers
uses a signaling framework similar to Andreoni and Bernheim (2009), an influential study
showing remarkable evidence for the role of social image in dictator game sharing. But
in the simple dictator game, any impartial philosophy of redistribution agrees that the 50-
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50 split is the morally correct action. No real-world redistribution decision falls within
this knife-edge case. Even absent complications such as earned property rights, individuals
exhibit substantial heterogeneity in their distributive preferences (Alesina and Glaeser 2004;
Butler, Giuliano, and Guiso 2012; Cappelen et al. 2007; Charness and Rabin 2002; Dickinson
and Tiefenthaler 2002; Fisman, Kariv, and Markovits 2007; Reuben and Riedl 2011). By
reinterpreting the signaled types of Andreoni and Bernheim (2009) as integrity towards
these personal redistributive ideals, however, I can generalize their model to apply to these
more realistic settings with disagreement about notions of fairness. The respect seekers in
my integrity signaling model must then jointly infer both integrity and ideals themselves
in order to pass judgment on someone’s actions, and judgment represents an inference of
impartiality, rather than prosociality.

My model of approval seekers, on the other hand, uses a notion of social image similar
to the one in Akerlof (1980). But while he, too, assumes that a particular fraction of the
population believes in a norm and passes judgment on those who defect from that norm (and
the higher the fraction is, the harsher is social pressure), I more broadly assume that every
individual in a population judges others’ actions according to the same moral standard as
he judges his own actions. Since individuals have different ideals, it can be impossible to
please everyone, but a maximal social image can be achieved by minimizing the harshness
with which an average peer judges one’s action. Often the way to do this is to follow
the lead of the majority, and other times it pays to avoid offending anyone too extremely
by taking a middle ground path. Even in settings without moral content, the desire to
fit in can be described by the approval-seeking motive; approval seekers, but not respect
seekers, might make transparently desperate attempts to stick with the crowd, as in Asch’s
(1955) or Milgram’s (1963) seminal experiments, or conform apparently purely for the sake
of conforming, as in Goeree and Yariv (2007).

In building on these models and focusing on the importance of social image that has
emerged in the empirical and experimental literature, I will abstract from other aspects of
social preferences, such as warm glow or altruism. This is primarily because they are intended
to be portable across many situations which may or may not involve prosocial considerations.
In particular cases, of course, these factors may be understood to influence the “consumption
utility” of a particular choice, or the set of impartial norms that are actually held.

Additional background literature that is relevant to particular applications is mentioned
along with discussion of those applications and in section 1.5.

1.3 Model

Consider a setting in which individuals within an (observant) population must take a morally
contentious action. Different personal norms correspond to different ideal actions. Each
option provides the individual a certain consumption utility, which includes the immediate
costs and benefits of the action along with any expected long-run change in utility, such as
the expected change in tax policy after volunteering to campaign for a particular candidate.
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Externalities are not specified; this is discussed further in section 1.4. This setting is intended
to intuitively capture a wide array of moral and customary decisions, such as whether to eat
meat, which church to go to (if any), whether to send one’s kids to private school, how to
share resources, how to reciprocate kind actions, what to wear to work, what brand of shoes
to buy, who to vote for, etc.5

Formally, an individual i is faced with a choice set X, which I will take to be a binary
or ternary choice in the results below. Each option x ∈ X leads to consumption utility
v(x), but in addition, i has a personal norm denoting ρi as the morally appropriate choice.
When making a choice xi that deviates from this ideal outcome, i feels guilt G(xi − ρi),
which is additionally weighted by an integrity parameter ti

6. That is, each person has a
two-dimensional type (ti, ρi): an ideal choice and an integrity parameter that constitutes a
weight on their personal norm.7

When types are specified in this two-dimensional way, there is a natural choice in the
definition of social image: do people want others to share their moral beliefs and to signal
that they share theirs with the group, or do they want to signal that they adhere to their own
idea of right and wrong no matter what material consequences are involved and no matter
what other people think? This is the intuition driving the formulation of two models of
social image: respect seekers signal integrity, and approval seekers signal their moral ideals.8

Social image utility is an increasing function given by H(m(xi)), where m is the image
resulting from a given choice. The importance of image is determined by a social pressure
parameter s, which enters utility as a weight on H. s summarizes the shared attributes of a
situation that contribute to social pressure: visibility, audience size, and how harshly choices
are judged in a particular setting. Image itself is the key ingredient for which I consider
multiple possibilities, discussed below.

Altogether, person i has utility

U(xi|ti, ρi) = v(xi)− tiG(xi − ρi) + sH(m(xi)). (1.1)

5 While voting and similar choices are themselves private, it’s reasonable to interpret many people’s
voting decisions as visible amongst their social group, as these topics frequently arise in conversation and
there is substantial evidence that people dislike lying, in general and about voting in particular, e.g. Gneezy
(2005) and DellaVigna et al. (2013b). Moreover there is evidence that social-image motivations strongly
influence even anonymous choices, e.g. Lazear, Malmendier, and Weber (2012) or Malmendier, Velde, and
Weber (2013), and, as mentioned in footnote 4, evidence that self-image motivations can operate similarly
to social-image motivations when we use actions to self-signal (Bénabou and Tirole 2011; Rabin 1995).

6 This formulation asserts that people differ in their norms but not in their guilt function G, whereas
the personalized definition of norms described in the introduction would imply a fully individualized set of
appropriateness ratings (given by the function G). This is a simplifying assumption that makes the model
tractable.

7 Rather than outright disagreement, this setup could represent ambiguity about the norm, such as in a
new situation or an unfamiliar culture. Someone who is very confident about their belief in the norm ρ will
experience guilt normally, while someone who has no idea what the norm is will not experience much guilt
from any choice; that is, they will weight G with a very small t.

8 Nonetheless, approval seekers are modeled without a signaling model, for reasons explained below.
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Further assumptions may be helpfully motivated with an example.9 Imagine that the relevant
choice is to argue for a particular tax rate to fund a welfare system. The decisionmaker
believes that ρ represents the best trade-off between equality and efficiency but would rather
not pay such a high rate, so he might facetiously argue against social safety nets. He may
not even have the option of voting for his most preferred tax rate, if only a few options are
on the table. Others disagree with his moral beliefs, and some argue in favor of credible
alternatives, while some argue for transparently selfish policies that no one believes are fair.
Any of these morally contentious decisions can be understood to be contained within the
general scenario specified by the following intuitive, non-restrictive assumptions:

Assumption 1. i) X is indexed by R; results below specify X = {x1, x2} ∈ R2 or
X = {x1, x2, x3} ∈ R3. s ≥ 0.

ii) (ti, ρi) ∼ φ, continuous, with conditional distributions satisfying suppφt = R+ and
suppφρ ⊂ X. These distributions are commonly known.

iii) G is continuous and monotonically increasing in |xi − ρi| and is symmetric around
0.

iv) H is continuous and monotonically increasing in m(xi), and supmH(m) = H <∞.

Continuity is assumed simply to guarantee existence of equilibrium; this could be relaxed
in specific instances to allow, for example, an atom in the distribution of types.

I consider two hypothetical, distinct populations of people with two different types of
social-image motivations, the approval seekers and the respect seekers. They respectively
have social-image functions mas and mrs, and image utility functions Has and Hrs, for which
part 4 of assumption 1 holds separately.

Approval seekers and respect seekers are treated as disjoint populations for the sake
of clearly contrasting the effects of the two kinds of social image, but of course in many
situations these two motivations might operate simultaneously; Section 1.4 explores the
interaction between approval seeking and respect seeking in these situations.

Approval seekers: Approval seekers derive utility from praise for their actions, and ob-
servers praise actions that agree with their personal norms. They are motivated to adhere
as closely as possible to the ideals of the highest fraction of the population as possible. Note
that approval seekers are not concerned with actually signaling either their ideal ρ or their
integrity t; they only seek praise that depends on others’ moral beliefs. This is superficially
similar to wanting to signal that you share your beliefs with someone else, but I opt not to

9 One could imagine more complicated utility specifications which, for example, relax additive separability
or further individualize the component functions or allow for asymmetric guilt. I do not wish to commit to
ruling out these possibilities, but I present the utility function in this way for ease of exposition. The key
results come from contrasting the predictions of this model when m and H represent different types of social
image, and generalizing the functional form further doesn’t substantively contribute to that discussion.
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use such a signaling model because it immediately leads to counterintuitive predictions: a
vegetarian would approve of an admittedly-hypocritical lapsed-vegetarian friend just because
they philosophically agree about the merits of vegetarianism. On the other hand, however,
it’s quite plausible that a vegetarian would be happy to convert an insincere meateater, or
that Republican constituents would be happy to continue reelecting a moderate Democrat,
so long as that representative denies any true pro-choice beliefs. These are scenarios in which
individuals confer approval, but not respect (as defined below).

For approval seekers, m(x) is defined as mas(x) = −
∫∞
−∞

∫∞
0
φ(t, ρ)G(x − ρ)dtdρ. That

is, each observer judges the choice of x according to his personal guilt function, and image
is the negative of the average of these individual judgments over the full population. For
example, if half of the population believes in ρ1 and half the population believes in ρ2, then
m(ρ2) = −1

2
G(ρ2 − ρ1). The best attainable image, mas = 0, only occurs when perfectly

adhering to a homogeneous norm.

Respect seekers: For respect seekers, social image is based on others’ estimate m of the
decisionmaker’s integrity t. Formally, their image function is simply defined as mrs(x) =
E[t|x], the rational inference of someone’s t conditional on the choice x.10 Individuals want
to be seen as unhypocritical, whatever their personal beliefs. However, since integrity is not
directly observable, inferences about integrity must be rational in equilibrium, and optimal
choices must anticipate those equilibrium inferences. Note that observers do not care about
the dictator’s ρ. That is, observers do not judge norms themselves when multiple defensible
options exist, but they do judge the decisionmaker’s integrity or hypocrisy with respect to
his beliefs. There are plausibly many such situations in which people care about respect
but not approval. Outsiders admire some extreme religious groups such as the Amish or
the Hasidic Jews for their dedication to their beliefs. Or, from the perspective of the actor
rather than that of the audience, the actor might care only about respect even as the world
disapproves. Suicide bombers are definitely not admired, but it’s also hard to claim that
their actions do not convincingly signal their dedication to their beliefs.11

Notice that for both approval seekers and respect seekers, there is a best possible image.
Approval seekers can’t do any better than to perfectly please everyone in the population,
and respect seekers can’t do any better than to be known to be perfectly impartial. It is
intuitive that perfect image can’t lead to unboundedly high utility; this is the motivation
for the upper bound on H stated in part 4 of assumption 1. This assumption will also

10 This assumption could be generalized to allow for inferences other than the mean, but this flexibility
isn’t important to the results in this paper, so I use the mean for expositional simplicity. However, all
proofs go through just as well with other inference functions such as the median. Specifically, any inference
function m, acting on the (rational, in equilibrium) distribution of types f that would choose the observed
action is suitable so long as it satisfies the following properties: 1) m is continuous with respect to the weak
topology on the space of distributions on R+, 2) min supp f ≤ m(f) ≤ max supp f with strict inequalities if
the support of f is nondegenerate, and 3) if f ′ first order stochastically dominates f , then m(f ′) > m(f).

11 I speculate that the unconvincing rhetoric labeling these people as cowards is in fact a somewhat
facetious attempt to denigrate their single potentially admirable attribute.
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provide mathematical utility by restricting equilibrium parameters to a compact space and
guaranteeing existence of an equilibrium.

The dependence of utility on beliefs places the model in the realm of psychological game
theory (Battigalli and Dufwenberg 2009; Geanakoplos, Pearce, and Stacchetti 1989). As long
as types are exogenously assigned, however12, approval seekers are not playing a strategic
equilibrium in which inferences about types matter, so the tools from psychological game
theory are not needed to analyze their outcomes. The respect seekers play a much more
complicated signaling game, and analysis relies on that notion of psychological equilibrium.

Homogeneous Norms Before presenting the main results, a short note on the baseline
setting with homogeneous norms is called for. Even in these scenarios, the two models
lead to slightly different predictions. These differences arise fundamentally because respect
seekers are playing a signaling game, while approval seekers are being judged directly for
their actions rather than inferences based on those actions.

First of all, the respect-seeking model can generate pooling equilibria in situations where
the approval-seeking model can’t. This is demonstrated by Andreoni and Bernheim (2009)
(or Bernheim’s (1994) model of conformity) which can be seen as a (continuous choice) spe-
cial case of the model of respect seekers. Their simpler setting with homogeneous, exogenous
social norms shows that respect seekers playing a signaling game create endogenous discon-
tinuities in their preferences that lead to pooling behavior. In particular, they show that
respect seekers exhibit pooling on the 50-50 split in the dictator game, despite the fact that
preferences have no discontinuities at this point.13

In their model, dictators choose an amount x between 0 and 10 dollars to keep, and the
remainder of the ten dollar goes to their anonymous partners. A desire to signal adherence
to the 50-50 norm attracts anyone who would like to choose nearly 50-50 to the exact 50-50
split, so that a pool occurs at the fair outcome and no one chooses nearby allocations. The
reader is referred to the original paper for the proof, but intuitively speaking, this results
from an endogenous discontinuity in the inference function: When a mass of high t types
choose 50-50, the inferred type E[t|x = 5] must be the mean member of that pool, which then
must be strictly larger than the inferred type upon observing x = 5± ε. These discontinuous
inferences creates the discontinuous incentives that create the pooling behavior in the first
place and ensure that anyone “nearby” will prefer to jump to the exactly fair choice. In
equilibrium, increasing social pressure increases the size of this pool.

Approval seekers, on the other hand, merely have an increased motivation to get near
50-50 when social pressure increases, and their distribution of choices will smoothly approach
50-50 but will not discontinuously pool there. Say, for example, that consumption utility is
linear and g(x−5) = (x−5)2. Then approval-seeking dictators maximize x− (t+s)(x−5)2,
yielding x∗ = 1

2(t+s)
+ 5. Increasing social pressure moves the distribution of choices towards

x = 5, but no pooling occurs, and other types will continue choosing nearby allocations as

12 See Appendix A.1 for an extension that relaxes this exogeneity condition.
13 Bernheim (1994) explicitly emphasizes this same difference, but that model is a bit harder to adapt to

my notation, so I use the Andreoni and Bernheim (2009) setting instead.
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well. The pooling outcomes generated by respect-seeker signaling only occur for approval
seekers if we allow incidental structural features in their preferences.

Second of all, the respect-seeking model produces interdependent preferences more nat-
urally than the approval-seeking model. Interdependent preferences exist when an individ-
ual’s preferences depend on the preferences of others (Gul and Pesendorfer 2006; Postlewaite
2011). For example, someone might be more altruistic towards someone who is very altruistic
(Levine 1998). There is indeed plenty of evidence that people’s revealed preferences depend
on how strictly their peers are adhering to a norm (Andreoni and Scholz 1998; Carman 2004;
Cialdini 2003; Croson, Fatas, and Neugebauer 2005; Fischbacher, Gächter, and Fehr 2001;
Frey and Meier 2004; Gino, Ayal, and Ariely 2009).

This behavior is easily understood in the respect seekers’ signaling game, especially if we
grant that isolated experiments do not reflect equilibrium outcomes; that is, while equilibrium
beliefs must reflect actual choices, real-world choices reflect evolving, learned beliefs about
others’ strategies. Let’s continue to use the dictator game example from above. Suppose a
respect seeker first observes his peers playing a dictator game in which the the average gift
is 0. He then knows that choosing to give 1 will cause his peers to infer that he has a fairly
high t. If he then later observes his peers playing the same game and choosing an average
gift of 3, he knows that to attain the same social image, he must give more than 3: the
underlying distribution of types can’t have changed, but each type is now sharing more, so
he must also share more to maintain a particular image.

Even if isolated experiments do reflect equilibrium outcomes, interdependent preferences
of respect seekers are easily understood. The signaling game that they play can have multiple
equilibria (see section 1.4), depending on the underlying distribution of types, so individual
preferences are contingent on the equilibrium that others are playing.

Note that modifying the definition of image for approval seekers such that actions are
judged relative to others’ actions will also allow for interdependent preferences. For respect
seekers, however, this behavior arises endogenously.

Having completed the model setup, we can now turn to the main results describing how
respect seekers and approval seekers behave in settings with heterogeneous norms.

1.4 Results

The following five subsections characterize the behavior of approval seekers and respect seek-
ers facing several types of choices. Despite the simplicity of the discrete choice environments
considered, this provides the key intuitions for the differences between the two types.

Equilibrium

First assume that each individual has exactly two options, x1 or x2, and one of two ideals,
ρ1 = x1 or ρ2 = x2. Each option provides consumption utility v(xi) to the decisionmaker;
WLOG assume v(x2) > v(x1). Guilt is given by G(x1− ρ2) = G(x2− ρ1) = G. Additionally,
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assume that t is distributed according to φt, independently from ρ. φt has full support on
R+ and is continuous, as required by assumption 1. A fraction p1 ∈ (0, 1) of the population
has ρ = ρ1.

For concreteness, consider the following simple example. Imagine that the decisionmaker
must choose between two allocations of wealth for himself and a partner. x2 corresponds to
(3, 0); that is, 3 units of utility for the decisionmaker and 1 for the partner. x1 corresponds
to (1, 1). Some subset of the population is utilitarian and believes x2 is the fairer allocation.
Another subset is egalitarian and believes that x1 is fairer. Individuals who don’t care too
much about following their own norm would prefer to choose the personally advantageous
allocation x2. Guilt free (low t) approval seekers hope that ρ2 is the prevailing norm so that
they can gain approval without sacrificing material interests; guilt free respect seekers want
to choose x2 and convince their peers that they do so out of a true commitment to efficiency.
High-t types, of both kinds, care enough about their norm to ignore these factors.

The examples described in previous sections lead to less stylized interpretations: x1

could correspond to being a Democrat and voting for strongly redistributive policies. x2

could correspond to being a Republican and voting for less redistribution for the sake of
higher overall wealth. Or the choice could be between declaring war or risking national
security, or between generous safety nets or a laissez-faire approach, or between equal rights
for a minority group or discrimination.14 Outside of politics, this setting could represent
vegetarianism versus omnivorism, orthodoxy versus reform religious practices, sending girls
to school versus keeping them home to help with housework, staying at home to raise children
or taking an outside job, or dressing casually or formally for work.15.

Proposition 1 describes equilibrium for approval seekers, who perform a straightforward
utility maximization, and for respect seekers, which emerges in a more complicated signaling
game. A signaling equilibrium consists of an action function Q : [0,∞]×{ρ1, ρ2} → {x1, x2},
along with a perception function P : {x1, x2} → [0,∞] with P (xi) = E[t|xi]. This follows
the notion of a psychological equilibrium introduced by Geanakoplos, Pearce, and Stacchetti
(1989). Equilibrium transfers must be optimal given P and inferences must be consistent with
Q. Throughout this paper, I also restrict attention to equilibria satisfying the D1 criterion
of Cho and Kreps (1987), which requires that inferences about types from disequilibrium
actions must be reasonable in the sense that, roughly, all weight must be placed on the types

14 In some cases, like the latter, strong opinions exist despite no utility consequences of either outcome
for most people; in this case, the model still applies with v(x2) = v(x1).

15 Note that if v is heterogeneous, the model still applies unproblematically so long as v is observable.
Someone arguing in favor of marriage equality will simply be interpreted differently if they are gay themselves.

On the other hand, if v is heterogeneous and independent from (t, ρ), so long as vi falls in some bounded
set we can simply divide each person’s utility function by vi in order to normalize consumption utility (after
adding some positive constant if necessary to ensure that supp vi ∈ R+). This then alters the distribution of
t to ti/vi and effectively renders each person differently responsive to social pressure. The limit-case results
still hold. If vi is correlated with types, using the same trick introduces correlation between normalized t
and ρ, so we end up in the case from section 4 in which people are differentially responsive to s. Again,
limit-case results still hold.
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who would be tempted to deviate to that action for the widest range of mistaken beliefs.16

Proposition 1. If X = {x1, x2}, v(x2) > v(x1), and ρ is independent from t, the following
hold:

1. For approval seekers, there is exactly one equilibrium outcome, in which sufficiently
high-t types will adhere to their personal ideals and low types will choose whichever
option yields a better combination of material and image utility. Choosing x1, the
more costly option, will lead to a higher social image iff p1 > .5.

2. For respect seekers,

a) There exists at least one pure strategy equilibrium, and all equilibria must take a
form in which sufficiently high-t types will adhere to their personal ideals and low
types will choose x2. In these equilibria, choosing the costly action x1 leads to a
higher social image.

b) This equilibrium is unique if 1) G is sufficiently large, 2) s is sufficiently small,
3) p1 is sufficiently small, or 4) maxφ(t) is sufficiently small.

The intuition for approval seekers is straightforward. Consumption and image utility are
fixed for each option, so people who don’t care very much about guilt choose the option with
the higher sum of those factors, and people with high enough t stick to their beliefs. The
intuition for respect seekers is subtler, since social image depends on aggregate behavior.
First notice that imitation can only ever occur in one direction: if anyone with either ρ
defects to the other option, everyone else with the same ρ and a lower t will have an even
stronger reason to defect. But also, if someone with ρ1 defects to x2, then someone with
the same level of t but with ρ2 has an even stronger reason to choose x2, because they feel
less guilty doing so. Therefore, either low-t types with ρ1 defect to x2, and everyone with
ρ2 chooses x2, or vice versa. But if the former is the case, then the average person choosing
x2 will have a higher t than the average person choosing x1, so m2 > m1. In that case,
anyone with ρ2 no reason to choose x1 because they will have higher consumption, guilt, and
image utility by sticking with x2. So, imitation can only occur in the direction stated in the
proposition.

Qualitatively speaking, Proposition 1 says that for respect seekers, the cost of norm
adherence is a key determining factor in aggregate behavior. Costly actions will dissuade
those with low integrity, leading to a higher social image associated with that choice, and
to an overall tendency to choose the cheaper option. This contrasts with the situation for
approval seekers. Approval seekers care about the population distribution of personal norms.
If most of the population has ρi, they are tempted to choose xi in order to please their peers.

16 Since suppφ = R+, there is never an off-equilibrium path choice since sufficiently high types will
always choose in accordance with their ideal, so the D1 criterion does not refine the result. However, if t is
assumed to have an upper bound, Proposition 1 still holds exactly as stated with only equilibria satisfying
D1 considered (see Appendix B). Later results will also be substantively refined by the D1 criterion.
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Costliness has no role in social image; it merely factors into individuals’ decisions as they
trade off cost, image, and guilt.17

For both approval seekers and respect seekers, since types with arbitrarily high integrity
are assumed to exist in the population, no pooling equilibrium exists. (However, it can be
shown that if t has finite support, pooling equilibria could exist while the exact statement
of Proposition 1 still holds; see Appendix B.)

Costliness is not the only thing that determines the respect-seeking equilibrium, however:
depending on the exact distribution of types and other parameter values, Proposition 1 does
not rule out multiple equilibria.18 But, Proposition 1 also describes some sufficient conditions
for ensuring a unique equilibrium. These are quite conservative conditions, and the meaning
of “sufficient” is of course jointly determined and contingent on all parameters and the
distribution of t. But they are informative: If guilt is sufficiently powerful or social pressure
sufficiently weak, the system approaches a non-signaling model in which only self-interest and
morality determine decisions and hence a unique equilibrium exists. That is, the special case
of zero social pressure is not a knife-edge case; the model behaves similarly in an (often large)
region of parameters. Additionally, if p1 is small enough or φ is “flat” enough, the inference
function is essentially forced to behave convexly enough to ensure a unique equilibrium; see
Appendix B for details.

Notice that this result implicitly states that when norms shift slightly in the population
such that the majority belief changes, behavior of approval seekers can shift much more
dramatically and suddenly. This may be apparent, for example, in the shifting tide of public
opinion about marriage equality. Meta-surveys indicate that 2010 or 2011 was when a ma-
jority of Americans first supported marriage equality, but the shift has been slow and steady
(Silver 2011). Support among senators, however, has changed much more dramatically, and
more quickly than can be accounted for by turnover: only 15 senators openly supported
marriage equality in 2011, and 51 did as of April 2013 (Matthews 2013). Since senators de-
rive utility (re-election) exactly from pleasing the largest fraction of the population, approval
seeking is a likely explanation for at least part of this phenomenon. Similar forces may be
behind sudden changes in taboos, such as political correctness or corporal punishment. Be-
havior appears to be nearly unanimous, but beliefs are likely much more divided, and simply
hidden due to social pressure.

More than the static equilibrium, however, we are interested in the dynamics of the model
as s changes so that we might understand how social pressure influences norm adherence. I
investigate these dynamics in the next subsection.

17 Note that respect seekers, but not approval seekers, can display the counterintuitive behavior explored
theoretically by Bénabou and Tirole (2006) and demonstrated by Ariely, Bracha, and Meier (2009) and
Carpenter and Myers (2010): Extrinsic motivations may interact with image motivations in a negative way,
because the signaling value of doing good is reduced when doing good is rewarded.

18 Figure B.1 in Appendix B shows an example with three equilibria, but multiple equilibria are far from
typical; the example in Figure 1.1 shows that it’s quite possible for equilibrium to be unique at all levels of
s.
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Comparative statics in s

Proposition 2 summarizes the equilibrium dynamics for both approval seekers and respect
seekers, as social pressure changes:

Proposition 2. If X = {x1, x2}, v(x2) > v(x1), and ρ is independent from t, the following
hold:

1. For approval seekers, in the limit as social pressure increases, a consensus forms around
x1 (x2) if p1 > .5 (p1 < .5), enforced by high social-image utility relative to x2 (x1).

2. For respect seekers, in the limit as social pressure increases, everyone strictly adheres
to their personal ideal and mrs(x1) > mrs(x2).

Once again, the intuition for approval seekers is very straightforward: as social pressure
increases, it’s more likely that the option providing the best combination of consumption,
guilt, and image utility is the one with the higher image, since that component is weighted
by social pressure in the utility function. For respect seekers, the intuition for the limiting
case comes from the fact that if there were any difference in image between the two options
(i.e., if m1 > m2 strictly), high enough social pressure would lead to crowding on m1. But
we know imitation can’t occur in this direction, just as in Proposition 1. The only possibility
satisfying the equilibrium restrictions is that both options lead to the same image. Based on
the structure of equilibria found in Proposition 1, the only way this is possible is if everyone
sticks to their personal norms.

Qualitatively speaking, the result says that as social pressure increases, cost disparities
between actions become irrelevant for respect seekers, and somewhat unintuitively, any action
will lead to approximately the same image. On the other hand, approval seekers in the same
scenario will become more and more conformist to the modal ideal, regardless of relative
cost, as defectors become and more harshly shunned.

Figure 1.1 illustrate the results of Propositions 1 and 2, showing that social pressure can
potentially push behavior of respect seekers and approval seekers in opposite directions and
that different sets of equilibria are possible.

Let’s return to wealth redistribution as an example of the contrast between respect seekers
and approval seekers. Respect-seeking egalitarians believe that redistribution is fair despite
selfishly wishing to vote Republican. Only the egalitarians who care enough about fairness
will vote Democrat. Realizing this, observers admire the integrity of Democrats more than
Republicans, even though most Republicans are equally committed to their utilitarian be-
liefs. If social pressure is very high, more egalitarians will vote Democrat due to the added
benefit of a better social image. In the limit, all egalitarians vote Democrat, all utilitarians
vote Republican, and remarkably, no one is suspected of hypocrisy. A Democratic cam-
paign among respect seekers would do well to advertise the selfishness of Republican policies
(making v salient) and to loudly accuse the wealthy of being hypocrites who vote by their
pocketbooks (increasing s).
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Figure 1.1: Approval seekers’ versus respect seekers’ choices

Illustration of choices made by the distributions of approval seekers and respect seekers.
Types in the shaded regions of the distributions choose x1, and types in the filled regions
choose x2. Increasing social pressure causes more approval seekers with ρ1 to choose x2 when
p1 > 0.5, but increasing social pressure (overall, although perhaps not for small changes)
pushes respect seekers in the opposite direction.

Approval seekers, on the other hand, don’t try to discern each others’ hypocrisy. If most
people are born utilitarian, approval seekers will try to go along with the group, and more so
the higher social pressure is. In the limit, only the most extreme egalitarians dare to follow
their own moral compass in the face of extreme criticism. A Republican campaign among
approval seekers would be advised to publicize the common wisdom of low redistribution
(making p1 salient), and loudly praise supporters for their loyalty (increasing s). This is the
tactic employed recently by the Human Rights Campaign (HRC), as they’ve realized that
their efforts to change minds about marriage equality directly haven’t been very successful.
As the tide of public opinion has shifted, they’ve switched to “trying to foster the sense that,
whatever the justices decide, history has already ruled in favor of their cause” (Issenberg
2013).

The relative prestige of the two options as social pressure changes is also different for
respect seekers and approval seekers. For respect seekers, in settings with extreme social
pressure, the image associated with any choice is approximately the same in equilibrium. But
when social pressure is lower, costly actions are uniquely admired as true signs of integrity.
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Religion may be an example: religious fakery is judged harshly. (If you are skeptical, consider
how often you have heard someone admit to knowingly disobeying God, rather than arguing
for a religious interpretation that fits their actions?) As a result, members of reformed
denominations are not assumed to be betraying their true orthodox beliefs simply because
the rules are too onerous, and atheists are generally assumed to have abandoned religion for
principled reasons. On the other hand, social pressure over dietary habits is not so strong
that saying “I admire vegetarians, but I don’t want to give up my steak.” necessarily attracts
horrified looks. In this domain, even though there are plenty of people who honestly think
eating meat is the right and natural thing to do, vegetarians project an image of moral
integrity more than omnivores.

Figure 1.2 shows an example of these dynamics, with parameters chosen so that a unique
equilibrium exists at all levels of social pressure.

Figure 1.2: The effect of social pressure on respect seekers

An example of the model with the specified parameters. The solid curve shows the equilib-
rium cutoff value t̃1 defining the minimum t for types with ρ1 who choose x1, as a function
of social pressure s. As s rises, a smaller fraction of the population will act hypocritically.
The bottom line shows m2 and the top line m1, both equilibrium values as a function of s.
Note that as social pressure rises, the gap between m1 and m2 shrinks, so that in the limit
either action will yield the same level of respect.
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This characterizes the behavioral response to social pressure, but what are the welfare
effects? This is explored in the next subsection.

Sacrificial equilibria

Without specifying material externalities, or how moral hypocrisy affects others, welfare
isn’t clearly defined in these models. For example, when discussing partisan politics, we
would have to consider the imposition of one belief on the entire population in order to
calculate welfare. But while it’s easy to explain someone’s defection to a profitable choice
as a welfare-increasing choice (they are incurring guilt, but gaining consumption), it’s much
more surprising if an individual defects from his ideal and sacrifices material utility in order
to do so. This individual would clearly prefer a lack of social pressure and is sacrificing
utility in order to attain social image.19 Define such a “sacrificial” equilibrium as follows:

Definition 1. A population’s equilibrium choices constitute a sacrificial equilibrium when
some individuals with ρ2 nonetheless choose the more costly option, x1. (And an equilibrium
is said to be more sacrificial when the fraction of the population who does this rises.)

These sacrificial equilibria are very surprising from either the perspective of classical
economics or from models of homogeneous norms. Nonetheless, Proposition 3 states that
approval seekers are prone to sacrificial equilibria when the costly action is the majority
norm, and moreso when social pressure rises. Respect seekers, on the other hand, are never
able to sustain a sacrificial equilibrium.

Proposition 3. If X = {x1, x2}, v(x2) > v(x1), and ρ is independent from t, the following
hold:

1. For approval seekers, if p1 > .5, equilibrium is increasingly sacrificial when s is suffi-
ciently high.

2. For respect seekers, equilibrium is never sacrificial.

Intuitively, since approval seekers like to follow the crowd, sacrificial equilibria can be
sustained in which individuals choose a costly option for no other reason than to win approval
from the majority. Respect seekers’ conformity is held in check by the rational expectations
requirement for inferences, and no equilibrium can be sustained in which believers in ρ2

nonetheless choose x1 (see Proposition 1 for a refinement of this result, however). Approval
seekers are thus more likely to be able to sustain an equilibria in which, for example, some
parents invest more than they would like in their children’s education, in order not to be
looked down on by the other members of the PTA. But approval seekers are also more likely

19 But such a sacrificial equilibrium may still be either good or bad for welfare: If individuals are being
pressured into voting for higher funding for education than they believe is optimal, this is arguably good for
long-term social welfare, but if individuals are being pressured into participating in a destructive religious
war, this is clearly a bad outcome.
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to become trapped in destructive equilibria. Some parents might spend more than they
would like on sending their kids to private preschools, to the detriment of their ability to pay
for higher education, in order to appear to be as devoted to their children as their neighbors.

The following three subsections examine the robustness of the results thus far, and in the
process identify other several additional surprising phenomena.

Robustness

The initial analysis was simplified by the assumption that t and ρ are independent, which
I relax here. Assume the same setting, but distinguish between the distributions of types t
among those with ρ1 and ρ2: t|ρ1 ∼ φ1, t|ρ2 ∼ φ2. As before, fraction p1 ∈ (0, 1) has ρ1.

This leads to one norm being elite in the sense that it is associated with people of
high integrity. While it’s hard to measure whether beliefs and integrity are correlated in a
particular domain, and hard to think of mechanisms that would produce such a correlation
(despite the fact that many individuals might claim the moral high ground for their side!),
the possibility must be addressed in order to rule out alternative sources for the behavior
predicted above.

The qualitative behavior of approval seekers does not change (although the different
distribution of course changes the exact fraction of the population that chooses each option),
since part 1 of Proposition 1 does not depend on independence of ρ and t. Proposition 4
describes the behavior of respect seekers:

Proposition 4. If X = {x1, x2}, v(x2) > v(x1), and t and ρ are correlated, then for respect
seekers:

1. There exists an equilibrium in which all respect seekers with ρ1 (ρ2) choose x1 (x2), in
addition to types with sufficiently low t and ρ2 (ρ1).

2. As social pressure increases, in the limit, if E[φ1] > E[φ2], everyone with ρ1 will choose
x1 and those with ρ2 and sufficiently low t will also choose x1. The same applies if
subscripts are reversed: the role of costliness is irrelevant in the limit.

3. If E[t|ρ1] > E[t|ρ2], social pressure that is sufficiently high can sustain a sacrificial
equilibrium.

Part 1 is very similar to part 2 of Proposition 1, but allows for imitation to occur in
either direction, since now low-t types may wish to choose either x1 for the sake of a better
social image, or x2 for the sake of a better payoff. Higher social pressure drives them to
the former, which in the limit serves to equalize the social image associated with different
choices. Since in this limit imitation can only occur in one direction, this demonstrates that,
contrary to section 2, taking costly actions isn’t effective at signaling integrity if that choice
is not usually strongly believed in. In the degenerate case, doing something that is no one’s
ideal, such as burning money, can’t possibly signal integrity.
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Part 3 establishes that even respect seekers are capable of sustaining sacrificial equilib-
ria. These equilibria are substantially different from approval seekers’ sacrificial equilibria
(see section 1.4), however: approval seekers are sacrificial when the majority believe in a
costly policy or action; respect seekers are sacrificial when particularly high integrity types
disproportionately believe in a costly action. And, high enough social pressure can lead
almost an entire population of approval seekers to choose the sacrificial action, but rational
expectations limit sacrificial behavior among respect seekers to only a few low t types, no
matter how high social pressure gets.

Proposition 1 is critical to keep in mind when predicting behavior based on the results
of the previous subsections, since it is, after all, very difficult to know a priori whether a
particular norm is correlated with integrity. If egalitarians and utilitarians have the same
integrity, as in the previous subsection, then increasing social pressure has the unambigu-
ous consequence of preventing egalitarians from defecting and voting Republican. But, if
utilitarians tend to care more about fairness, then increasing social pressure may cause the
opposite shift in voting patterns, as more egalitarians defect to the Republican party in an
effort to be seen as being committed to growing the overall pie. A Democratic campaign in
this world, if they followed the advice of the previous subsection, would only exacerbate the
problem of defecting egalitarians.

From an economist’s perspective, the complementary caution has to do with interpreting
data. Empirical and experimental studies will be needed to discover how the two models
in this paper play out in the real world. In these studies, even if the factors that are
abstracted from in these models are carefully held constant, inferences can’t be based on
rigid assumptions about unobservable parameters. We will need to measure integrity and
personal norms along with observed choices.

Unanimously immoral options

Another natural robustness check on the previous results is to allow other options than the
ones that correspond to norms. At the very least, a binary choice often admits a third
option: abstention. In other cases, opposing sides often have the opportunity to compromise
on an option that neither believes in but both can accept. As it turns out, this doesn’t
substantially change the picture painted above, but does lead to new insights on the nature
of compromise.

I analyze a ternary choice setting, but the intuition of the results would also apply to
any richer choice set or a larger discrete set of norms. Consider a setting in which xi is
chosen from {x1, x2, x3}. ρi is either ρ1 = x1 or ρ3 = x3, and x2 is a middle ground option:
G(x2 − x1) = G(x2 − x3) = G1 and G(x1 − x3) = G(x3 − x1) = G2 > G1. This assumption
simplifies the math but doesn’t impact the results below. As before, fraction p1 ∈ (0, 1)
have ρ1 and the remainder have ρ3. Without loss of generality, assume that v3 > v1. As in
section 1, ρ and t are independent, which allows us to focus exclusively on the potential for
compromise.
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For concreteness, wealth redistribution is again a useful example. x1 may be to vote
Democrat, and x3 to vote Republican, while x2 is not to vote at all. From the perspective
of policy makers, x1 could be proposing strong redistribution, x3 could be proposing a
Republican alternative, and x2 could be brokering an imperfect compromise. Note that
neither failing to vote nor a hacked compromise or half-measure is an ideal outcome according
to anyone, but that people with any norm are likely to be happier with that middle option
than with letting the other side have its way.

Proposition 5 describes the equilibrium:

Proposition 5. If X = {x1, x2, x3} with G(x2 − x1) = G(x2 − x3) = G1 and G(x1 − x3) =
G(x3 − x1) = G2 > G1, and ρ is uncorrelated with t, then the following hold:

1. For respect seekers, at least one equilibrium exists, in which high integrity types adhere
to their norms. Either low types with either norm defect to the middle option, or low
types with ρ1 defect while ρ3 is adhered to perfectly. In the latter case, low types with
ρ1 either all defect to x3, or mid-level types defect to the middle and low types defect
to the opposite ideal.

2. For approval seekers, a unique equilibrium exists in which high-t types adhere to their
norm and lower types either all defect to one option, or mid-level types defect to x2

and lower types defect to another option.

The intuition behind these results is quite similar to that of Proposition 1, but the
addition of a third option, when v2 falls between v1 and v3, provides some midlevel types
with a defection that is profitable without inducing too much extra guilt. Or, of v2 is greater
than either v1 or v3, low-t types with either norm would of course prefer to defect to x2 than
the other side.

Figure 1.3 illustrates two possibilities for respect seekers, one in which all low-t types
defect to the profitable middle option, and one in which everyone with ρ3 always chooses x3.
There is an additional possibility in which neither type chooses x2. Equilibrium takes the
same static form for approval seekers but the arrows may point in any direction.

Proposition 6 provides the comparative static result analogous to section Proposition 2.

Proposition 6. If X = {x1, x2, x3} with G(x2 − x1) = G(x2 − x3) = G1 and G(x1 − x3) =
G(x3 − x1) = G2 > G1, and ρ is uncorrelated with t, then the following hold:

1. As social pressure rises, in the limit, all respect seekers adhere closer to their own
norms, with only very low integrity types with one norm defecting to the other norm
and no one choosing the compromise option.

2. As social pressure rises, in the limit, either all approval seekers pool on the majority’s
ideal action x1 or x3, or they all compromise by choosing x2.
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Figure 1.3: Respect seeker compromise

Two (non-comprehensive) possibilities for respect seekers with an opportunity for compro-
mise. The left side possibility occurs when types with either ρ choose x2 but x2 disappears
as social pressure increases. The right side shows another possibility when ρ3 is perfectly
adhered to.

As before, approval seekers are more prone to conformity than respect seekers. Inter-
estingly, the two groups have different motives for choosing the middle option. Respect
seekers will only choose to compromise if it offers a large enough monetary reward, and
that option is necessarily abandoned in the limit as s approaches infinity, because since no
high types will ever choose it, it inevitably has a less favorable image than one of the other
options. Approval seekers, on the other hand, may choose the middle option if it’s better to
partly appease everyone than to perfectly please one group and displease the other, even if
compromising is costly.

These results are clearly relevant for understanding group decision making. Going back
to the voting example, while it’s almost universally agreed that you should vote, regardless
of your political beliefs, you have the option to vote for either party or to abstain in any
particular election. A respect seeker might be tempted to abstain to avoid the hassle, but
this action would never be socially rewarded. On the other hand, an egalitarian approval
seeker might be tempted to abstain if he doesn’t want to be shunned by his Republican
friends, or may even vote Republican. If he did abstain, his friends of all beliefs would react
by saying “Well, he didn’t vote, but at least he didn’t vote for the wrong side.” As social
pressure rises, more approval seekers might avoid confrontation this way, and voter turnout
would plummet. This has also been strategically used by the HRC as they promote the idea
that history has already decided in favor of marriage equality: “It just deflates them. People
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who may disagree with [gay marriage] but believe it may happen anyway are hard people to
mobilize” (Issenberg 2013).

Simultaneous respect and approval motives

A final natural robustness check on the results of sections 1.4 through 1.4 is to allow respect-
seeking and approval-seeking motivations to interact. This allowance turns out not to sub-
stantially change the earlier results, but does lead to new insights.

I model simultaneous respect- and approval-seeking motivations in the natural manner:

U(xi) = v(xi)− tG(xi − ρi) + sasHas(mas(xi)) + srsHrs(mrsm(xi))

First note that Has(xi) is a fixed quantity, so that at a particular level of social pressure,
low-t individuals will choose the option with higher v(xi) + sasHas(mas(xi)), analogously to
Proposition 1. But as sas increases from 0, this direction of imitation might change.

At higher levels of sas, however, the utility from approval dwarfs consumption utility,
and imitation must occur in the direction of higher approval. At the same time, increasing
srs reduces imitation, as people try to convincingly signal their integrity. The net effect may
or may look like either of the equilibria described in Proposition 1:

Proposition 7. If individuals are motivated by both approval and respect, X = {x1, x2},
and ρ and t are uncorrelated, the following hold:

1. Low-t types choose arg max v(xi) for sufficiently small sas but choose arg maxHas(mas(xi))
for larger s.

2. At a fixed level of sas, increasing srs in the limit leads to perfect adherence to personal
norms.

3. At a fixed level of srs, increasing sas in the limit leads to perfect conformity with ma-
jority opinion.

4. As sas and srs simultaneously increase, in the limit, equilibrium can take either of the
two forms above.

One key difference arises from section 1.4: accepting social disapproval can itself be a
signal of integrity.

This interaction between image motivations, perhaps pushing in opposite directions, can
explain the seemingly arbitrary costly signals that individuals take to declare their identity
convincingly. For example, teenagers might wear goth clothing in order to be shunned by the
majority, thereby convincingly signaling to their friends that they are devoted to their social
group. This rhetoric is also frequently used to promote evangelism. In the Sermon on the
Mount, Jesus states states (emphasis mine) “Blessed are those who are persecuted because of
righteousness, for theirs is the kingdom of heaven. Blessed are you when people insult you,
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persecute you and falsely say all kinds of evil against you because of me.” (Matthew 5:11).
In a Mormon parable, the righteous man is similarly identified as the one who withstands
the strongest pressure: “This is the only righteous man in the country; and there are seven
of the biggest devils trying to turn him out of his path, and they all cannot do it” (Young
1858). This rhetoric also permeates popular culture in D.C. Talk’s double-platinum Grammy-
winning Christian rock album’s hit single Jesus Freak, which (unintentionally) ironically
implies that believing its message will lead to social ostracism: “I don’t really care if they
label me a Jesus freak - there ain’t no disguising the truth.”

Combining both types of social image into a single model clarifies the prescriptive dis-
cussion of the previous subsections. “Social pressure” is a general concept combining many
things into a single parameter, and these components don’t necessarily increase or decrease
unilaterally. It may be possible to target approval-based social pressure separately from
respect-based social pressure. See section 1.5 for further discussion on this point.

This concludes the theoretical results. The next section briefly discusses how these results
apply to various real world domains, pointing the direction to empirical work on heteroge-
neous norms.

1.5 Discussion

The models in this paper are applicable to a wide range of domains. Most decisions governed
by moral guidelines, customs and traditions, or fads and fashions (a very wide range!) fall
into an ambiguous domain in which people disagree about appropriate actions. In addition
to the various examples referred to throughout the discussion, these models can be used to
understand behavior such as middle school fads, child-rearing practices and taboos, religious
practice, etiquette, local customs, and so on ad infinitum. I highlight a few possibilities of
particular interest to economists here.

Political Economy: In addition to the obvious applications to partisan politics and per-
suasion, which have been alluded to throughout the paper, Propositions 5 and 6 may specifi-
cally be relevant to political polarization. Polarization has been shown to be increasing in the
United States, at least among political elites (McCarty et al. 2006), over at least the last half
century. While attention has focused on potential demographic reasons for increasing polar-
ization (for a review, see Layman, Carsey, and Horowitz (2006)), this model points to social
pressure as another possible explanation. If legislators are respect seekers and are appealing
to the same constituency (such as federal-level or local-level politicians), increasing polar-
ization results from increasing social pressure. On the other hand, if legislators are approval
seekers, increasing polarization most likely results from decreasing social pressure. Or, if
increasing polarization is primarily occurring among politicians with differing constituencies
(such as state representatives in Congress), this could indicate approval-seeking behavior in
which higher social pressure leads politicians to act more beholden to local interests20.

20 Future work will explore how respect- and approval-seeking motivations function when people have
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In any of these situations, the source of changing social pressure could come from any
number of sources, such as media penetration, political literacy, changing formal or informal
institutions that incentivize party loyalty, information technology, etc. But in any case, the
theory points in this direction as a possibility to be checked empirically, or at minimum
forms a theoretical basis for existing theories of polarization that can be thought of as based
on social pressure. In fact, it could also explain a situation in which polarization increases
among political elites despite fairly constant polarization within the electorate, which some
authors claim is the case in the United States (Fiorina and Abrams 2008) although the
evidence is somewhat mixed (Abramowitz and Saunders 2008). This poses a puzzle for many
potential explanations for polarization (again, see Layman, Carsey, and Horowitz (2006)
for a review) but can be understood within these models of social pressure, perhaps with a
similar mechanism as that proposed to explain the dramatic shift in support for marriage
equality discussed in section 1.4.

Development: A particularly important domain that can potentially put the models in
this paper to good use is development economics. Many development initiatives are beholden
to or stalled by local norms which either interfere with incentives or are directly the cause
of behavior that an initiative aims to change. For example, interventions designed to reduce
HIV transmission must deal with different norms for safe sex practices (Macintyre, Brown,
and Sosler 2001), pregnancy prevention relies on strong norms allowing women to demand
the use of contraception (Caldwell and Caldwell 1987), sanitation systems that dramatically
reduce child mortality depend on usage norms (Kremer, Miguel, and Thornton 2009), women
can only advance in society if their parents are willing to send them to school (Fuller, Singer,
and Keiley 1995), and wealth accumulation and capital investment are only possible if the
property rights of the culture allow it (Svensson 1998). The list of such examples is endless.21

While many individuals may agree with the alternative norms that are promoted by a
development initiative, they are still beholden to the social-image motivations that enforce
the local norm. Understanding the mechanics of these motivations is critically important
to designing effective, persuasive interventions. The above results show that if individuals
are respect seekers and the desired action is costly, increasing visibility may encourage those
who agree to comply. This is the approach taken, for example, by Cameron, Gertler, and
Shah (2013), which attempts to reduce open defecation by making usage of the sanitation
system visible. On the other hand, if individuals are approval seekers and the desirable norm
has yet to take significant hold, or if individuals are respect seekers and the undesired action
is costly, peer visibility and social pressure should be minimized. An initiative relying on
social pressure to encourage good behavior may backfire.

The case of Kremer, Miguel, and Thornton (2009) contains a convenient illustration of
the relative effectiveness of an education initiative when there is more or less heterogeneity
in norms. They analyze the effect of NGO scholarships offered to girls in two districts in

different peer groups or face multiple peer groups at different times.
21 Aldashev et al. (2011) also discusses some of these examples through the lens of wanting to change

norms, but models norm adjustment through direct institutional changes.
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Kenya, granted based on test scores, on education attainment. In the Busia district, 90%
of teachers claimed that parents of students were positive towards the NGO, while in the
Teso district this number was only 58%. There was therefore more pressure in the Teso
district to drop out of the program or refuse the scholarship (as many schools, and one
scholarship winner, did). In the end, not only did this high attrition rate jeopardize many
students’ chances at a scholarship, the impact on education attainment from the scholarship
opportunity was much smaller in the Teso district. Part of this gap might be explained by
respect-seeking students who were refusing a valuable program in order to signal dedication
to their belief that outsiders are not to be trusted, or by approval-seeking students who caved
to community pressure to resist outsiders.

Speculating in another domain, imagine that a development initiative were designed to
encourage better sanitation habits, using social recognition as an incentive, as has been
proven effective in other contexts such as community health and contraception (Ashraf,
Bandiera, and Jack 2012; Ashraf, Bandiera, and Lee 2013). Even if locals express support
for the program, they may not admit wanting to keep their beliefs secret, perhaps to avoid
embarrassment, perhaps to stay in good graces with the organization that is bringing money
to the community, or perhaps simply out of apathy. Social pressure in this case may reduce
sanitation. Conversely, reducing social pressure or undermining the prestige of the desired
action might discourage good sanitation habits among respect seekers.22 Understanding local
norms is always an important part of program design, but these models of heterogeneous
norms clarify important specific pitfalls to ensure against.

If a beneficial norm has yet to take hold to any significant degree, despite seemingly
significant costs to the individual, the development economist might also look to the results
on sacrificial equilibria in section 3. Social pressure might be maintaining a destructive
norm of bad sanitation, or violent civil conflict, or expensive religious sacrifice, or refusing
contraception. And if social pressure is too high, it might be difficult to break the cycle.
Take, for example, the norm of having expensive funerals. In several African countries, this
has clearly reached the status of a destructive, welfare reducing norm; funeral costs are a
major cause of families falling into poverty (Case et al. 2008; Krishna et al. 2004). In this
case, reducing social pressure is unambiguously the way to improve the situation.23

Specific image targeting: It’s unlikely that only respect-seeking or approval-seeking mo-
tivations are in effect in any particular setting, although the relative strengths surely vary.
Political activists then may wish to refer to the model of section 1.4 by separately targeting
respect or approval. Take, for example, the efforts to enroll young people in health insurance
under the new Affordable Care Act. The partisan reputation of the ACA may discourage

22This is similar to the crowding out effect of extrinsic incentives on intrinsic altruism identified in Ariely,
Bracha, and Meier (2009) and Carpenter (2005).

23 This view is further strengthened by an extension of the model discussed in Appendix A.1, which allows
norms to be chosen endogenously. These results show that a destructive norm is only sustainable when social
pressure is high, and that another welfare-improving equilibrium is always possible. Rather than triggering a
switch to this other equilibrium (by trying to change minds directly, for example) a development economist
may wish to reduce social pressure to the point that the destructive norm is not sustainable at all.
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young Republicans from enrolling, on principle, despite the fact that taking advantage of
the new subsidies is clearly the profitable option for most of them. Democrats, on the other
hand, may see political reputation and following their own beliefs as additional advantages
to enrolling, on top of the actual subsidies. They are therefore in no danger of not en-
rolling. Since the concrete incentives already push young people in the direction of enrolling,
Propositions 2 and 7 show that the respect-based social image of the choice should be as
downplayed as possible, by downplaying its partisan nature or keeping enrollment decisions
as low pressure and low visibility as possible. On the other hand, young people also have an
interest in other aspects of their reputation, such as the approval-seeking motivation to act
like a responsible adult and minimize the risk that their parents will have to step in to help
with emergency medical care. Social pressure on that dimension (sas) should be increased
to promote enrollment.

Marketing: Applications to marketing are elaborated on in Appendix 10, but I’ll briefly
mention them here as well. One can take a different view of the results in sections 1.4 and
2 as indicating to companies or groups how they should price products that are used to
express identity or beliefs or to support moral beliefs, such as group membership fees, “Save
the rainforest” products, brand name clothing, etc. Respect seekers seek opportunities to
prove their commitment to their beliefs and are thus willing to pay for those products as
a credible signal. Approval seekers, on the other hand, wish to follow their beliefs without
being shunned and so will pay less for these products the higher is social pressure. See
Appendix 10 for further details.

1.6 Conclusion

In this paper, I developed two alternative models of social-image motivations that influence
moral choices. When people disagree about the appropriate action, two natural possibilities
arise for the meaning of social image: people may wish to signal their adherence to their
personal ideal, or they may wish for others to admire their choices. These alternatives lead
to substantially different predictions. Populations who wish to signal integrity are prone
to multiplicity of equilibria and exploiting costly signals as credible signals. The possibility
for conformity and compromise is limited. Populations who care about pleasing others, on
the other hand, are highly prone to conformity, and can agree on imperfect compromises.
Both groups are potentially able to sustain equilibria in which individuals sacrifice both their
moral ideals and their consumption utility for the sake of social image, although the extent
is limited for respect seekers. Both groups pool on similar ideals when moral beliefs are
endogenous, although the mechanisms behind these processes are very different in the two
models. And when the two types of image motivations occur simultaneously in the same
population, they can interact in ways that preserve the qualitative nature of the equilibrium
but potentially lead to social disapproval itself acting as a signal of integrity.

These models provide a platform for future work on social image in the presence of
disagreement over norms in general settings. Natural extensions include models of hypocrisy
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across multiple social groups, the evolution and transmission of norms, the formation of
norms, and social image when information or inferences about others’ norms are biased.
Work in these directions is ongoing, and certainly the possibilities do not end there.

This theoretical framework also provides a foundation for rigorously understanding social-
image motivations in many real-world contexts that have previously been out of reach of the
social preferences literature, such as partisan politics, contentious moral choices, customs
and taboos. Prescriptively speaking, it provides a theoretical basis for wisely designing
institutions and/or interventions that anticipate the effect on the social pressure dynamic
and result in the desired behavioral response. It immediately reveals the risks in ignoring the
distinction between types of social image, and points to better alternatives when an initial
approach fails due to targeting the wrong motivation.

Rigorously studying how these models play out in practice will also require empirically
determining the contexts in which each model is applicable. Surely, people are motivated
both by approval and by respect in different relative amounts in different scenarios, as
touched on in Section 1.4. A likely possibility is that approval seeking is a more salient
motivation when externalities of choices are large. On the other hand, Thomas Jefferson
seems to prescribe approval-seeking and respect-seeking motivations to different classes of
decisions when he said “In matters of taste, swim with the current; in matters of principle,
stand like a rock.” Characterizing the domains in which each model is applicable is an open
empirical question and left for future work, but these models form an analytical foundation
for beginning this research agenda.
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Chapter 2

Rethinking Reciprocity

2.1 Introduction

Reciprocal behavior is of increasing interest in many areas of economics. Labor economists
argue that firms pay above-market wages in order to induce reciprocal behavior among their
workers (Akerlof 1982; Bewley 2009; Fehr, Goette, and Zehnder 2009), which in turn might
explain involuntary unemployment (Akerlof and Yellen 1988, 1990) and inflation (Okun
1981). Conversely, workers who feel mistreated by their employer exert negative reciprocity
and lower effort or produce faulty products (Krueger and Mas 2004; Kube, Maréchal, and
Puppe 2013). Public economists show that inducing reciprocity with small gifts helps to
raise funds for public projects, such as national parks (Alpizar, Carlsson, and Johansson-
Stenman 2008) or for charities (Falk 2007), and argue that reciprocity is important for tax
compliance (Feld and Frey 2007). Political economists provide evidence that politicians target
pre-election transfers towards reciprocal individuals to increase their vote share (Finan and
Schechter 2012). And health economists show that pharmaceutical representatives exploit
the reciprocity of doctors with small gifts (Brennan et al. 2006). This literature in economics
builds on earlier work in psychology, including the seminal work by Cialdini on the use of
small gifts in marketing and politics with the aim to trigger reciprocity (see, e.g., Cialdini
(1993)).

The recognition of reciprocity as a determinant of economic behavior extends the rele-
vance of social preferences beyond their explanatory power for charitable giving and other
‘one-sided’ acts of sharing and giving to a broader class of market interactions. It suggests
that market features such as dynamic pricing strategies (e.g., low introductory prices), con-
sumer loyalty, or employee turnover are affected by social preferences. Profit-maximizing
firms need to anticipate and respond to the non-standard behavior of their consumers.

Despite the empirical importance of reciprocal behavior, economists still struggle to con-
verge on the best model of reciprocity. Existing theories rely on the response to good
intentions or the kindness of others as the trigger for reciprocal behavior (e.g., Rabin (1993)
or Levine (1998)). Under these theories, people reciprocate because another person’s kind
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act or benevolent nature increase the intrinsic utility of acting kindly toward this person.
Thus, such preferences are ‘internal’ in that they arise from an individual’s preference to act
in a way that rewards good behavior by others.

In this article, we propose that the analysis of reciprocity needs to be re-thought. Our
argument is motivated by recent evidence on the motives underlying a simpler, ‘one-sided’
type of pro-social behavior. Recent literature shows that many seemingly altruistic people
are reluctant to share and avoid the opportunity to share if they can (Broberg, Ellingsen, and
Johannesson 2007; Dana, Cain, and Dawes 2006; DellaVigna, List, and Malmendier 2012;
Lazear, Malmendier, and Weber 2012). Such evidence has led to a revision of the conventional
theoretical motives thought to underlie generous or charitable behavior. In addition to an
‘internal’ preference for equality or social welfare, ‘external’ factors such as social image, self
image, or the response to social pressure or norms appear to be important determinants of
seemingly altruistic behavior (Akerlof and Kranton 2000; Battigalli and Dufwenberg 2007;
Bénabou and Tirole 2006; Harbaugh 1998b).1 These advances in our understanding of ‘one-
sided’ giving decisions have thus far had little spillover to our understanding of ‘two-sided’
pro-social behavior, where the decision to give is a function of the earlier generous behavior
of the other person. Our review discusses the existing literature on reciprocity, including the
leading theoretical models, and points to the common failure among these models to account
for the possibility of external motives.

We then describe a novel experiment that explores the importance of internal versus
external determinants of reciprocal behavior. We employ a double-dictator game, which
allows us to compare giving in a positive- and a negative-reciprocity setting with giving in a
neutral setting (the standard dictator game). We modify these situations by giving dictators
the option to avoid the sharing decision. The 3x2 design (neutral/positive/negative x no-
sorting/sorting) allows us disentangle internal and external factors determining giving in
one-sided versus two-sided (reciprocity) giving environments.

The findings cast a new light on the motives underlying reciprocity. First, when the other
party induces positive reciprocity in the double-dictator game (with prior sharing), giving
increases relative to the baseline (standard) dictator game, consistent with prior findings.
The increase persists after we introduce sorting, relative to a baseline dictator game with
sorting. However, comparing double-dictator games with and without sorting, we also con-
tinue to find a significant decrease in giving under sorting, very similar in size to the sorting
effect in the single-dictator game. Thus, positive reciprocity does not eliminate reluctance
to share and we can conclude that external factors are important determinants of sharing in
reciprocity environments as well. We also find that negative reciprocity, induced by receiv-
ing $0 out of $2 in the first stage of the double-dictator game, virtually eliminates giving in
the setting with sorting. It even induces some people to sort in and then share zero. The
reduced-form results suggest that failure to account for external motives leads to a significant

1We use the terms ‘internal’ and ‘external’ to refer to the distinct sources of motivation in order to
reflect the primary source of the motivation as one coming from inside the individual (preferences) or from
outside (social considerations). We chose this simple terminology over alternative terms reflecting similar
distinctions: e.g., ‘intrinsic’ vs. ‘extrinsic,’ ‘presentational’ vs. ‘non-presentational.’
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overestimation of internal motives such as fairness and altruism in positive-reciprocity set-
tings, and to a significant underestimation of spite (negative altruism) in negative-reciprocity
settings.

We confirm these conclusions by employing a simple structural model that distinguishes
between internal and external motives. Even after the inducement of positive reciprocity, we
estimate a significant influence of external factors, similar in size to the strength of external
factors in one-sided (standard) dictator games.

We also compare our estimates to those based on a naive structural model that does
not account for external motives. This omission could bias our understanding of social
preferences in two ways. Consider the following example. Suppose that, in a simple dictator
game, 65 percent of dictators share. Now allow recipients to send a small gift to the dictators,
prior to the dictator game, and suppose that the percentage of dictators who share increases
to 80 percent. A simple model of internally motivated reciprocity would attribute the decision
of all 80 percent of sharers to welfare-enhancing motivations. This interpretation might be
wrong on two counts. First, some of the 65 percent who share in both the simple one-sided
DG and in the two-sided reciprocity setting might be motivated by extrinsic factors, such
as social pressure or social image concerns. These people would prefer to avoid the sharing
situation, as found in Lazear, Malmendier, and Weber (2012). Second, the additional 15%
who share only in the two-sided game may be changing their behavior due to changes in
external motivations (such as an increase in social pressure), rather than changes in internal
motivations (such as an increase in altruism induced by the recipient’s prior act of kindness).

Consistent with the reduced-form results, failure to account for external motives leads
to a sizable overestimation of internal motives, both under positive and under negative
reciprocity. At the same time, however, the estimation results also show that the amount of
“additional” intrinsic motivation, in the sense of “reciprocity-induced” altruism or similar
intrinsic motives under positive reciprocity is estimated approximately correctly in the naive
model. In other words, it is correct to attribute the additional giving in a positive-reciprocity
environment, compared to a neutral setting, to internal preferences, and even a naive model
delivers the correct estimate. This robustness reflects the fact that external motives are
remarkably stable across both environments. This conclusion is somewhat less true for
the negative-reciprocity environment: The decrease in internal willingness to share after an
unkind treatment, relative to a neutral treatment, is slightly underestimated when neglecting
external factors and is strongly overestimated when allowing only for a reciprocity-insensitive
external motive. In other words, failure to account for external motives and their context-
dependence may be particularly detrimental when estimating the motives for and extent
of negative-reciprocal behavior. Instead, it seems that individuals care less about external
motivations, such as social image, regarding their actions towards unkind strangers than
towards neutral strangers; this could also reflect an interaction between internal and external
motivations, in which individuals care more about their social image regarding choices over
which they have strong internal social preferences.

In summary, the experimental data confirms that external motives are a significant de-
terminant of pro-social behavior in reciprocity environments, similar in strength to their role
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in ‘one-sided’ environments without reciprocity. This insight is relevant to the economic
analysis of reciprocal behavior in markets, as it suggests that market participants aiming to
‘trigger’ positive reciprocity need to account for observability and avoidance options. For
example, a charity might benefit from giving a small gift to the potential donor, as shown by
Falk (2007); but the gift will be most effective if the recipient cannot avoid the subsequent
request for a donation.

A second main insight from the experimental data relates to the value of combining
reduced-form and structural analyses in disentangling determinants of pro-social behavior
when the outcome (sharing) could be explained by rather different underlying psychological
motives. The structural estimation allows us to decompose the share of giving that is due to
internal versus external determinants, both in one-sided and in two-sided giving contexts.2

We organize the remainder of the paper as follows. In Section 2, we review the literature
on social preferences, both in ‘one-sided’ and in ‘two-sided’ giving contexts. We suggest that
recent insights on external determinants of giving in one-sided situations need to be applied
to the study of reciprocity and other social preferences in two-sided giving contexts. We then
describe the results of a novel experiment that allows us to better understand the motives
underlying reciprocal behavior (Section 3). We then discuss a simple model integrating
internal and external factors in the analysis of reciprocity and structurally estimate their
relative importance (Section 4). Section 5 concludes.

2.2 Understanding Social Preferences

The relevance of social preferences has been a source of debate in the profession for several
decades. How do we explain sharing behavior in standard economic settings when it is in-
consistent with a classical model of self-interested preferences? Within this broad area of
inquiry, most attention has been paid to what one might call ‘one-sided’ acts of kindness
or generosity, where one party shares with another party without consideration of the other
party’s sharing behavior. This article focuses on ‘two-sided’ pro-social behavior, where shar-
ing is a response to the other person’s pro-social behavior. However, since our motivation
for rethinking the reciprocity literature stems from advances in the literature on one-sided
sharing decisions, we first review the two waves of literature focusing on one-sided sharing
situations.

2It is also worth noting that internal motives for reciprocity need re-thinking beyond the confounds with
external factors. Even motives that are cleanly identified as internal—i.e., the giver seeks an (anonymous,
invisible) giving opportunity rather than avoids it—are not necessarily ‘altruism’ or ‘fairness.’ For example,
rather than caring about the intentions or kindness of the other person (Levine 1998; Rabin 1993), a giver
might feel an internal obligation to reciprocate (Cialdini 1993; Sugden 1984). For example, Malmendier
and Schmidt (2012) observe that reciprocal behavior is triggered even if the preceding “gift” was solely
motivated by the selfish goal of inducing a reciprocal response, which is inconsistent with an intention-based
or type-based view of reciprocity, but consistent with an obligation- or norm-based understanding. See also
Postlewaite (2011), Krupka, Leider, and Jiang (2012), and Bicchieri (2006).
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One-Sided Giving

A large volume of laboratory and field experiments documents voluntary sharing behavior,
and studies the individual characteristics and contextual factors that influence such sharing.
These studies show that generosity varies based on determinants such as the gender of
decision makers or other personal characteristics, the framing of the decision, the source of
the surplus, as well as the social context in which an altruistic choice is embedded (Andreoni
and Miller 2002; Andreoni and Vesterlund 2001; Brock, Lange, and Ozbay 2013; Cherry,
Frykblom, and Shogren 2002; DellaVigna et al. 2013a; Fong and Luttmer 2009; Henrich et
al. 2010; Hoffman, McCabe, and Smith 1996). While sharing can vary substantially based
on these factors, the existing research provides robust evidence of a significant willingness
to share with others that is inconsistent with purely self-interested preferences.

In response to these findings, economists have developed simple models of preferences that
can account for such behavior. Leading models include altruism in the form of utilitarianism
(Andreoni and Miller 2002) or in the form of maximin preferences (Charness and Rabin
2002), as well as different specifications of inequality aversion (Bolton and Ockenfels 2000;
Fehr and Schmidt 1999). These models assume people derive utility from implementing equal
or fair outcomes.

More recent research has demonstrated that the motives underlying a sharing decision are
more complex. Several studies document a puzzling phenomenon: people share voluntarily
when asked to decide between sharing and not sharing, but most of them prefer to avoid the
decision altogether and keep their endowment (Broberg, Ellingsen, and Johannesson 2007;
Dana, Cain, and Dawes 2006). The novel design feature in these studies is to give the decision
maker the option of avoiding the decision to give altogether. For example, in the laboratory
study of Lazear, Malmendier, and Weber (2012), subjects are allowed to “opt out” of playing
the dictator game. Or, in the field study of DellaVigna, List, and Malmendier (2012), the
exact timing of a door-to-door fund-raiser is pre-announced so that people can choose not
to open the door of their home. In both cases, people can avoid the socially unpleasant act
of having to say “no” when presented with a sharing opportunity.

Along similar lines, contextual features that allow decision makers to obscure the relation
between their behavior and unfair outcomes also decrease the willingness to act pro-socially.
For example, Dana, Weber, and Kuang (2007) show that giving decreases when the recipient
does not know for sure how a choice was made, or when the dictator does not know how his
choice will affect the recipient.3 In fact, dictators prefer not to find out about the effect of
their choice. Andreoni and Bernheim (2009) manipulate both anonymity and the probability
that a computer secretly overrides the dictator’s choice with a known default, showing both
that anonymity reduces sharing and that dictators will take the opportunity to hide their

3 A more extreme way to remove transparency is having the recipient unaware of a game entirely. Dana,
Cain, and Dawes (2006) show that dictators are less generous in this case. Koch and Normann (2008)
and Johannesson (2000), instead, find similar generosity in a standard dictator game and a variant with
uninformed recipients. It remains to be shown whether differences in experimental designs (e.g., double-
blind anonymity, the precise kinds of recipients) account for the difference in findings.
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selfish actions when possible. Grossman (2012) uses a similar probabilistic dictator game to
demonstrate the importance of social signaling relative to self-signaling. Moreover, several of
the experiments mentioned above have shown that people prefer to avoid letting the recipient
know about the game, even at a cost (Broberg, Ellingsen, and Johannesson 2007; Dana, Cain,
and Dawes 2006; Lazear, Malmendier, and Weber 2012).

The importance of avoidance options can also be seen in earlier experiments that manip-
ulate anonymity and observability. Hoffman et al. (1994) and Hoffman, McCabe, and Smith
(1996) show that dictator-game giving drops when using a double-blind framework. Con-
versely, Bohnet and Frey (1999b) and Bohnet and Frey (1999a) show that giving increases
when dictator and recipient face each other. Relatedly, Franzen and Pointner (2012) show
that dictator-game sharing is reduced when choices are concealed from the experimenter
using a randomized response technique.

Anonymity and observability appear to play a similar role outside of the lab. For example,
Mas and Moretti (2009) show that store employees work harder when observed by other
employees who work harder. Gerber, Green, and Larimer (2008) find that revealing voting
behavior to neighbors increases voter turnout. And DellaVigna, List, and Malmendier (2012)
show that face-to-face interaction with a solicitor creates social pressure to donate to charity.
In other words, generosity decreases significantly when individuals can avoid “saying no”
directly to or being observed by someone.

These studies had a significant impact on the way economists think about social prefer-
ences. They revealed that people who share do not necessarily derive utility from sharing
in the manner assumed by early social preference models. Instead, the motive driving much
voluntary sharing appears to be a concern to not seem selfish or greedy. Rather than valuing
the opportunity to act generously or altruistically, people are often motivated by an aversion
to the guilt or shame that comes from disappointing the expectations of others, violating
norms of sharing, or giving others the impression that one is selfish (Andreoni and Bernheim
2009; Battigalli and Dufwenberg 2007; Bénabou and Tirole 2006).

To sum up, the above stream of social-preference research can be organized as follows:
first, empirical evidence that people act in a manner consistent with a preference for altruism
or fairness and theoretical models of such a motivation; second, evidence that such behavior
is susceptible to variations in observability and manipulations that allow the maintenance
of a positive social image while acting selfishly, along with a new class of social-preference
theories that account for such extrinsic concerns.

Two-Sided Giving

So far, the new insights have largely failed to spill over to a broader set of social preferences
beyond the ‘one-sided’ individual decision-making. Here, we focus on one widely-discussed
type of social preference, reciprocity. Reciprocity is the tendency to reciprocate kind acts
with kindness and unkind acts with spite (Charness and Rabin 2002; Falk and Fischbacher
2006; Rabin 1993). A preference for acting reciprocally has been advanced as underlying
many puzzling phenomena, both in the field, as discussed in the introduction, and in the
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laboratory. In what follows, we provide a brief review of some of the extensive literature on
reciprocity, including a description of theoretical accounts for the phenomenon.

Evidence of reciprocity in the laboratory is widespread and robust (see also Fehr and
Gächter (2000b) for a review). The pattern of reciprocal behavior survives in one-shot,
anonymous scenarios (Hoffman, McCabe, and Smith 1998), persists over time and through
learning opportunities (Keser and Winden 2000), and people even reciprocate on behalf of
others (Carpenter and Matthews 2004; Carpenter, Matthews, and Ongonga 2004; Fehr and
Fischbacher 2004), a phenomenon referred to as “indirect” or “social” reciprocity.

Positive reciprocity is observed as the response to costly investments by others in trust
games, often strongly enough to yield a non-negative return to kindness (Berg, Dickhaut, and
McCabe 1995). Pillutla, Malhotra, and Murnighan (2003) show that this reciprocal impulse
is strengthened when the trustor takes a very unselfish, risky action to begin with, indicating
that outcomes are not the only driving force behind reciprocity.

Negative reciprocity is observed as costly punishment in public-good games (Fehr and
Gächter 2000a; Ostrom, Walker, and Gardner 1992). Croson (2007) uses variants of the
public-good game to show that reciprocity is a stronger motivation than either altruism or
the moral commitment to act in the manner one would prefer everyone to act.

Evidence from ultimatum game experiments, using populations from many countries,
shows that reciprocity is a cross-cultural phenomenon that persists even when the stakes are
as high as several months’ wages (Camerer and Thaler 1995; Henrich et al. 2001; Roth and
Erev 1995). A critical element driving reciprocity in such games seems to be the intention and
agency behind the initial act (Blount 1995; Brandts and Solà 2001). Thus, in the ultimatum
game, reciprocity manifests itself as costly punishment for “bad” behavior, which is evaluated
based on more than just the resulting outcomes.

Closely related to trust and ultimatum games are findings on gift exchange, both in
the laboratory and in the field. For example, a laboratory experiment by Fehr, Gächter,
and Kirchsteiger (1997) finds that employers who offer high wages are rewarded with higher
effort, even when wages are fixed at a flat rate and effort is non-contractible. Using a similar
design, Fehr, Kirchsteiger, and Riedl (1993) show that buyers who offer a high price for a
good are rewarded with higher quality.

Field experiments often find weaker evidence of gift exchange than the laboratory experi-
ments, but confirm its existence and help to identify the conditions under which gift-exchange
reliably occurs. For example, Gneezy and List (2006) find that workers reciprocate surprise
gifts with higher effort, though the effect does not persist over time (see also List (2006)).
Kube, Maréchal, and Puppe (2012) show that the type of gift is important: small non-
monetary gifts and monetary gifts presented thoughtfully are better at inducing positive
reciprocity.

The field data also confirms both the positive and the negative side of reciprocal be-
havior. On the side of positive reciprocity, Falk (2007) shows that donation requests are
returned more frequently when they include a token gift (a postcard). On the side of nega-
tive reciprocity, Greenberg (1990) documents a rise in employee theft after wage cuts, and
Krueger and Mas (2004) show that employee sabotage during a period of disputes with
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management was responsible for a dramatic increase in defective tires. Kube, Maréchal, and
Puppe (2013) argue that negative reciprocity—induced by a surprise wage cut—is stronger
and more robust than positive reciprocity in field settings.4

Models of reciprocity have naturally developed alongside these experimental results. Most
fall in three broad classes: outcome-based, type-based (a.k.a. interdependent preferences),
and intentions-based models.5 We discuss these models here with an eye toward our main
argument—the relevance of external determinants of reciprocal behavior—and the particular
experimental analysis of a one-shot, non-strategic, anonymous game, to be discussed in the
next two sections.6

In the category of outcome-based models, one type of model that can account for reci-
procity is pure altruism. Altruists incorporate others’ material outcomes into their utility
just like any other good to which they wish to allocate wealth. This approach has been
employed by many authors since Becker (1961). Bergstrom, Blume, and Varian (1986), for
example, use this type of model to explain the private provision of public goods. Andreoni
and Miller (2002) formulate a model of utilitarianism that has been widely used in the
social-preferences literature. Impure altruism, also known as “warm glow” (Andreoni 1989,
1990), works similarly in that a giver obtains direct utility from improving another person’s
material outcome. In this case the utility stems from the act of giving, even though the giver
does not care directly about the outcome of the recipient (e.g., the total donations obtained,
including from other sources).

Another class of outcome-based models that can generate reciprocal behavior assumes
distributional preferences. One example are maximin preferences as in Charness and Rabin
(2002), where a giver would like the minimum payoff of any person to be as large as possible.7

Another example is inequality aversion, as modeled by Fehr and Schmidt (1999) or Bolton
and Ockenfels (2000). All of these models assert that we care about others’ outcomes insofar
as we care about our own outcomes relative to those of others. Related models incorporate
absolute norms of fairness, as suggested by Ledyard (1997) and used by Cappelen et al.
(2007).

4See also Baumeister et al. (2001).
5There are a number of additional theoretical approaches that do not fit neatly into the three categories.

For example, some models account for behavior that might be considered reciprocal using bounded rationality
(Gale, Binmore, and Samuelson 1995; Roth and Erev 1995). Cox, Friedman, and Gjerstad (2007) present
a model of reciprocity in which the weight placed on someone else’s material outcome is a function of
one’s “emotional state,” which is in turn a function of the reciprocity motive, judged relative to a context-
dependent neutral outcome. Sugden (1984) models reciprocity as an obligation: individuals feel obligated
to contribute to a public good based on how much others are contributing. Yet other authors emphasize the
role of evolution in supporting reciprocity as a motive, with a primary focus on the conditions under which
reciprocity can be supported as an evolutionarily stable behavior (see Hoffman, McCabe, and Smith (1998),
Gintis (2000) and Bowles and Gintis (2011)).

6Sobel (2005) and Cooper and Kagel (“Other-Regarding Preferences: A Selective Survey of Experimental
Results”) provide excellent additional discussions of reciprocity.

7Charness and Rabin (2002) also allow an agent to place a lower weight on others’ payoffs when they
have “misbehaved,” thus incorporating an element of the type-based models discussed next.
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Outcome-based models of distributional preferences predict reciprocal behavior as a
byproduct of individuals trading off their personal material outcomes and fair outcomes.
For example, a kind act by one party (e.g., a firm paying a high fixed wage) may create an
inequality that the other party then seeks to mitigate through a reciprocal kind act. That
is, reciprocity is implied by agents trying to re-balance their allocations in response to kind
or unkind transfer from the others.

In the category of type-based models, or interdependent preferences, the seminal model
of Levine (1998) allows the weight someone places on another’s material outcome to depend
both on a personal altruism parameter and the other person’s altruism parameter. That
is, nice people are nicer to others in general, and everyone is nicer to nice people. On
the opposite end of the spectrum, the range of altruism parameters also allows for spite.
Rotemberg (2008) develops a variant of this model, with the twist that decision makers
treat others according to some default altruism parameter as long as their actions meet a
“minimally acceptable altruism” threshold, but switch to a more spiteful altruism parameter
if the other person’s actions fall below that threshold.

These models treat reciprocity as the product of a signaling game. Actions signal a
person’s kindness, and this affects others’ altruistic preferences toward that person. The
type-based approach also accounts for indirect reciprocity, i.e., treating a person according
to how they have previously treated others.

In the category of intention-based models, the foundational example is Rabin’s (1993)
psychological equilibrium model, in which beliefs enter directly into utility.8 Players maxi-
mize a utility function that has both material utility and reciprocal kindness (or spite). The
kindness (or spite) of an action is defined not only by what other actions are available to an
agent, but also by the agent’s beliefs about what the other player will do, insofar as these
beliefs reveal the agent’s intentions. If a player behaves neutrally, kindness and spite are
absent, and the second player simply maximizes his material outcome. However, if the first
player is kind—by taking an action that, based on what she believes the second player will
do, makes the second player better off—then the second player may prefer to reciprocate
those intentions. In equilibrium, each player’s beliefs about the others’ actions (and second-
and third-order beliefs) must be correct, and players must optimally respond to those actions
and to the “kindness” that is implied by those actions.

A key result of this approach is the existence of additional equilibria, relative to a game
in which players consider only their own material payoffs. Here, players may act mutually
kindly or mutually spitefully toward one another. This model diverges from models such as
Fehr and Schmidt (1999) and Levine (1998) in that people care directly about psychological
phenomena, rather than their preferences over everyone’s consumption being changed by
psychological phenomena. More concretely, people directly care about treating others the
way they expect these others to treat them, and not solely about the resulting material
outcomes. For example, in contrast with inequality aversion, the second mover is inclined to
reciprocate a kind act of the first mover even if the first mover is much richer initially.

8See also Geanakoplos, Pearce, and Stacchetti (1989) and Battigalli and Dufwenberg (2009).
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Rabin’s (1993) model of fairness only applies to two-person normal-form games with
pure strategies. Others have developed more general versions of similar models (Dufwen-
berg and Kirchsteiger 2004; Falk and Ichino 2006). Such intentions-based models have been
corroborated experimentally by, for example, Dhaene and Bouckaert (2010), who show that
Dufwenberg and Kirchsteiger’s (2004) model is consistent with a large majority of people’s
behavior in an experimental setting, and by Falk, Fehr, and Fischbacher (2008) and Blount
(1995), who show that both intentions and outcomes are necessary to explain behavior.

The Missing Piece

One way to frame the limitation of the three broad classes of reciprocity models is that they
assume that the opportunity to invest in others’ outcomes is always a welfare-enhancing
expansion of the choice set. That is, the mere option to share with others cannot hurt the
decision maker, but may increase utility.

As we reviewed above, the same limitation applied to the earlier models in ‘one-sided’
giving contexts. The key assumption used to be that individuals share because they like to
share. More recently, however, the introduction of avoidance options into laboratory and
field settings revealed that a majority of people share reluctantly. They share if asked, but
prefer to avoid the sharing request. In response to these findings, the new wave of modeling
approaches has focused on external factors, such as social pressure and social image.

Research on reciprocity has largely not yet incorporated these more recent approaches.9

The neglect of external factors could bias our understanding of reciprocity, as demonstrated
with the following experimental test.

2.3 External Motives in Reciprocity: An

Experimental Test

The question of whether or not sharing in reciprocity environments is fully explained by
internal motives is an empirical question. One way to explore this question is to mirror the
approach from one-sided giving experiments and introduce avoidance options into reciprocity
settings. Here, we describe a novel experiment intended to test how reciprocity affects
avoidance. In particular, we apply the experimental approach of Lazear, Malmendier, and
Weber (2012), which allows agents to avoid making a decision and keep all of their wealth,
to a reciprocity setting.

9For a rare recent exception, see Weele et al. (2014). They study providing second-movers in reciprocity
games with a means for plausibly denying resposibility for failing to act reciprocally. They find that this
manipulation has little effect on reciprocal behavior, suggesting that the relative importance of internal and
external motivations is different between one-sided and two-sided acts of giving, which is in contrast with
the evidence we discuss in the next section. This conflicting evidence highlights the importance of further
work for identifying the relative importance of external motives for pro-social behavior in the context of
reciprocity.
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Experimental Design

In a standard dictator game the decision maker has no prior interaction with the (typically
anonymous) recipient before making a decision. Hence, reciprocity is irrelevant, and the dic-
tator’s choice only involves trade-offs between personal material payoffs, internal motivations
to share (e.g. altruism), and external motivations to share (e.g. social pressure). To identify
the importance of external motives, Dana, Weber, and Kuang (2007), Broberg, Ellingsen,
and Johannesson (2007), and Lazear, Malmendier, and Weber (2012) gave dictators the op-
tion to avoid the decision to share and keep the endowment without the potential recipient
learning about the sharing opportunity. They found that a large fraction of “sharers” decided
to opt out, indicating the importance of external factors.

We conducted an experiment using variants of a “double dictator game” (DDG) to test
whether external determinants also affect sharing in a reciprocity environment. Here, dicta-
tor and recipient play a mini-dictator game over $210 prior to the main dictator game, with
the dictator and recipient roles switched. The parties learn about the second stage (the main
DG) only after the mini-game has been played and the results revealed to the dictators of the
main DG.11 The purpose of the initial reversed mini-dictator game is to induce reciprocity
as a motive for sharing in the second-stage main dictator game. Positive reciprocity is in-
duced if the mini-dictator decides to share $1 out of a $2 endowment. Negative reciprocity
is induced if the mini-dictator decides not to share. This binary choice is the only option
available, allowing clean assignment to reciprocity treatments. The standard dictator game
(DG) is the neutral “no reciprocity” benchmark for comparison.12

We cross these reciprocity treatments with a sorting option—as in Lazear, Malmendier,
and Weber (2012)—which allows the second-stage dictator to avoid the sharing decision
and keep the endowment. In the no-sorting conditions, the dictator is forced to choose an
allocation, of which the recipient is then informed; in the sorting conditions, the dictator has
the option to costlessly opt out of the game, thus receiving the full endowment but leaving
the potential recipient uninformed about the game.

These six conditions allow us to evaluate the role of internal and external determinants
of sharing. As described above, under leading models of reciprocity, giving is driven by
internal motivations, and the sorting option should be irrelevant after positive reciprocity
is introduced. Thus, while we know that about half of the dictators who share in a simple
dictator game prefer to sort out if possible, the existing models of reciprocity predict no such
sorting behavior after reciprocity has been induced. Similarly, negative reciprocity induced
by not sharing in the prior mini-game should induce spite and a willingness to punish the
other party, which makes people happy to share nothing regardless of whether they can opt

10These small stakes allow us to distinguish reciprocity from distributional preferences such as inequity
aversion.

11 Initial voluntary sharing can thus be interpreted as an act of kindness, rather than an attempt to
induce reciprocal behavior, which avoids concerns about interpreting the dictators’ reactions as reciprocity.

12With this comparison, the experiment avoids confounds with other social preferences, as cautioned by
Cox (2004).
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out.
Alternatively, external motives may still play a role after reciprocity has been induced.

For example, it is possible that positive reciprocity increases the internal motivation, but
does not eliminate the external motivation. In this case, we would expect to see sorting
out in the DDG after the mini-dictator has shared, but less than in the standard DG with
sorting. We would also expect the average amount shared to increase. Another possibility
is that external motives affect reciprocal behavior directly. For example, positive reciprocity
could increase the image cost of being ungenerous. In this case the predictions regarding opt-
out frequency and average amount shared are ambiguous. With both internal and external
determinants becoming stronger, both quantities could increase or decrease since sorting in
is now more costly due to increased social pressure, and sorting out is more costly due to
increased internal motivation. However, we do have a clear prediction for average sharing
conditional on not opting out: those deciding to play the (main) dictator game will share
more. We explore these possibilities in the context of a formal model further in section 2.5.

Full implementation details for the experiment are provided in Appendix C.1.

Experimental Results

Detailed description of the reduced form results and supporting analyses are described ex-
haustively in Appendix C.2. We briefly summarize the results here. For example, Figure
2.1 shows the distribution of amounts shared in each condition, while Table 2.1 presents a
summary of reduced-form statistical tests, from which one can also infer the mean amount
shared in each condition.

We first consider the effect of reciprocity treatments on sharing when sorting opportuni-
ties are not available. The average amount shared, out of $10, in the standard (no-sorting)
DG treatment is $2.00, which rises to $2.39 in the positive-reciprocity (PR) condition and
falls to $0.70 in the negative-reciprocity (NR) treatment. Column 1 shows that only the
negative-reciprocity effect is significant. In other words, there is a significant negative-
reciprocity effect (−.130) and an insignificant positive-reciprocity effect (.039),13 which is
consistent with previous experimental evidence (e.g., weak positive reciprocity but strong
“concern withdrawal” in Charness and Rabin (2002)).

The effect of sorting on sharing: In the standard DG, most subjects share a positive
amount (64 percent) and the mean amount shared is $2.00. However, the introduction of
sorting strongly decreases the average amount shared, to $1.21. The sorting opportunity
also decreases the frequency of sharing dramatically, to only 39% sharing a positive amount.
In the PR treatment, sorting again causes a large drop in average amounts shared, to $1.71,
while sorting causes sharing in the NR treatment to drop from $0.70 to $0.31. Columns 2
through 6 confirm the statistical significance of these findings.

13 Standard errors are robust to heteroskedasticity and adjusted for small-sample bias, using the residual-
variance estimator HC3, which approximates a jackknife estimator (MacKinnon and White 1985). If we
cluster by session, standard errors in this and in all other estimations are very similar and typically slightly
smaller, though unlikely to be reliable given the few clusters.
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Figure 2.1: Distributions of Amounts Shared

[][DG condition: No Reciprocity]

[][PR condition: Positive Reciprocity]

[][NR condition: Negative Reciprocity]
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Figure 2.1 presents the distribuitons of individual behavior across conditions. (We display
the frequencies of subjects who opt out separately at the left.) We observe a sharp shift
of the distribution to the left when sorting becomes possible, regardless of the reciprocity
conditions. By categorizing choices as sharing nothing, a small amount, or a large amount,
we also find a statistically significant drop in generous sharing and a significant increase in
sharing nothing when sorting is introduced.14 This is true in all three reciprocity treatments,
and the magnitude of the effect is not significantly different between reciprocity treatments.
Hence, both the simple comparison of means and the distributional evidence suggest that
sorting has a large impact on sharing even after reciprocity has been induced, inconsistent
with a solely intrinsic motivation for reciprocal behavior.

We conclude that sorting retains its impact even after we induced either positive or nega-
tive reciprocity. The option to sort significantly decreases sharing, and shifts the distribution
toward zero sharing, in both reciprocity conditions. In other words, givers who respond to a
previous kind or unkind act are affected by the option to avoid the opportunity to give. This
evidence suggest that the dominant approach to modeling sharing under reciprocity, which
relies on internal factors as the primary motive, is incomplete. External, presentational,
factors affect individuals’ giving in reciprocity environments as well, reflecting in the change
in sharing behavior in environments with sorting opportunities.

But, how strong are external factors after the inducement of positive or negative reci-
procity? Are they identical to the degree found in neutral settings, or does reciprocity lead
to differential sorting effects? The simple comparison of means suggests that the effect is
smaller under positive reciprocity and larger under negative reciprocity than in the neutral
DG setting, though the differences do not seem large. Sharing drops by 40% in the standard
DG when sorting is introduced, by 29 percent in the PR condition, and by 56 percent in
the NR condition. Columns 3 and 5 of Table 2.1 reveal that the significant decrease due to
sorting does not differ significantly, from the DG condition, in either the NR or PR condi-
tions. The same picture emerges if we consider the frequency of sharing, i.e., the fraction of
subjects who share any positive amount. The probit regression in the final column of Table
2.1 shows that 25 percent of sharers opt out, but the interactions of Sorting with either
reciprocity condition, PR or NR, are statistically insignificant.

In other words, the impact of sorting on average amounts shared is large and significant,
and approximately invariant to the reciprocity setting. We will investigate these reduced-
form findings in more detail in our structural estimation in Section 2.5, where we provide
quantification of the role of internal and external factors.

The Effect of Reciprocity on Sorting: The above analysis of amounts shared suggests
that reciprocal behavior is affected by external factors. Otherwise, giving would have been
unaffected by the opportunity to avoid the giving request. We can go one step further and

14 See Appendix C.2 for details. Mid-level sharing doesn’t change significantly. Without within-subject
data, of course, it’s hard to know whether this reflects and overall shift to the left, or whether high sharers
are converting to zero sharers when sorting is an option. However, the structural analysis of section 2.5 sheds
light on this issue.
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analyze to what extent the reduction in giving comes via the channel of opting out. In other
words, compared to the simple DG, how does reciprocity impact the choice to opt out?

The leftmost bars in each of the three graphs in Figure 2.1 reveal that the sorting option
is used by a significant fraction of subjects in all treatments. In the DG condition, 50 percent
of all subjects choose to opt out. In the PR condition, many still sort out, but fewer than in
the DG baseline (32 percent). The NR condition incites more sorting behavior than the PR
condition, but only slightly more than the baseline DG (59 percent). The differences between
sorting under reciprocity and sorting in the neutral DG setting are either insignificant or
only marginally significant, as described in Appendix C.2.

The sorting evidence speaks to the presence of both internal and external factors affecting
reciprocal sharing decisions. If sharing was fully explained by internal determinants then
subjects should not make use of the option to sort out. If anything, subjects who do not share
would be indifferent. Instead, we find that a significant fraction of subjects use the sorting
option even after reciprocity has been induced. At the same time, we do see that the use of
the sorting option decreases after positive reciprocity has been induced, suggesting that a
kind initial treatment strengthens the internal motivation. But, by the same logic, negative
reciprocity should make people intrinsically less willing to share, and therefore also less likely
to avoid the sharing environment. In other words, we would expect that non-sharers are not
afraid to sort in and reveal their non-sharing decision (anonymously) to a partner who did
not share himself. The small and insignificant increase in opting out in the NR treatment,
relative to the DG, along with the large observed drop in actual sharing discussed above,
hints at problems with this interpretation.

To be clear, moving from DG to NR, we do observe variation in “spiteful non-sharing,”
i.e., in the fraction of subjects who sort in but share nothing. As can be seen in Figure 2.1,
only a small number of subjects sort in and share zero in the DG (11 percent). Positive
reciprocity reduces this rate to 3 percent (a 72 percent reduction). Meanwhile, in the NR
condition, 20 percent of dictators sort in to share nothing (a 46 percent increase over DG).
We infer that reciprocity has an impact on spiteful non-sharing, with further details deferred
to Appendix C.2.

2.4 Discussion

What are the implications of these results for our understanding of reciprocity and for theories
that describe it? Existing theories have to wrestle with two key findings:

1. In all three conditions, the sorting option has a significant impact on the distribution
of sharing amounts and the average amount shared, and the impact is approximately
invariant to reciprocity.

2. Moving from DG to PR, we observe less opting out and less spiteful non-sharing.
Moving from DG to NR, we observe more opting out and more spiteful non-sharing.
The increase in spiteful non-sharing under NR is economically large.
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We briefly recap why existing models fail to predict these findings. To preview the gist
of the discussion, existing reciprocity models predict that the sorting option has zero impact
on the average or the distribution of gifts, since the only people who sort out are those
who are indifferent between sorting out and sharing zero. This contradicts the first point.
Additionally, without richer assumptions regarding indifference, the fraction who sort out
and the fraction who sort in and share zero (spiteful non-sharers) are predicted to increase
and decrease in proportion to each other, invariant to the reciprocity setting. This contradicts
the second point. Additionally, the results comparing the impact of sorting across reciprocity
settings are not spoken to by these models, due to their common prediction of zero impact
of sorting in all cases. We propose several alternative explanations that might fill this gap.

In discussing the predictions of the outcome-, type-, and intentions-based reciprocity
models from Section 2.2, we will need to make an additional assumption to solve the cases
of indifference. All models imply that non-sharers are indifferent between sorting out of the
dictator game and sorting in (and keeping all of the money). We assume that dictators choose
to sort out with some fixed probability that is not context-dependent. This assumption
allows, in particular, for “sorting out as default” and “randomize” as possible heuristics.15

First, consider outcome-based models, such as Fehr and Schmidt (1999). In the DG, types
who put sufficiently high weight on fairness or others’ consumption will share a positive
portion of the $10. Everyone else will be indifferent between sorting out or sorting in but
sharing nothing. In the DDG, however, the initial distribution of an additional $2 might
induce the dictator to share more or less to achieve his most preferred distribution of wealth.16

In the negative reciprocity condition, the recipient has a head start of $2. Hence, a higher
threshold for weight on fairness is required for the dictator to share a positive amount, and
positive amounts shared will be smaller. In the positive reciprocity condition, dictators
and recipients both have a head start of $1. Depending on the exact outcome-based model
formulation, this could cause the threshold level of fairness for positive sharing to go up (if
dictators no longer feel the need to ensure a small minimum payment for the recipient) or
down (if the marginal utility of 11th dollars is particularly small) or stay the same (if dictators
are merely inequity-averse), relative to the standard DG. However, the mere introduction
of a sorting option has no impact on the distribution of positive gifts. Instead, any change
in sharing behavior between reciprocity conditions is driven by a shift in the distribution of
choices upwards or downwards, with the portion of the distribution censored at 0.

With regard to our data, these models therefore successfully predict that the distribution
of giving shifts downward in the negative reciprocity case, compared to the baseline DG.
They do not necessarily capture the increase in sorting in and in average gifts in the positive
reciprocity conditions. With our additional assumption that non-sharers who are indifferent

15 More complicated rules may improve compatibility of theory and data, such as allowing the probability
of sorting out to depend on type or context, but would require the model to formulate these dependencies
more explicitly, so we do not discuss these possibilities in this section.

16In this section, labels of players always refer to their role in the primary (second-stage) dictator game.
For example, the decision-maker in the first-stage mini-DG is referred to as the recipient. Throughout, male
pronouns are used for dictators, and female for recipients.
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between sorting options choose to sort out some with probability p, they also predict that
any change in actual sharing should be accompanied by a change in sorting choices. This
is indeed the case in the positive reciprocity game (more people sort in to share a positive
amount). But it is not the case in the negative reciprocity treatment. Here, we find an
increase in spiteful non-sharing without a proportional increase in sorting out.17

Next, consider type-based models, such as Levine (1998). In these models, the dictator’s
altruism toward the recipient depends on his information about the recipient’s type. In the
standard game, then, since the dictator has no information about his partner, he simply
chooses his optimal wealth allocation given his knowledge about the population distribution
of types. In the reciprocity conditions, however, the dictator can infer something about his
partner based on whether he received $1 or $0.18

After receiving $1 in the PR condition, then, the dictator has strictly more favorable
beliefs about the recipient than in the DG condition, and should place a higher weight on
her consumption. In the NR condition, conversely, the dictator places strictly less weight
on the recipient. Hence, type-based models can explain the increase in sorting in and giving
that we observe in the PR conditions. As in the outcome-based models, however, this
directional prediction is ambiguous: dictators may be less likely to share in the PR than
in the DG condition, despite putting a higher weight on altruism, because the recipient is
already starting out with $1. Moreover, as in the outcome-based models, any changes in
giving are driven by a shifting distribution of ideal allocations, and are not affected by a
sorting option. Hence, the results about differential effects of the sorting option along with
the rates of spiteful non-sharing cannot be explained by type-based reciprocity.

Lastly, consider intentions-based models. Since the recipient does not know about the
later dictator game when she makes her mini-DG choice, we can analyze behavior as two
normal-form games and apply the version of the model in Rabin (1993) (even though our
game is technically an extensive form game). Also, note that, in our context, both players
know their partner’s actions (within the game they believe they are playing) so that there
is no concern about distinguishing beliefs from actions.

In the DG, the recipient has taken no action and is thus neutral. The dictator should
therefore maximize his material outcome. Likewise, in the initial mini-dictator game in the
DDG, the recipient believes that the dictator cannot respond and is thus neutral, and should
also maximize her material outcome by keeping the $2.19 The recipient’s “kindness” in the

17Additionally, note that outcome-based models of reciprocity trivially predict that the difference-in-
difference effects of a change in the impact of the sorting option across reciprocity settings is zero, since they
predict zero impact of a sorting option in any context. We, in fact, find a small (insignificant) diff-in-diff in
the level of average gifts, but it results from large, statistically similarly sized impacts across settings (see
Table 2.1).

18 Since the recipient was not informed about the main dictator game prior to making her choice in the
mini game, this choice cannot be interpreted as a strategic signal.

19 A more realistic version of the material outcome utility might incorporate some other form of social
preferences such as inequity aversion or pure altruism; but to avoid misattributing implications of these other
models to intentions-based preferences, we accept for now the strict material self-interest interpretation.
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mini-dictator game measures the impact of her choice on the dictator’s outcome relative to
the neutral average. Hence, it is negative if she shares nothing and positive if she shares
$1. In the negative case, the dictator simply maximizes his material outcome as there is no
avenue for costly punishment of the recipient. In the positive case, however, any dictators
with a high enough weight on reciprocating intentions shares a positive amount. (Note that
since players do not have utility over their partners’ outcomes directly, but only over each
others’ reciprocal intentions, this model makes unambiguous predictions in the PR game.)
However, this model predicts, once again, that the sorting option should have no impact
on the distribution of positive gifts in any condition. Hence, the other conflicts with the
data are not addressed by intentions-based reciprocity any better than with outcome- or
type-based models.

So what can explain the experimental findings? The sorting effect in the simple DG shows
us where to look for an explanation for the sorting effect in the DDG as well. Between the
standard dictator game and the same game with a sorting option, the only change is that the
information acquired by the recipient becomes manipulable by the dictator. If the dictator
sorts in, the recipient will know how her monetary outcome was determined, but if he sorts
out, she will not. Anyone who modifies his behavior when given a sorting option must do
so in response to this additional choice over information. The lack of such a behavioral
sensitivity to observability provides an interpretation for the inadequacy of most reciprocity
models to account for sorting behavior.

Earlier, we argue that the “missing piece” in existing models is external motivation.
Individuals may share not because they care about the other person’s payoff, but because
they feel obliged or pressured to do so, and would rather avoid being in this situation. There
is a variety of terminology describing such external motivations, including social image, social
pressure, social signaling, audience effects, prestige, shame, guilt, and reputation. We will
sometimes refer to “social image” or “social pressure,” but our analysis does not pin down
the exact form of external motivation. Rather, it illustrates that a model of reciprocity that
incorporates external factors can predict and provide an interpretation for the above results.

Before we turn to the model and structural estimation in the next section, we briefly
provide the intuition for our approach. Suppose that a dictator trades off monetary pay-
ments, internal factors such as fairness or distributional preferences, and external factors
such as social image and social pressure in deciding whether to share. In the standard DG, a
dictator who shares nothing would prefer to sort out if a sorting option becomes available, as
this leads to identical outcomes but a better social image. A dictator who shares a positive
amount in the standard DG might also prefer to sort out if possible. This would be the
case, for example, if the material benefit from keeping the additional money and the benefit
from not feeling social pressure to give more than intrinsically desired outweigh the costs of
not obtaining social image benefits or of experience internal guilt. In either case, extrinsic
determinants are needed to predict sorting out. Additionally, sorting could impact the dis-
tribution of gifts. For example, if generous givers in the standard DG are mostly individuals
who are particularly susceptible to social pressure, they will make use of the sorting option
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if available and the distribution of amounts given will change significantly if the option to
sort becomes available.

In the positive reciprocity scenario of the DDG, external factors might become less im-
portant as positive reciprocity strengthens the internal motivations for giving. Alternatively,
positive reciprocity might strengthen external motives and make it less acceptable to share
little. If this manifests as a larger image reward for sharing, people might share more. If it
manifests instead as a larger image punishment for imperfect sharing, it might drive more
people to sort out. In the negative reciprocity scenario, less sharing might reflect not only
weaker internal motives to share, but also lower external motives. For example, the pressure
to share may become lower and a dictator who would share a positive amount in the no-
sorting setting might now believe it to be fair to share nothing. Alternatively, a dictator may
share less simply because of a weaker internal motivation to share. However, only external
factors such as social image concerns predict an increase in sorting in to share zero, namely
as a boost to social image resulting from punishing unfair peers or as a relief from external
pressures to share.

Hence, a model that allows external determinants of giving may provide an interpretation
for the reduced form findings, including changes in donations and sorting-in rates that are
not positively correlated. The structural estimations will provide a clearer picture of the
relative strength of the underlying motives and their interactions with reciprocity than we
can glean from the reduced form analysis.

2.5 Model and Estimation of Extrinsic Motives

We now present a simple model of reciprocity that incorporates both internal and external
determinants of sharing. Many alternative models of social image and other extrinsic deter-
minants of reciprocity are possible, and further experimentation is needed to pin down the
exact form of preferences. Nevertheless, following the logic above, even a simplistic model of
image-based reciprocity is sufficient to convey the underlying mechanism. We confirm this
using a structural estimation, described in the next section.

Model

The outcome-, type-, and intentions-based models of reciprocity described above can be
thought of as describing internal determinants of sharing whose weights vary with the reci-
procity environment. That is, the dictator keeps an amount x ∈ [0, 10] such that

Ur(x) = x− αrGr(x),

where αrGr captures internal motives to sharing as disutility from keeping too much. G is an
increasing function of x, up to some maximal level from which the dictactor derives utility
from sharing, x̄, and may vary depending on the reciprocity environment r ∈ {DG,NR,PR},
and αr ∈ R is the weight assigned to sharing the “right amount” and may also vary with
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the reciprocity environment. As before, we will assume that non-sharers, who are indifferent
between sorting out and sorting in (and keeping all of the money) sort out with some fixed
probability that is not context-dependent.

The simplest way to incorporate external factors into this framework is to add a parallel
weight βr ∈ R, applied to an increasing function H, which kicks in only if the dictator’s
actions are observable to the recipient, i.e., if he sorts in:

Ur(x) = x− αrGr(x)− βr1(sort in)Hr(x)

To minimize the degrees of freedom and allow model identification, we impose the following
specification:

Ur(x) = x− (αr + βr1(sort in))(x− 5)2 (2.1)

A few details deserve comment. First, the quadratic loss function around the (narrowly-
bracketed) 50-50 split implies that people want to be generous but not too generous.20 This
functional form predicts that no one will give more than $5, and indeed almost no one does.
It also has the benefit of predicting the second mode of giving, at the 50-50 split: anyone
above a certain threshold of intrinsic motivation will share exactly $5. We will verify, in the
robustness checks in Section 2.5, that the specification is not critical to our findings.

Second, the fact that the loss function is symmetric around $5 in all reciprocity treatments
means we assume narrow bracketing, rather than incorporating the initial $2 mini-DG into
the utility function. However, a global-bracketing 50-50 split would again prescribe sharing
5 in the PR condition, and sharing 4 in the NR condition. This appears to be irrelevant to
our findings; we continue to observe a few people sharing exactly $5 in the NR condition,
and no comparable bump in the distribution at $4 (see Figure 2.1).

Third, the fact that the external motivation is framed as a loss (−βr1(sort in)Hr(x))
implies that a giver cannot gain utility (as long as β is positive). At best, he obtains no loss
in utility, namely when sharing the “fair” amount of $5. For example, in our specification
in (2.1), sharing less than $5 can never lead to an increase in utility.21

Fourth, treating α and β additively implies that internal and external determinants of
sharing operate in parallel, with one exception: an agent may feel spiteful despite societal
pressure to share, or may feel compelled to share despite pressure to punish. That is, the
two parameters may have opposite sign.

20 This is also the view supported by, e.g., Andreoni and Bernheim (2009). The debate over whether
over-generosity induces guilt and a bad social image is still active (see Krupka and Weber (2013)), but is not
relevant to our estimations.

21And, vice versa, if β < 0, i.e., if there is a reward for punishing the other person, then sharing any
amount leads to an increase in utility. This is almost certainly not true. It seems plausible that being
“sufficiently fair” or giving “sufficient punishment” would suffice to break even. The arguments apply also
to the internal motivation for sharing. However, this simplification merely limits our ability to estimate
the absolute utility impact of presenting someone with an opportunity to share. (Our treatments are not
designed to identify the cutoff for giving to be welfare increasing.) We relax this assumption in several
robustness checks and verify that this assumption is not critical for our results (see Section 2.5.)
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The sharing implications of this model are straightforward. In the absence of social
pressure or other external factors, dictators would like to keep the amount x∗ = 5 + 1/(2αr)
(rounded to the nearest available discrete choice).22 But in the presence of external factors–
e.g., when dictators sort in—they will face social pressure and hence keep the adjusted
amount xs = 5 + 1/(2(αr + βr)).

23 If the utility obtained with this adjusted choice is
smaller than the utility when selfishly opting out and sharing zero, they will sort out if
possible. Higher internal motivation to share increases the cost of sorting out, and higher
social pressure increases the cost of sharing moderately.

Figure 2.2 illustrates how the two type parameters, α and β, determine choices when
sorting is allowed, for a given reciprocity environment. When β < 0, no one chooses to opt
out. That is, if selfishness induces a good social image, there is no benefit to sorting out
rather than visibly sharing nothing. Furthermore, more negative levels of β must be met by
increasingly high levels of α in order for people to be persuaded to share anything at all.
When β > 0, instead, higher levels of α still lead to more generosity among those who sort
in, and higher levels of β force relatively ungenerous people to share more generously. But
now, people who want to give small amounts would rather sort out and experience internally
motivated disutility from being selfish than sort in and be seen as greedy.

The figure shows how the availability of a sorting option influences the average level of
giving and the distribution of gifts (among those who share) in different ways. At low levels
of β, introducing a sorting option will most affect the lowest givers, so the impact on average
generosity should be small. When β is higher, many generous givers (with low α’s) will also
opt out. Conversely, at low levels of α, a sorting option will affect givers, and the opting out
of the most generous givers (with high β) will have a large impact, while givers with higher
levels of α are more immune to the sorting option overall.

The figure also illustrates why existing models of reciprocity fail to explain the aspects
of our data discussed in Section 2.3. Looking at Figure 2.2 along the β = 0 axis, the only
individuals who care to sort out are those who are also willing to sort in and share nothing
(α = 0). Hence, the systematic decrease after PR and increase after NR is not predicted.
Additionally, a mere shift in intrinsic motivation cannot explain a change in the distribution
of gifts since, again, the only people willing to sort out are those who would share nothing
in any case.

Finally, another way to look at Figure 2.2 is to consider the possibility that the distri-
butions of βDG, βPR, and βNR are the same, while the distributions of the αr’s may vary,
for example, αNR < αDG < αPR. The figure shows that, as the distribution of α moves
to the right, people share more and opt out less. In other words, the impact of sorting on
the unconditional average level of sharing and rate of sorting should be smaller when the
recipient has acted more kindly.

22Note that x∗ is a maximum if and only if αr > 0. If αr < 0 then x∗ is a minimum. Therefore, in this
case, we would have a corner solution.

23Note that xs is a maximum if and only if αr + βr > 0. Otherwise, we will have a corner solution. This
becomes pertinent in the negative reciprocity case, in which we estimate that αr + βr < 0.
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Table 2.2 summarizes the predictions of three possible variants of the model in terms of
the patterns we observed in the data. All three variants allow for internal motivations, such
as altruism or fairness, and assume that their strength is increasing in the prior kindness of
the recipient. (For the purpose of the table, we consider reciprocity, r, to be a continuous
variable, where a more positive value means a more positive reciprocity context, i.e, kinder
prior treatment.) The first variant, shown in the first row, does not allow for external
motivation (β = 0). This variant captures the predictions of the outcome-, type-, and
intentions-based models discussed earlier. The second variant, shown in the second row,
allows for external motivation, but assumes that it is unaffected by prior kind treatment.
The third variant, shown in the third row, also allows external motivation to increase in the
degree of prior kindness. The last row shows the data.

While all models are consistent with reciprocity increasing the average amount given and
decreasing the frequency of opting out, a model without external motives cannot explain why
the use of the sorting option and the distribution of gifts vary systematically with reciprocity,
as indicated in columns 4 and 5. (Note that, as discussed, the data is not entirely clear on
whether this prediction holds.) Moreover, column 3 shows that the increase in spiteful non-
sharers in the negative-reciprocity setting is the main reason why an external factor that is
constant across reciprocity treatments seems insufficient.

The table also clarifies that the reduced form results are inconclusive about the relation-
ship between the reciprocity environment and the relative magnitudes of α and β. (See the
“possible” entries in row 3, and “maybe” in row 4.) Our structural estimation will paint a
clearer picture of the impact of reciprocity on internal and external motivations for sharing.
The variable rates of opting out, across treatments, and the change in the distribution of
shared amounts conditional on sorting in are the main sources of variation that allow us to
identify α and β from the data.

Estimation

Exhaustive details on the estimation procedure and results are provided in Appendix C.3,
but we summarize the main findings here.

We estimate the parameters µαr , σαr , µβr and σβr for each r ∈ {DG,NR,PR}, using
minimum distance estimation. For the vector of moments in the baseline estimation, we
break down the choices of giving into bins: exactly 0, from 25 cents to $2.50, from $2.75
to $4.75, exactly $5, and more than $5. In the sorting conditions, an additional moment
specifies the fraction who sort out. Altogether, we have 11 moments in each reciprocity
environment, or 33 total. We also assume that αr is normally distributed according to
N(µαr , σαr) and βr is similarly distributed according to N(µβr , σβr).

An individual, i, with type parameters, αi and βi, in a particular reciprocity environment
will share xs = 5 + 1/(2(αi + βi)) (or the closest element of the discrete choice set) if he
cannot opt out; he will sort in and share xs even if he can opt out if U(xs) > 10− 25α (and
otherwise will sort out). This threshold allows us to simply integrate over the distribution
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of types within the respective intervals to calculate the total fraction that fall within each
choice category.

Column 1 of Table 2.3 shows the results. We estimate µα in the dictator game to be
significantly negative24. The estimate indicates that a majority of people does not like to
share at all. While our model is simplistic, this finding generally accords with our and
others’ experimental findings that altruism towards strangers is widespread but far from
universal. This baseline estimate implies that 31% of people would share a positive amount
in a completely anonymous, dictator game with zero social pressure, which is not far from
the observed rates of giving in experiments that have attempted to create this kind of setting
(Koch and Normann (2008), for example).

Table 2.3: Structural Model Comparison

Variable Extr. Mot. Constant Extr. Mot. No Extr. Mot.

Dictator Game

µα -1.732 (0.486) -1.643 (0.244) -0.294 (0.452)

σα 3.569 (0.757) 3.395 (0.347) 6.031 (0.796)

µβ 2.560 (0.489) 2.435 (0.193)

σβ 3.159 (0.725) 3.372 (0.239)

Negative Reciprocity

µα -5.723 (2.073) -7.561 (0.453) -3.938 (1.064)

σα 5.789 (2.124) 6.922 (0.695) 6.920 (1.423)

µβ 1.010 (0.657) 2.435 (0.193)

σβ 1.627 (1.071) 3.372 (0.239)

Positive Reciprocity

µα 0.153 (0.140) 0.123 (0.211) 1.389 (0.352)

σα 1.247 (1.005) 1.961 (0.276) 5.220 (0.557)

µβ 2.893 (0.450) 2.435 (0.193)

σβ 3.485 (0.489) 3.372 (0.239)

Weighted SSE 288.671 291.839 380.243

Notes: GMM estimation results for baseline model specification (33 moments, α and β normally
distributed) and comparison models requiring that social pressure be invariant to reciprocity, or
zero social pressure. α refers to the weight on internal altruism, and β the weight on external social
image.

What is striking is the magnitude of β in the baseline DG. With µβ = 2.56 and σβ = 3.159,
fully 73% of people feel pressure to share, dwarfing the fraction who truly want to share,
and the magnitudes of these estimates are significantly greater than zero. This adds to the

24 Since we do not investigate outright spite, we can’t distinguish this result from an alternative spec-
ification in which altruism is censored at zero; the key prediction is that a majority of people do not put
positive weight on others’ outcomes.
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mounting evidence that non-reciprocal (one-sided) giving is perhaps more driven by external
considerations such as social image than by internal social preferences.

The picture changes with the introduciton of reciprocity is involved. When the recipient
has previously behaved selfishly (NR treatment), internal altruism parameters plummet to
the point where only 16% of second-stage dictators feel any drive to share. At the same time,
the weight of external factors seems to drop. The decrease might reflect reduced pressure
to share, or increased pressure (or at least a license) to punish the recipient by answering
selfishness with selfishness.25

In the positive reciprocity (PR) environment, however, the weight of external factors
returns to a very similar levels as in the baseline game. At the same time, the distribution of
altruism moves upwards and a much smaller amount of the mass falls below zero. A majority,
52%, of people are predicted to return a favor to a kind partner, even if the partner would
never find out.

In the Appendix C.3, we report a series of robustness checks for the above results. The
results are qualitatively unchanged.

Next, we contrast our estimates with those based on models that does not allow the
external motivation to depend on the reciprocity environment (“Constant extrinsic motiva-
tion”) and with estimates based on standard reciprocity models (“No extrinsic motivation”).
Column 2 of Table 2.3 shows the estimates when external motivation is held constant across
reciprocity environments, and column 3 shows the estimates when external motivation is
required to be 0. As such, column 3 illustrates how well previous outcome-, type-, and
intentions-based models of reciprocity fit the data.

In this estimation, to break ties, we assume that anyone indifferent between sorting out
and sorting in but sharing nothing chooses to sort out. Within our general model assumption
(indifferent non-sharers sort out with some fixed probability), this specification fits the data
best and creates the most conservative comparison to the model with external factors.

Nonetheless, a model that does not allow for social pressure or other external factors
does significantly worse at fitting the data—as shown in column 3, the weighted SSE is
much higher. The estimates are also rather implausible when applied to games with no
social pressure. They imply that about half of all people will share in the DG (with sorting),
and still 28% in a negative reciprocity environment (with sorting).

A model that allows for external motives but restricts them to be reciprocity-invariant,
instead, yields estimates that are rather similar to those we obtain when we allow external
motivation to vary. The estimates for the constant-beta model, shown in column 2, are rather
close to those in column 1, both in the neutral (DG) and in the positive reciprocity settings.
The estimates for the negative reciprocity case differ a bit more, with internal motivation
being estimated to be even more negative (muα = −7.561 rather than muα = −5.723) in

25External determinants, such as social pressure and social norms, are usually thought of as attributes of
a situation that apply equally to everyone; but since individuals might have different beliefs about how their
actions are judged in this case, there is room for a mixed interpretation in which social pressure is reduced
for some and inverted for others.
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order to counterbalance the constant and hence relatively high β. At the same time, standard
errors are about halved, reflecting the gain in power from estimating fewer parameters.

Overall, the table reveals that allowing reciprocity to influence not only internal but also
external factors does not significantly improve the fit of the model, relative to assuming
reciprocity-invariant external factors. This result parallels the reduced-form results that the
impact of sorting on giving is approximately invariant across reciprocity environments.

We conclude that while reciprocity may slightly influence external motivations to share,
it primarily acts through the channel of internal motives. Incorporating reciprocity-invariant
social pressure into theories of reciprocity greatly improves their predictive power, but an
additional interaction between external factors and reciprocity has a relatively small impact.

At the same time, the estimation results also show that the amount of “additional”
internal motivation—in the sense of “reciprocity-induced” altruism or similar heightened
internal motives under positive reciprocity—is estimated approximately correctly under any
of the models, including the naive model that does not allow for social pressure or other
extrinsic motives. Specifically, if one asks how much “additional” internal willingness to
share is induced by a kind treatment of the recipient, the naive model implies that the
average αNR exceeds the average αDG by 1.683. Under the models that allow for external
motivation the corresponding differences between the µα’s equal 1.885 (variable beta) and
1.766 (constant beta), and are hence quite similar. This robustness reflects the fact that
external motives are remarkably stable across both environments.

This conclusion is somewhat less true for the negative-reciprocity environment: The de-
crease in internal willingness to share after unkind treatment, relative to a neutral treatment,
is slightly underestimated when neglecting external factors (the difference in µα’s amounts
to −0.347) and is strongly overestimated when allowing only for a reciprocity-insensitive ex-
ternal motive (with a difference of 1.927), relative to the model with reciprocity-dependent
betas. In other words, failure to account for extrinsic motives and their context-dependence
is particularly detrimental when estimating the motives for and extent of negative-reciprocal
behavior.

2.6 Conclusion

This paper questions whether reciprocal behavior primarily reflects internal motivations to
share, such as altruism or fairness. Recent research highlights the importance of incorporat-
ing external factors, such as a concern for social image, into models of pro-social behavior.
However, this recent research has, so far, had little impact on how economists view and
model reciprocity.

To address this potential gap in the literature, we use a novel set of experimental condi-
tions to show that reciprocal behavior responds to “avoidance opportunities” in ways unac-
counted for by existing models of reciprocity. The experimental conditions compare sharing
behavior in social environments where positive (or negative) reciprocity is in play, while vary-
ing whether the potential giver has the option to exit and avoid the sharing decision. We
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find that, regardless of the nature of the reciprocity environment, introducing an avoidance
option causes generosity to drop significantly. The effect is comparable in size to the drop in
a no-reciprocity (dictator game) environment. We also find that the rate of spitefully sorting
in without sharing anything is decreasing in the inferred kindness of the recipient, i.e., out
of proportion to the general rate of sharing zero. Traditional models of internally motivated
reciprocity—whether outcome-, type-, or intentions-based—are not able to account for these
findings. That is, regardless of whether the choice context involves reciprocity or simple,
one-sided sharing, external motivations are required to explain behavior.

We also show how one might incorporate external determinants (e.g., social pressure) into
a model that is in the spirit of previous reciprocity models, applicable to our experimental
setting. By estimating this model, we demonstrate that even this simple extension of mod-
els of reciprocity is substantially better able to explain our results: Allowing for non-zero
external motivations strongly improves the predictive power of the model. We also find, how-
ever, that reciprocity primarily changes behavior by changing people’s internal motivation
to share, consistent with existing models.

As a next step in this research agenda, it is valuable to conduct further experimental
treatments along the lines of the ones we use here, to improve our understanding of reci-
procity. For example, further variations on standard reciprocity games, such as ultimatum
games, that introduce features similar to our sorting manipulation, could help identify pref-
erences in a clean way and avoid mis-attributing behavior to easily confounded motivations.
Weele et al. (2014) provide a valuable example of this kind of work, they reach different con-
clusions than we do here regarding the role of external motives in reciprocal behavior. Hence,
further research is highly valuable for understanding the degree to which reciprocity—like
one-sided acts of generosity—is partly motivated by external factors.

Similarly, field experiments are valuable for exploring whether reciprocity in real-world
economic settings, such as contracts and labor markets, may in fact reflect external motives.
For example, do above-market wages induce more effort due to internal motives, such as
increased altruism towards the employer, or might they also reflect social pressure to work
hard when paid well?

As another important and bigger step, it is worthwhile to pin down the type of preferences
underlying our general term “external motivation.” For example, to what extent are external
determinants of sharing social-image concerns, and to what extent do they reflect direct social
pressure? And, in the case of social image, is reciprocal giving welfare reducing, or is there
an image reward for reciprocity? Or do such motivations reflect self-image concerns, which
can act similarly to social image motivations (as in, e.g., Bénabou and Tirole (2011) or Rabin
(1995)), but might have different welfare implications? Moreover, if there is a confluence of
factors, what is the net effect? DellaVigna, List, and Malmendier (2012) find that sharing
decisions under social pressure are welfare-reducing, but it is possible that reciprocity of
either variety counteracts this effect. It also remains to be discovered what factors trigger
external motivation.

Finally, we suggest that even the interpretation of the internal determinant of reciprocal
giving might need to be re-thought. Rather than reflecting concern about the intentions or



CHAPTER 2. RETHINKING RECIPROCITY 58

type of the other person, the “internal” element could reflect a sense of obligation in the
sense of Cialdini (1993) and as proposed in the anthropology and sociology literature. This
distinction is particularly relevant for our economic understanding of the role of reciprocity
in markets. When a firm gives gifts with the intention to maximize profits, by inducing reci-
procity among customers, will consumers respond even if the firm’s intentions are clear? The
literature addressing this question remains scarce and would benefit from further theoretical
and empirical research.
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Figure 2.2: Parameterization of Reciprocity Model
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Chapter 3

You’ve Earned It

Combining Field and Lab
Experiments to Estimate the Impact
of Human Capital on Social
Preferences

3.1 Introduction

Social scientists have long sought to disentangle the relationship between formal education,
cultural modernization, and economic development. In the African context, sociologists
have argued that “Western” education is associated with the adoption of “modern” values
including “independence from family and other traditional authority, belief in science and
in man’s ability to control his fate, and orientation toward the future” (Armer and Youtz
1976, p. 605). Inkeles (1969) constructs an index of individual modernity which aggregates
independence from traditional sources of authority, openness to new experiences, belief in
science and modern medicine, ambition, punctuality, and civic participation; he finds that
educational attainment is the single most powerful predictor of a modern orientation in all
six countries he studies.1 More recently, Barro (1996) has shown that female education is the
strongest long-term predictor of democracy, while Mattes and Bratton (2007, p. 199) claim
that education builds support for democratic institutions by “diffusing values of freedom,
equality, and competition throughout the population.” Glaeser et al. (2004) argue that
human capital gains are critical drivers of institutional change. Whether schooling causes

1See also Inkeles and Smith (1974). More generally, Easterlin (1981) argues that the introduction of mass
primary education has preceded industrialization in most developed economies. Goldin and Katz (2008) trace
out how the expansion of public education contributed to the economic and social transformation of U.S.
society.
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such changes in cultural values is an open question; it is also possible that those with an
innately modern outlook choose to obtain more schooling, and the observed correlations
result from sample selection. More broadly, though researchers have identified a robust
correlation between modern cultural values and industrialization (Inglehart and Baker 2000),
the mechanisms through which such changes occur remain obscure.

In this paper, we provide evidence that academic achievement alters individual values,
specifically social preferences governing the appropriation of others’ income, as captured in an
economic experiment. Our novel research design combines a randomized evaluation specif-
ically, the introduction of a scholarship program for girls in a random sample of Kenyan
primary schools with a lab experiment designed to measure respect for earned property
rights. From a methodological perspective, ours is among the first studies to use lab experi-
mental methods to measure the impacts of a development intervention.2 We argue that this
setting provides cleaner identification of the link between education and social preferences
than has previously been possible.

In 2001, the Dutch NGO ICS Africa introduced a scholarship competition for sixth grade
girls (called the Girls Scholarship Program or GSP) in a random sample of primary schools
in Busia District, in western Kenya; the program led to improvements of 0.2 to 0.3 standard
deviations on standardized academic tests, relative to schools in the control group (Kremer,
Miguel, and Thornton 2009). Our experimental subject pool comprises girls from the treat-
ment and control schools in the scholarship program. The design allows us to identify the
causal impact of academic achievement on social preferences using an instrumental variables
approach, since assignment to a school in the scholarship program (treatment group) is unre-
lated to baseline characteristics such as cognitive ability and family background that might
themselves affect social preferences.3

We measure the impact of academic achievement on social preferences in an experimen-
tal lab setting which allows us to turn off strategic considerations such as the fear of social
sanctions. Economic experiments are a widely used tool for measuring cross-cultural differ-
ences in values, norms, and beliefs that are difficult to capture in survey data. In particular,
dictator, ultimatum, and trust games have been conducted on every inhabited continent,
with subject populations ranging from university students in the United States to hunter-
gatherers in Tanzania (Henrich et al. 2004; Roth, Prasnikar, and Okuno-Fujiwara 1991, cf.).4

Dictator games — in which one player (the “dictator”) is provisionally allocated an amount
of money, and decides how to divide it between self and another subject, other — mea-

2Barr2012 use public goods games to measure the impact of a school committee monitoring intervention
in Uganda; while Fearon, Humphreys, and Weinstein (2009) use similar experiments to measure the impact
of a post-conflict community development initiative in Liberia. Paluck and Green (2009) demonstrate that
randomized experiments can be used to demonstrate the efficacy of policies explicitly intended to change
cultural norms.

3Friedman et al. (2011) use a similar identification strategy to explore the impact of the GSP on political
attitudes, knowledge, and behavior.

4See Henrich, Heine, and Norenzayan (2010) for an overview of the ways in which subjects in western
university experimental labs are not representative of humanity in general.



CHAPTER 3. YOU’VE EARNED IT 62

sure the willingness to share in non-strategic settings, and have been used to measure the
strength of egalitarian (or other) ideals underlying perceptions of what constitutes a “fair”
distribution of income (Barr et al. 2009; Cappelen et al. 2007; Forsythe et al. 1994, cf.).

We employ a variant of the dictator game designed to measure preferences governing the
distribution of earned income — specifically, the willingness to appropriate other ’s earnings.
Hoffman et al. (1994) first used earned, rather than windfall, income in dictator games to
generate an informal “property right”; they find that enhancing dictators’ sense of entitle-
ment via the earnings manipulation decreases generosity.5 In contrast, our design increases
the extent to which the other has property rights over the budget: dictators in our experi-
ment decide how to divide money that other was paid for completing a real effort task. Thus,
our design intentionally separates the right to determine the final allocation — i.e. control
rights, which Grossman and Perry (1986) define as property rights — from the “natural” but
informal property rights proposed by Locke (1690), which result from generating something
through one’s own labor.6 Our specific design measures generosity toward those who have
increased social surplus through their own effort.7 The experiment was first proposed by
Jakiela (2009), who reports that more educated Kenyan adults are significantly more gener-
ous than the rest of the population when deciding how to divide income earned by others,
though not in other situations. The novel research design in the current paper, exploiting
the random assignment of schools to the GSP treatment and control groups, allows us to
determine whether this association is driven by the causal impacts of schooling on social
preferences and beliefs about hard work.

We find that subjects drawn from the GSP treatment group have higher levels of aca-
demic performance (measured in terms of the primary school exit exam), and that they
allocate significantly more to other in our modified dictator game. Point estimates sug-
gest that a one standard deviation increase in academic test scores is associated with a
10 percentage point increase in the share of the budget allocated to other. Using data on
subjects expectations about the amount that dictators were likely to allocate to them, we
show that our results are not driven by changes in beliefs: subjects drawn from the GSP
treatment group do not expect that dictators will allocate them more. Hence, our findings
can not be explained by changes in the beliefs of individuals holding identical (reciprocal)
social preferences. We also report suggestive evidence from pilot experiments that girls in
the GSP treatment group do not allocate more than control girls in a standard dictator
game (involving unearned income). This suggests that academic success impacts the re-
spect for earned property rights but not generalized altruism, a finding which is consistent

5Cherry (2001), Cherry, Frykblom, and Shogren (2002), and List and Cherry (2008) conduct similar earn-
ings treatments. FahrIrlenbusch00 Konow (2000), and Cappelen et al. (2007) also explore distributional
preferences governing earned income.

6Building on Locke (1690), Gintis (2007) models “preinstitutional” property rights as the equilibrium
result of the interaction between the endowment effect and possession. Following FahrIrlenbusch00 we
refer to the entitlement effect generated by our design as an “earned property right.”

7The design is quite similar to a trust game involving real effort rather than investment, except that
receivers can only generate payoffs for themselves by “trusting” their labor income to the dictator.
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with Jakiela (2009).
Our findings relate to recent evidence suggesting that the level of allocation to other

observed in dictator games is strongly associated with the extent of market integration
within a community (Henrich, Heine, and Norenzayan 2010; Henrich et al. 2004), though the
underlying causal mechanism is not well understood. At the individual level, Almå s et al.
(2010) report that the tendency to reward others for hard work emerges during adolescence
among Norwegian subjects: fifth graders participating in a dictator game preceded by a
period of team production tended to favor egalitarian allocations, while older subjects were
more inclined to base their allocation decisions on relative contributions to total output. Both
Henrich, Heine, and Norenzayan (2010) and Almå s et al. (2010) suggest that the fairness
norms invoked in dictator games are not innate, but emerge over time through cognitive
development and socialization. However, neither is able to identify a causal mechanism to
explain how and why disparate cultural norms of fairness emerge where and when they do.

The project is also related to recent studies exploiting natural experiments to show how
cultural values and norms evolve. Di Tella, Galiani, and Schargrodsky (2007) demonstrate
that the acquisition of formal land titles by squatters leads to the adoption of more market-
oriented beliefs. Employing a methodology similar to ours, Fisman, Kariv, and Markovits
(2009) combine a lab experiment with a natural experiment to show that random assignment
of Yale law students to first year instructors trained in economics, rather than in law or
humanities fields, leads to the adoption of distributional preferences which are both more
selfish and more concerned with efficiency. In highlighting the extent to which life experiences
shape individual preferences regarding property rights, our results are broadly consistent with
both studies.

3.2 Experimental Design

Primary Education in Kenya

Since 1985, Kenya has had an educational system involving 8 years of primary school (stan-
dards 1 through 8) and 4 years of secondary school (forms 1 through 4). Admission to
secondary school is contingent on the successful completion of a government exit exam, the
Kenya Certificate of Primary Education (KCPE), at the end of standard 8. The KCPE is
the equivalent of a primary school diploma, and the vast majority of students who complete
standard 8 take the KCPE exam, whether or not they intend to continue on to secondary
school.

Like many African countries, Kenya experienced large increases in educational attain-
ment in the post-independence period. Between 1970 and the present, the adult literacy
rate increased from 32 percent to 87 percent (UNDP 1993, 2013). Kenya instituted a policy
of free primary education in 2003, and the gross primary enrollment ratio is now above 100
percent.8 However, grade repetition is common, and more than a quarter of those who start

8 Prior to the introduction of free primary education, the gross primary enrollment rate was approxi-
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primary school drop out before the end of standard 8 (UNDP 2013). Women have tended
to lag behind men, particularly at higher levels of education: only 25 percent of Kenyan
women over 25 completed secondary school, as compared with 52 percent of men (UNDP
2013). Since Kenyan children typically enter primary school at age 6 or 7 and frequently
repeat grades, women are nearing marriageable age by the end of primary school; it is at
this point that gender disparities in education begin to emerge.

Prior to the introduction of free primary education, parents of children in primary school
had to pay school fees which averaged about 6.40 USD per year Kremer, Miguel, and Thorn-
ton 2009. The revenue raised from school fees was used to pay for a range of educational
inputs for example, classroom maintenance and school supplies which were not covered
by the central government. These fees discouraged those not planning to attend secondary
school from remaining in primary school and completing the KCPE exam.

The Girls’ Scholarship Program (GSP)

The Girls Scholarship Program (GSP) was an education initiative targeting adolescent girls
who were enrolled in primary schools near Busia, Kenya, in 2000. The GSP was implemented
by the Dutch NGO International Christian Support Africa (ICS) in 34 primary schools in
Busia District. The aim of the program was twofold: to improve girls academic performance
by incentivizing effort, and to encourage girls to remain in school by defraying the costs (for
those who won the scholarships). To that end, ICS organized a scholarship competition for
girls enrolled in standard 6 in participating schools.

The program took advantage of the fact that most children in Kenyan primary schools
take practice KCPE exams at the end of standards 4 through 7.9 Like the KCPE, the practice
exams are proctored by representatives of the District Education Offices (rather than the
teachers themselves), and it is consequently very difficult to cheat. The GSP offered girls
in program schools a performance incentive: in each year of the program, ICS awarded
scholarships to all girls who scored in the top 15 percent of females in standard 6 in Busia
District on the KCPE practice exam. For the two years after they won the competition,
scholarship recipients were given an annual cash grant of approximately 12.80 USD (1000
Kenyan shillings) and had their school fees paid, for a total award amount of approximately
38 USD per winner. Thus, the total amount of the award package was large relative to the
income of the typical Kenyan household, which averaged about 400 USD at the time of the
intervention. Winners were also recognized at a public awards ceremony. ICS administered
the competition in both 2001 and 2002, so two cohorts of girls received awards.

In order to assess the overall impact of the GSP, ICS conducted a randomized evaluation
of the program. 69 primary schools in Busia District were randomly assigned to either
the GSP treatment group or a control group which did not participate in the scholarship

mately 90 percent. See Lucas and Mbiti (2012) for an extended discussion of the abolition of school fees in
Kenya.

9 The practice exams are not required, and students must pay a fee of between 1 and 2 USD to participate
in each practice exam.
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competition.10 The program was announced in treatment schools in March of 2001, at which
point school headmasters were asked to pass information about the GSP competition on
to the parents of eligible girls.11 To make sure that parents of children in GSP treatment
schools were fully informed about the program, ICS also organized community meetings in
September and October of 2001. A first cohort of program participants took practice KCPE
exams in November of 2001, and scholarships were subsequently awarded to 110 girls. A
second cohort of girls participated in the program the following year.

Kremer, Miguel, and Thornton (2009) discuss the impacts of the GSP intervention. In the
year that they were eligible for the scholarship, girls in GSP treatment schools had practice
exam scores that were 0.27 standard deviations higher than those in control schools. Though
only girls scoring near the top of the distribution were eligible for scholarships, the GSP
program led to test score improvements at all performance levels, and among boys (who were
not eligible for scholarships). When program impacts are disaggregated by baseline test score
(for the sub-sample of girls for whom baseline test scores are available), the results suggest
that test scores increased by at least 0.19 standard deviations for the top three baseline test
score quartiles, even though only 5 percent of girls in the next-to-lowest quartile of baseline
test scores ended up winning a scholarship (Kremer, Miguel, and Thornton 2009). Kremer,
Miguel, and Thornton (2009) also report that the program led to a 0.10 standard deviation
increase in test scores among sixth grade boys in treatment schools, and to increases in
teacher attendance, which may partially explain the apparent spillover effects.

Data Sources

We combine our experimental data with information from three additional sources. The first
is administrative data on individual test scores in 2000 (prior to the intervention), 2001, and
2002. Because students have to pay a fee (approximately 1 to 2 USD) to take the KCPE
practice exams, not all enrolled students participate. In 2001, for example, approximately
78 percent of girls in standard 6 in the control schools chose to take the practice exam. Test
score data is available for the majority of students in GSP treatment and control schools.

Student surveys, which were administered in treatment and control schools in 2002,
constitute a second source of data on our subjects. Because of financial constraints, only a
limited amount of individual-level data was collected at the time of the intervention. Baseline
data on individual characteristics (e.g. parents names and education levels) was collected

10 A parallel randomized experiment was simultaneously conducted in neighboring Teso district (Kremer,
Miguel, and Thornton 2009), but since it is unclear whether the scholarship increased human capital in this
district, in part due to program implementation difficulties there, follow-up surveys were only conducted in
the Busia district. For that reason, we only have actual KCPE scores for Busia students, and we focus only
on that experiment in this paper.

11 Only those girls who were enrolled in standards 5 and 6 in treatment schools in January 2001 were
eligible for scholarships. This restriction was imposed to avoid creating incentives for girls to transfer from
control to treatment schools.
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during school visits in early 2002, but only those students who were present in class on the
day of the survey could be interviewed.

Finally, between 2005 and 2008, an extensive follow-up survey was administered to 1,862
women from both treatment and control schools all girls in the GSP cohorts who could
be located at the time of the follow-up survey. The effective tracking rate is 80 percent,
and attrition from the survey does not differ substantially between the GSP treatment and
control groups (Friedman et al. 2011). This follow-up survey provides information about
educational attainment after the GSP competition, including self-reported KCPE scores for
those who took the exam.12

Experimental Subjects

To estimate the impact of the GSP intervention on individual social preferences, it was
necessary to recruit experimental subjects who were enrolled in standards 5 and 6 in the
GSP treatment and control schools in 2001. This presented two challenges. First, eligible
young women, many of whom had moved out of their family homes to marry or continue
their schooling, had to be located and contacted. Second, they needed to be brought together
to conduct our lab-in-the field experimental sessions.

Analysis of data from the GSP follow-up survey indicates that the program did not
increase the probability of migrating out of Busia District (Friedman et al. 2011), so we felt
that it was reasonable to focus on recruiting those individuals still residing there. Members
of the research team met with local officials throughout the district to compile a list of such
potential participants. We conducted our experimental sessions during the August break
in the academic year so that girls who were in boarding school much of the time would be
able to participate (while they were home visiting their families). The list was organized
by sublocation, the second most disaggregated level of local government in Kenya. We then
identified clusters of sublocations which contained enough girls from the GSP treatment and
control groups to warrant organizing an experimental session. Once experimental sessions
were scheduled and target participants identified, the same local officials were tasked with
delivering invitation letters to each of the girls explaining the project and inviting them to
attend a specific experimental session.

We expected the GSP intervention to impact academic performance and other edu-
cational outcomes directly, and to influence preferences and values primarily through the
education channel. It is therefore important to focus on a population for whom comparable
education-related outcomes are available for the treatment and the control group. Because
more than half of the control group was still in school at the time of the GSP follow-up sur-
vey (and estimates of the programs impact on educational attainment were consequently

12 Administrative data on past KCPE scores is not publicly available from any centralized source. Because
many girls took the KCPE exam in different years and might have changed schools, it was not feasible to
collect hard copy records of KCPE scores for all the schools that GSP respondents might have attended.
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biased toward zero), we chose to focus on the KCPE score.13 As discussed above, KCPE
scores provide a measure of academic success for all those who complete primary school;
moreover, the GSP follow-up survey does not suggest that girls in treatment schools were
more likely to take the KCPE exam. Performance on the KCPE is a particularly salient
measure of academic success, since it determines whether or not a student will be admit- ted
to a government secondary school.14 Because KCPE scores are such an important determi-
nant of future academic success, it is not uncommon for Kenyan students to repeat standard
8 in order to retake the test. 14 of our 101 subjects report taking the KCPE exam twice. To
avoid conflating academic performance with the likelihood of success, we focus on the first
reported KCPE score. The majority of those in our sample (93 percent) took the KCPE
between 2003 (the first year that a girl who was in standard 6 in 2001 could be eligible) and
2005.15

The 101 young women in our sample (45 treatment vs. 56 control) were enrolled in 23
different schools in 2001, 10 treatment and 13 control. Thus, each session contained relatively
small numbers of girls from the same primary school, though, since all subjects were from
Busia District, they could easily be socially connected to girls who attended different primary
schools. Subjects ranged in age from 17 to 23. 71 percent of them were still in school at
the time of the experiment, while 12 of them were married. Subjects in the control group
had completed an average of 8.3 years of schooling, while those in the treatment group had
completed 8.6 years (though this difference is not significant).

Though they are not a random sample of girls in the GSP, our subjects are broadly
representative of GSP Survey respondents who took the KCPE exam. Table 3.1 compares
the two groups. Our subjects are similar to other GSP respondents who took the KCPE in
terms of educational attainment, KCPE score, cognitive ability, English and Swahili vocab-
ulary, household size, parents education, and work experience. Our subjects are somewhat
less likely to come from a GSP treatment school, though the difference is only marginally
significant (p-value 0.056). They are also slightly (approximately 3 months) younger, but
again this difference is only marginally significant (p-value 0.1). Thus, we expect that our
findings would generalize to the population of GSP respondents who took the KCPE exam.

Table 3.2 compares the GSP treatment and control groups within our sample in terms of
baseline (pre-GSP) characteristics. Those in the GSP treatment group are not significantly
different from the control group in terms of age or parents education. There is a small

13 In our sample, GSP treatment is associated with an 8.3 percentage point increase in the likelihood of
being in school, but the effect is not significant. This estimated impact is very similar to the 7.9 percentage
point effect reported in Friedman et al. (2011).

14 Ozier (2010) reports that scoring above the mean on the KCPE increases the probability of completing
secondary school by 20 percentage points. Test scores are arguably more relevant as an indicator of quality,
rather than quantity, of education: Barro (2001) and Hanushek and Kimko (2000) both find that test
scores on internationally comparable exams are more predictive of future income growth rates than years of
schooling.

15 Unfortunately, Kenyan secondary schools do not conduct regular standardized tests that could be used
to provide a more recent measure of academic achievement. Because those subjects attend secondary schools
which vary in quality, grade point averages and class ranks would not be comparable.
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Table 3.1: Summary Statistics: Subjects vs. Rest of GSP Sample

Lab Experimental Subjects? (S = 0, 1) S = 0 S = 1 Difference
N 1024 101
First KCPE score (among those who took exam) 258.276 259.604 -1.328

(1.392) (4.430) (4.643)
Change in test scores during GSP -0.011 -0.001 -0.011

(0.026) (0.076) (0.081)
Highest grade completed 8.602 8.426 0.176

(0.028) (0.127) (0.130)
Age 20.161 19.901 0.260∗

(0.045) (0.145) (0.152)
Ravens matrices score 20.727 21.538 -0.810

(0.169) (0.622) (0.644)
English vocabulary score 9.939 10.089 -0.151

(0.080) (0.245) (0.258)
Swahili vocabulary score 9.478 9.812 -0.334

(0.081) (0.254) (0.258)
Respondent held job in last 12 months 1.881 1.871 0.010

(0.010) (0.033) (0.035)
GSP Treatment Group 0.546 0.446 0.100∗

(0.016) (0.050) (0.052)
Father’s education 9.786 10.420 -0.634

(0.133) (0.395) (0.417)
Mother’s education 7.301 7.263 0.038

(0.132) (0.415) (0.435)
Household size 6.951 6.812 0.139

(0.088) (0.283) (0.297)
Household Assets (1000s of KSh) 27.727 30.095 -2.369

(0.545) (1.718) (1.802)
Note: standard deviations in parentheses in columns 1 and 2, and standard errors in
parentheses in column 3. ∗∗∗ indicates significance at the 99 percent level; ∗∗ indicates
significance at the 95 percent level; and ∗ indicates significance at the 90 percent level.
The number of observations contributing to each number may differ from the pool sizes
shown when particular variables are unavailable for some people.
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but insignificant different in baseline practice test scores (for those subjects who took the
practice KCPE in 2000, prior to the GSP intervention). Given the randomized design and the
absence of differences between the treatment and control groups at baseline, it is reasonable
to attribute differences in behavior within the experiment to the impact of the GSP program,
and the gains in academic performance it generated, on individual social preferences.

Table 3.2: Summary Statistics: GSP Treatment vs. Control

GSP Treatment Group? (T = 0, 1) Both T = 0 T = 1 Difference
N 101 56 45
Age 19.901 19.696 20.156 0.459

(0.145) (0.185) (0.227) (0.293)
Baseline father’s education 11.631 11.469 11.788 0.319

(0.404) (0.596) (0.555) (0.814)
Baseline mother’s education 9.574 9.733 9.419 -0.314

(0.487) (0.733) (0.655) (0.984)
Baseline practice KCPE score 0.077 -0.003 0.219 0.223

(0.098) (0.117) (0.175) (0.210)
Note: standard deviations in parentheses in columns 1, 2 and 3, and standard errors in
parentheses in column 4. ∗∗∗ indicates significance at the 99 percent level; ∗∗ indicates
significance at the 95 percent level; and ∗ indicates significance at the 90 percent level.
The number of observations contributing to each number may differ from the subject
pool sizes shown when particular variables are unavailable for some people. Data on
father’s education, mother’s education, and baseline (2000) KCPE practice test score
is available for (respectively) 65, 61, and 64 subjects.

Experiment Design and Procedures

Our experiment is a modified dictator game designed to to measure respect for the earned
property rights of others (Fahr and Irlenbusch 2000). As in all dictator games, one sub-
ject (the dictator) divides a budget between self and an anonymous other, another subject
attending the same experimental session (Camerer 2003; Forsythe et al. 1994; Kahneman,
Knetsch, and Thaler 1986). Our variant is a real effort dictator game in which each subject
divides money that was earned by other.16

Our study is motivated by previous evidence suggesting a link between educational at-
tainment and social preferences, particularly respect for earned property rights. Jakiela
(2009) conducts four different versions modified dictator game treatments in Kenyan vil-
lages. In her experiments, the dictator divides either her own or others earned or unearned

16 Our design is identical to that used in Jakiela (2009), which was motivated by Ruffle (1998) and Greig
(2010). Hoffman et al. (1994), Cherry (2001), Cherry, Frykblom, and Shogren (2002), and List and Cherry
(2008) conduct dictator games in which subjects divide their own earned income between self and other ;
they find that the amount allocated to other is lower when the dictators endowment is earned. Bardsley
(2007), List (2007), and Fisman, Jakiela, and Kariv (2013) conduct modified dictator games which allow for
both giving and taking.
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income between self and other. She finds that villagers with more than a primary school
education allocate more to other than less educated subjects in one of her four experimental
treatment, the one in which subjects divide income earned by other. Thus, more educated
subjects appear more inclined to respect the earned property rights others, but not more
altruistic or generous overall. That result motivates the present study.

We replicate the experimental treatment in which Jakiela (2009) finds an association
between education and allocation decisions: dictators divide money earned by other between
self and other.17 In our experiment, each subject was matched with an anonymous other
who was seated in another room, and whose identity was not revealed during or after the
experimental session. Subjects first learned about the structure of the experiment, and then
about the nature of the real effort task (which determined earnings). We selected an activity
which could be easily understood by all subjects, regardless of educational attainment, and
which would allow players to increase their output by exerting greater effort up to some
maximum feasible level: subjects earned money by clicking a handheld tally counter, and
were paid based on the number of times they clicked within ten minutes.18 Subjects were
given a two-minute practice period during which they tried out the real effort task before
they made their allocation decisions. After the practice period, subjects decided how they
wished to divide others earnings between self and other. We used the strategy method: for
each of the 20 possible earnings levels, subjects recorded the allocation that they wished to
implement by circling the amount (presented as images of Kenyan currency) that they wished
to allocate to self. We chose this pictorial approach to choice elicitation so that subjects
who were relatively uncomfortable with entering numbers into tables could record their own
allocation decisions. After individual decisions were recorded, subjects performed the real
effort task for ten minutes, and were informed how much money they had earned (based on
the piece rate and their level of production); they earned 30 Kenyan shillings (approximately
$0.375) for every 200 times they clicked the tally counter.19 These activities took place in
parallel in the two separate rooms. At the end of the experiment, one room was chosen
at random, and the decisions of dictators in that room were combined with the earnings
information about the matched subjects in the other room to determine final payoffs.20

17 We also piloted the 3 other variants of the dictator game proposed in Jakiela (2009). However, we did
not locate large enough numbers of potential participants to be able to carry out all 4 treatments. (Each
session lasted approximately 3 hours, and each subject participated in only one treatment.) We chose to
focus on the treatment described here because it is in that treatment that Jakiela (2009) finds an association
between education and allocation decisions. In any potential analysis of the pilot data from the other 3
treatments, we face a weak instrument problem in the first stage regression because of the limited sample
size.

18 We opted for a non-cognitive task so that output would reveal minimal information about education
or innate intelligence. The task was inspired by Ariely, Bracha, and Meier (2009), but adapted to a non-
computerized environment. Other non-cognitive tasks which have been used in experimental settings include
stuffing envelopes (Falk and Ichino 2006; Konow 2000) and cracking walnuts (Fahr and Irlenbusch 2000).

19 Interestingly, Jakiela (2009) finds no evidence that subjects exert less effort when they expect that
another may appropriate a portion of their earnings.

20 Thus, all subjects make allocation decisions which might determine final payoffs this was necessary
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Complete experimental instructions, which were presented orally during the sessions, are
included in Appendix D.

We conducted 4 experimental sessions in August of 2008, each of which was held at
a different primary school in Busia District. August is a school vacation in Kenya, and
empty primary school classrooms provide a sheltered location for conducting experiments.
Primary schools are also easy for subjects to locate because they are well-known within
the community. Because most schools in the area have one or two classrooms per grade
level, it is also feasible to split subjects into separate rooms. Experimental sessions took
approximately 3 hours. Final payouts averaged 1.80 USD (144 Kenyan shillings) plus a 0.25
USD (20 shilling) show-up fee.

3.3 Results

The main sample includes data from 101 subjects, each of whom made allocation decisions
over all twenty potential budget sets. On average, subjects allocated 67.1 percent of the
budget to self and 32.9 percent to other (Table 3.3). Thus, our subjects allocate more
to other than is typical in dictator games involving students (Camerer 2003), though not
more than has been previously observed in African populations (Henrich et al. 2010). The
distribution has modes at 0 and 50 percent. 5 percent of subjects allocated the entire budget
to self, while 13.7 percent split the money evenly and an additional 14.9 percent allocated
more than half the money to other. Subjects who had some secondary schooling allocated
their partners slightly more than those who did not (33.6 versus 31.4 percent of the budget,
p-value 0.0226, results not shown). More interestingly, there are clear differences between
the GSP treatment and control groups in terms of behavior within the experiment. The two
groups are equally likely to allocate the entire budget to self, but subjects drawn from the
GSP treatment group are substantially more likely to divide the budget evenly (19.2 percent
of subjects versus 9.3 percent, p-value < 0.001) or to allocate more than half the budget to
other (16.8 percent versus 13.3 percent, p-value 0.031).

Our main analysis estimates the causal impact of academic performance on social prefer-
ences, as measured by allocation to other within the dictator game, using random assignment
to the GSP treatment group as an instrument for the KCPE score (Table 3.4). The key out-
come variable is the share of the total budget that the dictator allocates to other. We first
report linear IV specifications (Panel A, Columns 1–3), then reduced form OLS specifica-
tions (Panel B, Columns 1–3), and the IV first stage (Panel C, Columns 1–3). The IV
estimates indicate that a one standard deviation increase in a student’s KCPE score causes

because of our small sample size. In contrast to Andreoni and Miller (2002) and Fisman, Kariv, and Markovits
(2007), subjects in our experiment do not receive two sets of tokens (one based on their own decision and one
based on the decision of another subject). Instead, each subject within a matched pair makes an allocation
decision, and one of the two decisions is randomly chosen to determine payouts, as in Cappelen et al. (2007).
The amount of money being allocated is determined by the effort level of the subject whose decision is not
chosen to determine payouts.



CHAPTER 3. YOU’VE EARNED IT 72

a large and statistically significant increase in partner share. Without any regression con-
trols, the coefficient on instrumented KCPE score is 10.6, and is significant at the 90 percent
confidence level. After adding controls for individual age, ethnicity, and session-room fixed
effects, the coefficient remains almost unchanged at to 10.3 and the confidence level increases
to 95 percent (Table 3.4, Panel A, Columns 1–3).21 Compared to an average partner share
of 32.9 percent of the budget, this is a large effect. This corresponds to the approximately
6 percentage point average GSP treatment effect shown in the reduced form specifications
(Panel B, Columns 1–3).

21Age controls include both age in 2008 (normalized) and an indicator for being in the first GSP cohort.
Studies by Fehr, Bernhard, and Rockenbach (2008), AlmasEtAl10 Bekkers (2007), and Fowler (2006)
suggest that age is an important predictor of altruistic behaviors. Ethnicity controls are indicators for being
a member of a minority ethnic group (Teso or Luo) and for belonging to a minority subgroup of the locally
dominant Luhya ethnic group.
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Table 3.3: Reduced Form GSP Impacts

GSP Treatment Group? (T = 0, 1) Both T = 0 T = 1 Difference
Partner share 32.865 30.029 36.394 6.365∗∗∗

(0.462) (0.606) (0.695) (0.922)
Gave nothing 0.050 0.050 0.050 0.000

(0.005) (0.007) (0.007) (0.010)
Gave exactly half of budget 0.137 0.093 0.192 0.099∗∗∗

(0.008) (0.009) (0.013) (0.016)
Gave more than half of budget 0.149 0.133 0.168 0.035∗∗

(0.008) (0.010) (0.012) (0.016)
Note: standard deviations in parentheses in columns 1, 2 and 3, and standard errors in
parentheses in column 4. ∗∗∗ indicates significance at the 99 percent level; ∗∗ indicates
significance at the 95 percent level; and ∗ indicates significance at the 90 percent level.
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Panel C shows that the F-statistic in the first stage is between 5.3 and 6.3 depending on
the controls, and that random assignment to the GSP program increases subsequent KCPE
scores by an average of at least 0.6 standard deviations within our sample.22 Though our
first stage F-statistics are below the rule of thumb proposed in Staiger and Stock (1997),
the coefficient of interest is median-unbiased in the just-identified case (Angrist and Pischke
2009); nonetheless, hypothesis tests may be incorrectly sized (Dufour 1997; Stock and Yogo
2002). Anderson and Rubin (1949) provides a statistic that produces confidence intervals of
the correct size in the presence of weak instruments. These confidence regions are asymmet-
ric and potentially disjoint or unbounded, but the AR statistic allows us to verify that our
results are not dependent on inappropriately small Wald standard errors. With no controls
or with age and ethnicity controls, the coefficient on the endogenous regressor KCPE score
is marginally significant under the AR χ2 test with p-values of 0.064 and 0.063, respec-
tively, and with additional room fixed effects, it is highly significant with a p-value of 0.003.
The 95 percent AR confidence intervals are, respectively, (-0.90,48.45), (-0.71,31.40), and
(3.56,42.83). Although these barely include zero in the first two cases, overall the AR test
merely shows that we can’t reject even larger effects, as the asymmetric confidence intervals
are skewed upwards compared to the standard confidence intervals. This strongly suggests
that our result is not a spurious consequence of a weak instrument.

Figure 3.1 shows our main result graphically via non-parametric, locally-weighted Fan
regressions: the partner share function for participants in the GSP treatment group lies
almost entirely above the partner share function for those in the control group.23

We further explore the impact of academic achievement on social preferences by estimated
IV probit specifications where the outcome variable is an indicator for splitting the budget
exactly evenly (Table 3.4, Panel A, columns 4-6). In all specifications, instrumented test
scores are positively and statistically significantly associated with a tendency to divide the
budget evenly. Thus, the impact of academic achievement is not simply greater generosity,
but a clear tenancy to shift toward an exactly equal distribution of the budget. This pattern
is consistent with the desire, documented in Charness and Rabin (2002), to avoid receiving
a lower payoff than another subject.

3.4 Discussion

At this point, we have established the relationship between the GSP intervention and behav-
ior in our experiment, and explored a one potential causal mechanism linking the scholarship
program to respect for earned property rights: academic achievement as mea- sured by KCPE
exam scores. We now discuss the channels through which human capital might impact be-

22This GSP treatment effect on test scores is larger than the roughly 0.2 to 0.3 standard deviations effect
reported in Friedman et al. (2011) for the full GSP Follow-up Survey sample. Sampling variation is a likely
explanation for the discrepancy, given our limited subsample of 101 lab subjects.

23Following Deaton (1997), we choose a reasonable bandwith by trial and error, since the figure is for
illustrative purposes only.
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havior in our experiment in more detail, and consider several alternative explanations of our
empirical findings.

One possibility is that, as we have argued, human capital directly alters social preferences
by increasing respect for earned property rights. In an educational environment where effort
is rewarded and the benefits from effort are privately held, one might learn to embrace the
values that lead to success in that environment. A related possibility is that success in
school is a signal for success later in life, and after observing this signal, students choose self-
serving moral codes: those who are capable of high productivity adopt norms that reward
high productivity. Either pathway might explain a causal impact of academic achievement
on individual beliefs about what constitutes a fair allocation, particularly in settings where
individual effort determines income.

An alternative explanation is that winning the scholarship contest impacted individual
preferences via a channel other than academic achievement, for example, through a wealth
effect. To explore this possibility, we estimated our main regression specifications omit-
ting the 15 subjects who won the scholarship contest (results not shown). Though sample
sizes, and consequently significance levels, are reduced somewhat, estimated coefficients are
essentially unchanged.

Another possibility is that people choose allocations based on their beliefs about the types
of individuals they are likely to be matched with in the experiment: those who believe that
other is likely to be kind or altruistic may put more weight on the payoff to other, along the
lines proposed in Levine (1998). Thus, individuals with different beliefs about the average
level of altruism and respect for property rights in the population (or the experimental subject
pool) might behave differently in our experiment even if their underlying preferences were
the same. If GSP-induced improvements in test scores caused girls to attend higher quality
secondary schools with smarter, kinder peers, academic achievement may be associated with
increases in the amount allocated to other in our experiment because beliefs are different,
even if social preferences (conditional on beliefs) are the same.

To explore the hypothesis that beliefs, rather than preferences, change with academic
experience, we asked participants to report how much they thought other would allocated
to them at four of the twenty possible budget sizes.24 Table 3.5 reports OLS regressions of
the average amount a subject believed her partner would allocate her on the GSP treatment
indicator (Panel A) and the KCPE score (Panel B), both with and without controls. Neither
treatment nor academic achievement is significantly associated with beliefs in any specifica-
tion, and all estimated coefficients are quite small in magnitude. The point estimates suggest
a negative relationship between KCPE scores and expectations, instead of the positive rela-
tionship required if our results were explained by academic achievers reciprocating a higher

24Beliefs were elicited through survey questions and not in an incentive-compatible manner. However,
the average belief reported in the survey is not significantly associated with the average amount a subject
allocated to her partner. Moreover, beliefs are substantially higher, on average, than actual allocations,
despite potential self- and social- image motivations to underestimate others’ generosity. Thus we believe
the beliefs data are reliable.
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perceived level of altruism among their peers. We are consequently able to rule out the
possibility that academic achievement mainly impacts beliefs rather than social preferences.

Another alternative explanation for our main results is that the GSP treatment had
a positive impact on generalized altruism. Prior to conducting our main experiments, we
conducted pilots of standard dictator games (in which dictators divided their own unearned
income) with a small sample of 40 subjects, 19 from GSP treatment schools and 21 from
control schools. In these small-scale pilots, girls in the GSP control group allocated other
19.0 percent of the budget, on average, while girls in the treatment group allocated other an
average of 16.6 percent of the budget (p-value 0.0229). Thus, the evidence suggests that, if
anything, the GSP treatment is associated with lower levels of generalized altruism.

Finally, Table 3.6 shows that un-instrumented academic achievement on the KCPE exam
is associated with an increase in the amount allocated to other in our main experimental
treatment. However, the coefficient on KCPE score is substantially smaller than in the IV
regressions reported earlier.25 It is not surprising that the coefficients are different, since
academic outcomes depend on factors such as parental influence, socioeconomic status, and
innate individual personality traits which may also shape norms and preferences, as discussed
in Malmendier and Nagel (2011).

The fact that the OLS coefficient is smaller suggests that some factors which explain
better academic performance are associated with lower levels of respect for earned property
rights, or possibly that the IV approach is helping to address attenuation bias caused by
noise in the KCPE achievement test score. A further possibility that we cannot rule out
is that the GSP experiment affects social preferences through educational channels other
than the test score, with schooling attainment being the leading potential channel, and
that the IV estimates are in part capturing effects through these other channels. While
this possibility somewhat alters the interpretation of the KCPE coefficient estimates, the
hypothesized schooling attainment channel is still consistent with the overall thrust of our
argument that boosting human capital affects social preferences. Those readers who believe
that schooling attainment — or some other outcome — is a major channel through which the
scholarship program affects social preferences thus might prefer to focus on the reduced form
results in Panel B of Table 3.4 rather than the IV results in Panel A. More generally, the
GSP intervention may have changed the likelihood that a girl marries young, or expected
lifetime wealth, or the level of social capital in treatment communities. Nonetheless, our
reduced form results provide an estimate of the program on behavior in our experiment, and
respect for earned property rights, regardless of the channel mediating these impacts.

3.5 Conclusion

We provide evidence that increases in human capital, as captured in academic achievement
tests, alter individual values, generating greater respect for earned property rights. This

25A Hausman test rejects the equality of the IV and OLS coefficients with 90 percent confidence (p-value
0.065) when the full set of controls is included in the regressions, as in column 3.
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Table 3.5: OLS Regressions of Expected Partner Share

Dep. Var.: Expected Partner Share
(1) (2) (3)

Panel A: Impacts of GSP Treatment
GSP Treatment -0.326 0.508 0.106

(2.449) (3.123) (2.932)
Constant 47.159∗∗∗ 45.334∗∗∗ 46.496∗∗∗

(1.739) (2.092) (4.085)
Observations 98 98 98
R2 0.0002 0.033 0.090

Panel B: Association with KCPE Score
KCPE Score -0.744 -1.283 -1.705

(1.659) (1.726) (1.780)
Constant 47.024∗∗∗ 45.235∗∗∗ 46.087∗∗∗

(1.239) (2.011) (3.802)
Observations 98 98 98
R2 0.003 0.041 0.103
Age Controls No Yes Yes
Ethnicity Controls No Yes Yes
Rooms FEs No No Yes

All specifications estimated using OLS and robust standard
errors clustered by school × GSP cohort, the unit of ran-
domization in the GSP. ∗∗∗ indicates significance at the 99
percent level; ∗∗ indicates significance at the 95 percent
level; and ∗ indicates significance at the 90 percent level.

Table 3.6: OLS Regressions of Partner Share on KCPE Scores

Dep. Var.: Partner Share
(1) (2) (3)

KCPE Score 3.100∗∗ 4.283∗∗∗ 3.380∗∗∗

(1.416) (1.532) (1.248)
Budget 0.028 0.028 0.028

(0.027) (0.027) (0.027)
Constant 31.973∗∗∗ 31.737∗∗∗ 42.790∗∗∗

(1.599) (3.773) (3.744)
Observations 2020 2020 2020
R2 0.023 0.063 0.175
Age Controls No Yes Yes
Ethnicity Controls No Yes Yes
Rooms FEs No No Yes

All specifications estimated using OLS and robust standard
errors clustered by school × GSP cohort, the unit of ran-
domization in the GSP. Coefficients significantly nonzero at
.99 (***), .95 (**) and .90 (*) confidence levels.
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finding demonstrates that formal education can have cultural impacts beyond the direct
production of human capital, and may have social returns beyond whatever wage gains the
human capital generates.

Though there is an extensive empirical literature exploring the labor market returns to
education in less developed countries (Duflo 2001, cf.), relatively few empirical studies have
directly tested the claims of modernization theory — that formal education leads to changes
in individual values — with convincing research designs. Such cultural change could benefit
society in several ways. First, as individuals become more respectful of property rights and
more permissive of earned wealth accumulation, the private returns to entrepreneurship may
increase. This may be particularly important in rural villages in Africa, where strong egal-
itarian traditions often lead to the social sanctioning of households that accumulate wealth
(Barr and Stein 2008; Platteau 2000). More speculatively, the expansion of educational op-
portunities may generate positive spillovers if changes in values eventually facilitate the
emergence of market-oriented institutions (Bernard, De Janvry, and Sadoulet 2010; Glaeser
et al. 2004). At the same time, education may have impacts on individual values and beliefs
other than those documented here; for example, academic success may change later individ-
ual aspirations, and these in turn may influence long-run outcomes (Ray2006). Our work
complements recent cross-cultural comparisons documenting the correlation between market
integration and generosity within dictator games (Henrich, Heine, and Norenzayan 2010;
Henrich et al. 2001), and contributes to the emerging literature documenting the causal
mechanisms underlying changes in individual values (Di Tella, Galiani, and Schargrodsky
2007; Fisman, Kariv, and Markovits 2009).

Our work is one of one of several recent studies which demonstrate that lab experiments
can be combined with randomized controlled trials to measure the direct impact of programs
on individual preferences and, more broadly, on social norms and cultural values. In response
to recent calls for a greater focus on understanding why and how (rather than just whether)
anti-poverty programs “work”, we demonstrate that progress in understanding the underly-
ing mechanisms, which is so often the focus of lab experiments, can fit naturally together
with the clean econometric identification generated by randomized trials.



CHAPTER 3. YOU’VE EARNED IT 80

Figure 3.1: Fan regressions of Partner Share on Budget
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Appendix A

Chapter 1 Extensions

The modeling framework developed in section 1.3 can be used to analyze many situations
beyond the primary results on the affect of social pressure discussed section 1.4. I demon-
strate the flexibility and power of the model in two such settings in this appendix. This
of course merely scratches the surface of the possibility set; future work will also explore
social pressure when individuals interact with multiple audiences, dynamic models of norms
under various mechanisms of norm transmission/formation/change, the influence of pseudo-
rational reasoning on social pressure and norm transmission, the endogenous determination
of the relative strength of respect- and approval-seeking motivations, alternative versions
of social-image motivations that are likely to arise in specialized environments, and social
welfare issues.

A.1 Endogenous norms

Consider the behavior of respect seekers and approval seekers when ρ is no longer assigned
exogenously. Let’s see how social-image motivations might influence the equilibrium outcome
when individuals have to choose both their moral beliefs and their actions. This enables us to
think about the influence of social-image motivations in two new classes of situations: first,
if people can change their beliefs over time, but not immediately before each new decision,
the long-run equilibrium should be described by a model in which people choose both their
beliefs and then their actions. This might describe malleable norms such as fashions and
cultural customs. Second, if people are put in a new situation and choose a new norm,
the resulting stated beliefs and actions can be described by this model. For example, if a
new company is deciding between flexible or inflexible hours, or a society has to decide new
rules of etiquette for a new technology such as Google Glass, anticipated social pressure and
inferences can impact which side people will choose from the beginning.

The previously considered single decision setting is not quite rich enough to examine this
problem satisfyingly. Clearly, people would prefer to choose the ideal that allows them to
make selfish choices guilt free. I will introduce an element of uncertainty to make the model
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substantive.
As an intuitive motivation, imagine that people are born with a certain level of integrity

or activist tendencies. In their youth, they choose a personal norm: whether to be egalitarian
or utilitarian, for example. As an adult, they face choices that force them to trade off personal
gain, their chosen personal norms, and social image, in different ways in different situations.

Formally, suppose that with equal probability, an individual will face either the choice
between x1 and x2, or the choice between y1 and y2, where WLOG, I assume that v(x2) >
v(x1) and v(y1) > v(y2) and v(x2)−v(x1) > v(y1)−v(y2). That is, action 1 is more profitable
in the y choice set while action 2 is more profitable in the x choice set, but in expected utility,
action 2 is more profitable. Two possible norms, denoted ρ1 and ρ2, respectively indicate
that x1 and y1 should be chosen, and that x2 and y2 should be chosen. Each person is
born with their type t but chooses which norm that level of integrity will apply to, prior to
realizing which choice set they will be faced with. The distribution of t is again assumed
to have full support on R+ to simplify the analysis; ρ may of course endogenously end up
correlated with t. Figure A.1 diagrams the game.

Figure A.1: Endogenous norm game

Concretely, imagine that x2 corresponds to an egalitarian policy. x1 is efficient but
disadvantageous to the decisionmaker. Conversely, y1 is efficient and advantageous, while y2

is egalitarian and disadvantageous. This particular example corresponds to a veil of ignorance
scenario in which someone has to commit to either egalitarian or utilitarian principles before
knowing whether he will be poor or rich.

Once individuals have chosen their ideals, analysis reduces to the section 1.4 case. But,
the fact that individuals must optimally choose their ideals when foreseeing that outcome
complicates matters substantially.

First I define some additional notation. Let ∆H be the smallest difference in image
utilities possible between choosing one or the other option within a given choice set. That

is, ∆H = mincH
(∫ c

0 tφ(t)dt

Φ(c)

)
−H

(∫∞
c tφ(t)dt

1−Φ(c)

)
. Likewise, ∆H is the largest possible difference

in image utilities: ∆H = maxcH
(∫ c

0 tφ(t)dt

Φ(c)

)
− H

(∫∞
c tφ(t)dt

1−Φ(c)

)
. Notice that both quantities

are finite, since H is bounded, and may not correspond to the largest or smallest difference
in inferred types. Also note that since ∆H = H(t) when c = 0, ∆H < H(t) < ∆H.
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Proposition 8 describes the equilibria of respect seekers and approval seekers, which turn
out to appear quite similar:

Proposition 8. In the endogenous norm game, the following hold:

1. For respect seekers, equilibria take one of four forms: a pooling equilibrium in which
everyone chooses x2 and y2 and ρ2 always, a pooling equilibrium in which everyone
chooses ρ1, x1 and y1, an equilibrium in which sufficiently high types choose ρ1, x1 and
y1 while lower types choose x2 over x1, and an equilibrium in which sufficiently high
types choose ρ2, x2 and y2 always, while lower types choose y1 over y2.

2. For approval seekers, there exists an equilibrium of one of these same four types de-
scribed in part 1.

Proposition 9 goes on to describe which equilibria are possible for different levels of social
pressure for respect and approval seekers. For both, at very low levels of social pressure,
the only sustainable equilibrium has everyone choosing ρ2, but some low types still defect
to y1 within that choice set. At high levels of social pressure, everyone can be motivated
to comply with ρ2 perfectly. And at even higher levels of social pressure, everyone may
choose and comply with ρ1 despite the fact this is a strictly worse outcome for everyone
than everyone choosing and complying with ρ2. At mid-level social pressure, there is also
the potential for partial pooling on ρ1, in which everyone chooses that norm but low types
defect to x2.

Proposition 9. In the endogenous norm game, the following hold:

1. For respect seekers, at sufficiently small s < v(y1)−v(y2)
∆H

, there is an equilibrium in
which all types choose ρ2 and some individuals defect to y1. For sufficiently large
s > v(y1)−v(y2)

H(t)
, there is an equilibrium in which all types choose and comply perfectly

with ρ2. One of these equilibria always exists. For higher x > v(x2)−v(x1)

H(t)
, there is

additionally an equilibrium in which all types choose and comply perfectly with ρ1. For

mid-range s ∈
[
v(x2)−v(x1)+v(y2)−v(y1)

H(t)+∆H
, v(x2)−v(x1)

∆H

]
, there is an equilibrium in which all

types choose ρ1 but some individuals defect to x2.

2. For approval seekers, at sufficiently small s, there is a unique equilibrium in which
everyone chooses ρ2 and complies with it, perhaps imperfectly with low t individuals
defecting to y1. For higher s, there is an additional possible equilibrium in which
everyone chooses ρ1 and complies with it, perhaps imperfectly with low t individuals
defecting to x2.

This result is fairly intuitive: since ρ2 is more materially advantageous, on average, in
absence of social-image motivations people would prefer to choose that ideal. In that case,
with low social pressure, types without much moral guilt will deviate when profitable. But,
when social pressure is higher, perfect compliance is attainable. On the other hand, the
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costly norm is also sustainable in a partial pooling or pooling equilibrium if social pressure
is high enough. Proposition 9 suggests that these costly equilibria can be broken by either
switching to a different available equilibrium (pooling on ρ2 is always available as an option
when pooling on ρ1 is sustainable), or by reducing social pressure, whether individuals are
respect seekers or approval seekers.

Taken at face value, Propositions 8 and 9 show the models of respect seekers and approval
seekers are both consistent with the formation of new customs. For example, suppose every
one in a new company prefers to dress casually most of the time. That is, most days choosing
casual dress corresponds to choosing x2. But sometimes it might be more convenient to dress
formally in order to go straight to a formal event after work, or they might just be in the
mood to dress nicely; in these cases choosing casual dress corresponds to choosing y2. Absent
social pressure, everyone would prefer a policy of casual dress. But if someone anticipates
that everyone else will advocate a formal policy, and they fear that their advocacy of casual
dress will be interpreted as insincere and selfish (by respect seekers) or simply frowned upon
(by approval seekers), they might choose to support a formal policy from the beginning.

The differences between respect seekers and approval seekers in this setting are reduced
to the kinds of differences we see in homogeneous norm decisions, as discussed in section
1.3. This is simply because all possible equilibria when ρ is endogenous involve pooling on
a single belief system. It’s in fact intuitive that approval seekers would be prone to pooling
on a single moral code, because they don’t want to thwart each other’s beliefs. It’s more
surprising, however, that respect seekers do not have the option of contradicting the majority
opinion and insisting that that be interpreted as true belief in an alternative ideal.

This example reveals that even in scenarios that appear to be morally uncontentious
(at least, within a particular society), the models of respect seekers and approval seekers
can help us understand the dynamics of social image. The respect- or approval-seeking
motivation may be what is enforcing that unanimity, and while the outcome is qualitatively
the same for respect seekers and approval seekers, the meaning of social image is different.
Take, for example, violent conflict. If individuals are pressured into participating in such
a dispute, and they participate in order to signal their commitment to the cause despite
not believing in those destructive and costly tactics, then this situation clearly constitutes
a Pareto inefficient equilibrium. But as the model suggests, whether or not people care
about respect or approval, there must be another feasible equilibrium in which everyone
refuses to use violent tactics. But it may be difficult to trigger a unilateral shift in beliefs
about good forms of political participation. Another option, however, is to reduce social
pressure to the point where the destructive equilibrium isn’t sustainable. Making choices
more anonymous might accomplish this, or respect seekers may be willing to signal their
integrity in another way if provided an alternative, such as committing to participate in
personally costly but welfare-increasing activities instead. Approval seekers, on the other
hand, have to be convinced that they won’t be harshly judged for deviating. Publicizing and
praising other approaches, or making it easier for dissenters to anonymously advertise their
presence with immunity, may serve this purpose.
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A.2 Group Membership and Marketing

The analysis of sections 1.4 and 1.4 can be used to answer more prescriptive questions than
the positive analysis of the impact of social pressure focused on above. This subsection
addresses the choice of v1.

Imagine that a political action group wants to choose a membership fee that will attract
a certain number of people who are most in agreement with the group’s mission. This group
is dedicated to a minority interest in the overall population, such as the Libertarian party,
or the NAACP. In some of these contexts, social pressure is obviously very low, but in other
cases it could be significant: approval seekers wouldn’t judge a rent control reform activist
too harshly, but they would probably shun someone who joined the KKK. Likewise, respect
seekers wouldn’t care that someone’s donations to the Human Society of America signals his
true dedication to pet care, but they might admire someone who pays dues to the ACLU
each month (whether or not they share the views of that organization.)

In an approval-seeking society, if social pressure is very high, the membership dues will
need to be very low in order to draw in enough members. If social pressure is low, anyone
with a passing interest in the group will happily join, so to keep numbers at a desirable
level and restrict membership to the truest believers (to maintain group cohesion, say, or
ration any provided benefits), the dues must be high. On the other hand, in a respect
seeking society when social pressure is high, potential members will be anxious to signal
their integrity by adhering to their ideal and will only be dissuaded from joining if the cost is
high. If social pressure is low, on the other hand, interested members are happy to avoid the
cost by defecting to the majority ideal, so the cost must be low to attract the same numbers.

This intuition is formalized in the following Proposition. All assumptions from section
1.4 apply.

Proposition 10. If a group needs to set membership dues d to attract a fraction q ≤ p of
the population, where p is the fraction of the population that is sympathetic to the group,
then:

1. for approval seekers, d is strictly decreasing in s, and

2. for respect seekers, d is increasing in s over the range of s but possibly decreasing for
small increases in s.

This provides a clear test of whether people act like approval seekers or respect seekers in
a particular context: If, after increasing social pressure (say by making member roles public,
or after interest and publicity on a particular issue rises for any reason), membership in a
political group increases, approval can’t be the dominant type of social-image motivation that
is in operation. This example also emphasizes the importance of understanding how social
image and partisan beliefs operate: depending on what aspect of reputation individuals are
concerned with, a political action group trying to recruit volunteers or drum up enthusiasm
should use very different tactics, appealing to different kinds of social image.
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An isomorphic interpretation of this example could also apply to marketing practices:
Suppose a company sells a product that is associated with some group’s identity. This could
be goth clothing, club or hobby-related paraphernalia, or any version of a product that is sold
at a premium when labeled or associated with a particular identity. Then respect seekers,
who wish to signal integrity towards their personal identities (which, in this context, create
personal norms directing their own behavior), will be willing to pay a high premium when
social pressure is high. On other issues, people might act more as approval seekers, and avoid
any explicit labeling of their minority interests. Products associated with those identities
will command lower prices.

This analysis rests on an assumption that the company has a fixed stock they wish to
sell at the highest possible price. In general, of course, companies have a degree of control
over quantity in addition to price, but the profit maximizing price, as a function of s, isn’t
pinned down without additional simplifying assumptions. The key conceptual point, how-
ever, remains: demand for a good associated with a minority identity/group/viewpoint will
decrease as social pressure rises if consumers are approval seekers, and will rise if consumers
are respect seekers.

This analysis also raises a welfare question: does the creation of a signaling opportunity
make people better or worse off? Are people with lawn signs excited to be participating
in an election, or are they reluctantly helping out when asked? Do inactive or passive club
members continue to pay dues because they want to support its continued existence, or
would they prefer the club didn’t exist so they wouldn’t feel pressured to join? The sign
of H is not committed to be positive or negative in either model, so anything is possible.
This is an important question but not strongly relevant to the comparison of the two models
of social image, and not one I wish to commit to because the framework is designed to be
generally applicable, so I defer further discussion to future work.
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Appendix B

Chapter 1 Proofs

Throughout these proofs, for notational convenience, define mi = m(xi) (or mi,as,mi,rs),
Hi = H(mi) (or Hi,rs, Hi,as) and vi = v(xi).

Proposition 1 part 1. If X = {x1, x2}, v(x2) > v(x1), and ρ is independent from t,
the following holds:

1. For approval seekers, there is exactly one equilibrium outcome, in which sufficiently
high-t types will adhere to their personal ideals and low types will choose whichever
option yields a better combination of material and image utility. Choosing x1, the
more costly option, will lead to a higher social image iff p1 > .5.

Proof: Type t with ρ1 will choose x1 iff v1 + sH1 > v2 − tG+ sH2 ⇔

t >
v2 − v1 + s(H2 −H1)

G
≡ t̃1.

Likewise, type t with ρ2 will choose x2 iff

t >
v1 − v2 + s(H1 −H2)

G
≡ t̃2 = −t̃1.

Since one of these cutoff values is positive and one is negative, low t types with one ideal
will defect to the other action, and all types with the other ideal will adhere to their ideal.
For approval seekers, H1 = Has(p1) and H2 = Has(1− p1) are exogenous, so all components
t̃1 and t̃2 are exogenously fixed, so existence and uniqueness is trivial. The last statement is
immediate from assumption 1.

Proposition 1 part 2. If X = {x1, x2}, v(x2) > v(x1), and ρ is independent from t,
the following holds:

2. For respect seekers,
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a) There exists at least one pure strategy equilibrium, and all equilibria must take a
form in which sufficiently high-t types will adhere to their personal ideals and low
types will choose x2. In these equilibria, choosing the costly action x1 leads to a
higher social image.

b) This equilibrium is unique if 1) G is sufficiently large, 2) s is sufficiently small,
3) p1 is sufficiently small, or 4) maxφ(t) is sufficiently small.

Proof: As in the proof of Proposition 1 part 1, the cutoff values t̃1 and t̃2 are opposite sign,
so there are two possibilities: either all first types choose x1 while some low t second types
also choose x1, or vice versa. Now, however, H1,rs and H2,rs are endogenously determined.

Suppose that the former possibility is the case: all types with ρ1 adhere to x1 and low
t types with ρ2 defect. Then it must be that t̃1 < 0 (ignoring knife-edge cases). But then,
s(H1 − H2) > v2 − v1, which requires H1,rs > H2,rs. But this cannot be the case because
low t types with ρ2 are also choosing x1, which makes the conditional expectation of t on
choosing x1 lower than on choosing x2.

So we must have t̃1 > 0, t̃2 < 0. We must now only show that such an equilibrium exists.
Given the inference function and this cutoff value, we can calculate the image associated

with each choice:

m2,rs(t̃1) =
(1− p1)t+ p1

∫ t̃1
0
tφ(t)dt

1− p1 + p1Φ(t̃1)

and

m1,rs(t̃1) =

∫∞
t̃1
tφ(t)dt

1− Φ(t̃1)
.

These two equations, along with the one defining t̃1 above, define the equilibria of the model.
This system of equations must be shown to have a solution with t̃1 > 0.

Define

t̂(t) =
s(Hrs(m2,rs(t))−Hrs(m1,rs(t))) + v2 − v1

G
.

This is a continuous and finite valued function, by assumption 1. At t = 0, t̂ = (s(Hrs(t)−
Hrs(t)) + v2 − v1)/G > 0 = t. As t → ∞, t̂ < t necessarily. Therefore by the intermediate
value theorem, there is some positive, finite t with t̂(t) = t. This provides the desired
equilibrium value of t̃1 and determines the equilibrium outcome fully.

Figure B.1 shows an example graph of t and t̂, with three intersections and therefore
three possible equilibria.

Number of equilibria: Looking at Figure B.1 again for reference, note that multiple
equilibria can only exist if t̂ achieves a slope of larger than 1. (This is of course a necessary,

not sufficient, condition.) Applying Liebniz’s rule, we find that δm1(t)
δt

= φ(t)
1−Φ(t)

(m1(t) − t),
δm2(t)
δt

= pφ(t)
1−p+pΦ(t)

(t−m2(t)), and therefore we can (conservatively)guarantee that there is a
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Figure B.1: Example with three equilibria

An example of the model with the specified parameters. The curve shows t̂ as defined in the
proof of Proposition 1, and any point where it crosses the 45◦ line marks an equilibrium.

unique equilibrium if δt̂
δt
< 1, or equivalently

H ′(m2(t))

(
φ(t)

1− 1
p
− Φ(t)

)
(m2(t)− t)−H ′(m1(t))

(
φ(t)

1− Φ(t)

)
(m1(t)− t) < G/s.

Note that m1(t) > t and H is increasing so the second term is positive. 1/p > 1 so the
first term can also be positive if m2(t) < t. Since this is not always the case, we can’t always
guarantee uniqueness, as demonstrated by the example in Figure B.1. But, the right side
will be always larger than the left if 1) G is sufficiently large, 2) maxφ(t) is sufficiently small,
3) p1 is sufficiently small, guaranteeing that 1 − 1

p
is highly negative, or 4) s is sufficiently

small.

Finite support for φ(t): As noted in the text, Proposition 1 holds strictly as stated, under
the D1 criterion, even if the support of φ(t) is allowed to be finite. If max suppφ = T <∞,
there is a discontinuous drop in m1 from T to 0 when t̃1 increases just past T , so the above
equilibrium no longer applies. It’s now possible that no equilibria exists in which both actions
are chosen.
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Note that the inference function as described does not apply to actions that are never
taken in equilibrium. But, we can use the D1 criterion of Cho and Kreps (1987) to explore
these non-separating equilibria.

Under the D1 criterion, in order to rule out type (t, ρ) from the inference function after
a disequilibrium choice x is observed, it must be the case that for any mistaken belief about
inferences off the equilibrium path that might induce (t, ρ) to deviate to x (that is, with
indifference or strict preference), there is another type (t′, ρ′) (the same type for any potential
mistaken belief) who would strictly prefer to deviate with that same mistaken belief.

First suppose no one chooses x1 in equilibrium. Type (t, ρ2) might deviate to x1 under
mistaken beliefs m̃1, resulting in mistaken beliefs about image utility H̃1, if sH̃1 ≥ v2− v1 +
sH2 + tG. Type (t, ρ1) might deviate if sH̃1 > v2 − v1 + sH2 − tG. Clearly, if any type is
willing to deviate for a given H̃1, then the type (T, ρ1) strictly prefers to deviate. This is
therefore the only type that can be inferred after observing x1, and m(x1) is required to be
T .

On the other hand, m(x2) = t < T = m(x1). If v2 − v1 is large enough to overcome the
image benefit of defecting, then, this pooling equilibrium is sustainable. This occurs when

v2 +sH(t)−TG ≥ v1 +sH(T ) ⇐⇒ T ≤ v2−v1+s(H(t)−H(T ))
G

. But this is exactly the opposite
of the condition that guaranteed a separating equilibrium above. Therefore, if no separating
equilibrium exists, there is a pooling equilibrium (and vice versa, guaranteeing existence of
some equilibrium) in which all types choose x2, in accordance with the statement of the
proposition.

Note that if no one chooses x2 in equilibrium, a similar argument shows that m(x2) = T .
But now m(x1) = t < m(x2), and type (T, x2) would strictly prefer to deviate, so no pooling
equilibrium on x1 exists. This shows that pooling equilibria also satisfy the conditions of the
theorem.

Proposition 2 part 1. If X = {x1, x2}, v(x2) > v(x1), and ρ is independent from t,
the following hold:

1. For approval seekers, in the limit as social pressure increases, a consensus forms around
x1 (x2) if p1 > .5 (p1 < .5), enforced by high social-image utility relative to x2 (x1).

2. For respect seekers, in the limit as social pressure increases, everyone strictly adheres
to their personal ideal and mrs(x1) > mrs(x2).

Proof: Part 1 follows from the proof of Proposition 1 part 1: As s→∞, one of the cutoff
values (corresponding to the ideal with the lower image) will approach infinity as well, so
that all types with either ideal will choose the other action. The relative social-image utility
is immediate from assumption 1.

As for part 2, at low levels of s, the relative cost of actions determines the relative numbers
that choose those actions and the relative image consequences of them. If s = 0 exactly, the
signaling game disappears and people simply choose action one unless their guilt from not
choosing action two outweighs the cost. As s → ∞, on the other hand, image motivations
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dominate all other concerns, so any difference between H2,rs and H1,rs is not sustainable in
equilibrium. By Proposition 1 part 2, the only way for them to be equal is for t̃1 = t̃2 = 0.

Proposition 3: If X = {x1, x2}, v(x2) > v(x1), and ρ is independent from t, the
following hold:

1. For approval seekers, if p1 > .5, equilibrium is increasingly sacrificial when s is suffi-
ciently high.

2. For respect seekers, equilibrium is never sacrificial.

This follows directly from assumption 1 and Propositions 1 and 2.

Proposition 4 part 1: If X = {x1, x2}, v(x2) > v(x1), and t and ρ are correlated, then
for respect seekers:

1. There exists an equilibrium in which all respect seekers with ρ1 (ρ2) choose x1 (x2), in
addition to types with sufficiently low t and ρ2 (ρ1).

Proof: Similarly to Proposition 1 part 2, a system of three equations for m1,rs(t̃1),
m2,rs(t̃1), and t̃1 define the equilibria. And as before, if either cutoff value t̃i is positive,
all types with the other ideal choose their ideal action. The system of equations is:

m1,rs(t̃1) =
p1

∫∞
max(0,t̃1)

tφ1(t)dt+ (1− p1)
∫ max(0,−t̃1)

0
tφ2(t)dt

p1(1− Φ1(t̃1)) + (1− p1)Φ2(−t̃1)

m2,rs(t̃1) =
p1

∫ max(0,t̃1)

0
tφ1(t)dt+ (1− p1)

∫∞
max(0,−t̃1)

tφ2(t)dt

p1Φ1(t̃1) + (1− p1)(1− Φ2(−t̃1))

t̃1 =
s(H2,rs −H1,rs) + v2 − v1

G

The argument for existence of equilibrium follows similarly to Proposition 1 part 2, but
is more directly implied by Brouwer’s fixed point theorem. t̂(t), as defined above, is finite
valued (bounded due to the upper bound on H) and continuous, so it maps a convex, compact
subset of R3 to itself. Therefore t̂ = t has a solution, which provides the equilibrium value
of t̃1. But, unlike before, we can’t rule out either sign of t̃1, so imitation in either direction
can occur.

Proposition 4 part 2 and 3: If X = {x1, x2}, v(x2) > v(x1), and t and ρ are correlated,
then for respect seekers:

2. As social pressure increases, in the limit, if E[φ1] > E[φ2], everyone with ρ1 will choose
x1 and those with ρ2 and sufficiently low t will also choose x1. The same applies if
subscripts are reversed: the role of costliness is irrelevant in the limit.
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3. If E[t|ρ1] > E[t|ρ2], social pressure that is sufficiently high can sustain a sacrificial
equilibrium.

Proof: As before, a difference in the image outcome of each choice isn’t sustainable in
equilibrium as s becomes sufficiently large. Given the operation of the cutoff values t̃1 and
t̃2, clearly the only way for the image outcome to be the same is for low t types with the
less “prestigious” ρ ideal (i.e. the ideal of the sub-population with the higher average t) to
seek a higher status by choosing against their ideal. The costliness of c influences the exact
cutoff values but doesn’t change which action is chosen by impostors seeking higher status.

Part 3 simply points out again what part 1 says when correlation implies this relationship:
costliness doesn’t prevent imitation, leading to “too much” sacrifice overall.

Proposition 5 part 1: If X = {x1, x2, x3} with G(x2 − x1) = G(x2 − x3) = G1 and
G(x1 − x3) = G(x3 − x1) = G2 > G1, and ρ is uncorrelated with t, then the following holds:

1. For respect seekers, at least one equilibrium exists, in which high integrity types adhere
to their norms. Either low types with either norm defect to the middle option, or low
types with ρ1 defect while ρ3 is adhered to perfectly. In the latter case, low types with
ρ1 either all defect to x3, or mid-level types defect to the middle and low types defect
to the opposite ideal.

Proof: Define t̃i,j,k to be the cutoff type t above which someone with ideal xi will prefer
xj to xk. In particular,

t̃1,1,2 =
s(H2 −H1) + v2 − v1

G1

,

t̃1,2,3 =
s(H3 −H2) + v3 − v2

G2 −G1

,

t̃1,1,3 =
s(H3 −H1) + v3 − v1

G2

,

t̃3,3,2 =
s(H2 −H3) + v2 − v3

G1

= −t̃1,2,3
G2 −G1

G1

,

t̃3,2,1 =
s(H1 −H2) + v1 − v2

G2 −G1
= −t̃1,1,2

G1

G2 −G1

,

and

t̃3,3,1 =
s(H1 −H3) + v1 − v3

G2

= −t̃1,1,3.

Note that t̃1,1,2 and t̃3,2,1, t̃1,1,3 and t̃3,3,1, and t̃1,2,3 and t̃3,3,2, are respectively opposite sign,
and that they are pairwise determined. These relationships, along with a requirement of
transitivity for all types, restricts the possible relationships between the six cutoff values to
one of 5 behaviorally distinct types of equilibria (the reader can check that any relationship
not included in this list isn’t feasible):
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Type 1: t̃1,1,2 > t̃1,1,3 > t̃1,2,3 > 0 (while t̃3,2,1, t̃3,3,2, t̃3,3,1 < 0 necessarily). Types with ρ1

differentiate between all three options: types with t > t̃1,1,3 choose x1, with t̃1,2,3 < t <
t̃1,1,3 choose x2, and with t < t̃1,2,3 choose x3. All types with ρ3 choose x3.

Type 2: t̃1,2,3 > t̃1,1,3 > 0, t̃1,1,2 (t̃1,1,2 may have either sign). In this type, types with ρ1

choose x1 if t > t̃1,1,3 and x3 otherwise. All types with ρ3 choose x3.

Type 3: t̃1,1,2 > 0, t̃1,1,3 > t̃1,2,3. In this type, types with ρ1 choose x1 if t > t̃1,1,2 and choose
x2 otherwise, and types with ρ2 choose x3 if t > t̃3,3,2 > 0 and x2 otherwise.

Type 4: t̃3,2,1 > t̃3,3,1 > 0, t̃3,2,3. In this type, types with ρ2 choose x3 if t > t̃3,3,1 and x1

otherwise. All types with ρ1 choose x1.

Type 5: t̃3,3,2 > t̃3,3,1 > t̃3,2,1 > 0. Types with ρ3 differentiate between all three options:
types with t > t̃3,3,1 choose x3, with t̃3,2,1 < t < t̃3,3,1 choose x2, and with t < t̃3,2,1
choose x1. All types with ρ1 choose x1.

Additionally, the assumption that v3 > v1 eliminates the last two possibilities. In these
equilibria, by definition of the image function, H1 < H3, so since v3 > v1 as well, t̃3,3,1 =
s(H1−H3)+v1−v3

G2
must be negative. But equilibria of type 4 or 5 require that it be positive.

This establishes the described form of all equilibria. Next, I will show that only type 2
equilibria are permitted in the limit when s→∞.

1. By definition of mrs, in a type 1 equilibrium, m1 > m2,m3. A partial requirement for
a type 1 equilibrium is that t̃1,1,3 > t̃1,2,3 > 0 ↔ v3−v1+sH3−sH1

G2
> v3−v2+sH3−sH2

G2−G1
> 0.

Therefore, t̃1,1,3 > 0 requires, as s→∞, that m1 → m3 and t̃1,1,3 remains finite. This
occurs only when t̃1,1,3 → 0, which implies that m2 = 0, which implies that t̃1,2,3 grows
infinite. This contradicts the stated relationship, so no equilibrium of type 1 exists
when s→∞.

2. Type 2 requires, in part, that t̃1,2,3 > t̃1,1,3 > 0 ↔ v3−v2+sH3−sH2

G2−G1
> v3−v1+sH3−sH1

G2
> 0.

By definition of mrs, m1 > m3, and m2 is undefined as x2 is never chosen on the
equilibrium path. We must resort to the D1 criterion to evaluate m2.

We must consider three types of deviations to x2: A person with ρ1 and t < t̃1,1,3
would normally choose x3, but would prefer x2 if sH2 > v3 − v2 + sH3 − t(G2 − G1).
Since G2 > G1, then if type t ∈ [0, t̃1,1,3) is tempted to deviate for some mistaken

belief Ĥ2, then type t = t̃1,1,3 is also tempted to deviate for the same mistaken belief.
The D1 criterion therefore says that no weight can be placed on t ∈ [0, t̃1,1,3) (along
with an inferred ρ1) when inferring a type after observing x2. By a similar argument,
someone with ρ1 and t > t̃1,1,3 would deviate from their normal choice of x1 under a

mistaken belief satisfying sĤ2 > v1 − v2 + sH1 + tG, and similarly no weight can be
placed on t ∈ (t̃1,1,3,∞) (along with an inferred ρ1) when inferring a type from a choice
of x2. Lastly, someone with ρ3 might wish to deviate for a mistaken belief satisfying
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sH2 > v3 − v2 + sH3 + tG1, and no weight may be placed on t ∈ (0,∞) (along with
an inferred ρ3) when observing x2. Altogether, all weight must be placed on t = 0 or
t = t̃1,1,3, which implies that m2 ∈ [0, t̃1,1,3].

Referring back to the required relationship above, t̃1,1,3 > 0 requires that H1 → H3 as
s → ∞, which can only occur when t̃1,1,3 → 0. By the D1 criterion, as above, this
means that m2 → 0. Therefore, t̃1,2,3 →∞, and t̃1,1,3 → v3−v1

G2
, and the relationship is

satisfied iff v3 > v1, as we have assumed.

The final requirement is that t̃1,1,3 > t̃1,1,2, which is also satisfied since t̃1,1,2 → −∞.

In sum, there exists an equilibrium of type 2 as s→∞.

3. Type 3 equilibria require, in part, that t̃1,1,2 > 0 ↔ v2 − v1 + sH2 − sH1 > 0 and
t̃1,2,3 > 0 ↔ v3 − v2 + sH3 − sH2 > 0. And by definition of mrs, m1,m3 > m2.
The latter inequality is therefore always satisfied as s → ∞. The former inequality
requires both that v2 > v1 and H1 → H2. But by definition of mrs, this can only
occur if t̃3,3,2 → ∞. But this can’t be true, since t̃3,3,2 = v2−v3+sH2−sH3

G1
→ −∞ when

H2 = H1 = H(t) and H3 →∞. So no type 3 equilibrium exists when s→∞.

It remains to be shown that some equilibrium of one of these three types always exists. I
will again appeal to Brouwer’s fixed point theorem, but a continuous function on a compact,
convex space that defines equilibrium at its fixed points must be carefully constructed. In
the following, the three parameters of interest are t1,1,2, t1,1,3 and t1,2,3, but I will refer to
t3,j,k where convenient rather than the equivalent values written in terms of t1,j,k.

A type 1 equilibrium is defined by the relationship t̂1,1,2(t1,1,2, t1,1,3, t1,2,3) > t̂1,1,3(t1,1,2, t1,1,3, t1,2,3) >
t̂1,2,3(t1,1,2, t1,1,3, t1,2,3) along with the following six equations that must be satisfied:

t̂1,1,2(t1,1,2, t1,1,3, t1,2,3) =
s(H(m2(t1,1,2, t1,1,3, t1,2,3))−H(m1(t1,1,2, t1,1,3, t1,2,3))) + v2 − v1

G1

t̂1,1,3(t1,1,2, t1,1,3, t1,2,3) =
s(H(m3(t1,1,2, t1,1,3, t1,2,3))−H(m1(t1,1,2, t1,1,3, t1,2,3))) + v2 − v1

G2

t̂1,2,3(t1,1,2, t1,1,3, t1,2,3) =
s(H(m3(t1,1,2, t1,1,3, t1,2,3))−H(m2(t1,1,2, t1,1,3, t1,2,3))) + v2 − v1

G2 −G1

m1(t1,1,2, t1,1,3, t1,2,3) =

∫∞
t1,1,2

tφ(t)dt

1− Φ(t1,1,2)

m2(t1,1,2, t1,1,3, t1,2,3) =

∫ t1,1,2
t1,2,3

tφ(t)dt

Φ(t1,1,2)− Φ(t1,2,3)

and

m3(t1,1,2, t1,1,3, t1,2,3) =
(1− p1)t+ p1

∫ t1,2,3
0

tφ(t)dt

1− p1 + p1Φ(t1,2,3)
.
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And in a type two equilibrium, the first three equations remain the same, but we must
have the relationship t̂1,1,2(t1,1,2, t1,1,3, t1,2,3) > t̂1,1,3(t1,1,2, t1,1,3, t1,2,3) > t̂1,2,3(t1,1,2, t1,1,3, t1,2,3)
and the image functions

m1(t1,1,2, t1,1,3, t1,2,3) =

∫∞
t1,1,3

tφ(t)dt

1− Φ(t1,1,3)

m2(t1,1,2, t1,1,3, t1,2,3) = t1,1,3

and

m3(t1,1,2, t1,1,3, t1,2,3) =
(1− p1)t+ p1

∫ t1,1,3
0

tφ(t)dt

1− p1 + p1Φ(t1,1,3)
.

where m2 results from restricting attention to a subset of equilibria that satisfy the D1
criterion. As shown above, m2 must fall in the interval [0, t1,1,3], and imposing m2 = t1,1,3
ensures continuity in t1,1,2, t1,2,3, and t1,1,3.

In a type three equilibrium, the expressions for t̂i,j,k remain the same but we must sat-
isfy t̂1,1,2(t1,1,2, t1,1,3, t1,2,3) > t̂1,1,3(t1,1,2, t1,1,3, t1,2,3) > t̂1,2,3(t1,1,2, t1,1,3, t1,2,3) and the following
image functions:

m1(t1,1,2, t1,1,3, t1,2,3) =

∫∞
t1,1,2

tφ(t)dt

1− Φ(t1,1,2)

m2(t1,1,2, t1,1,3, t1,2,3) =
(1− p1)

∫ t3,3,2
0

+p1

∫ t1,1,2
0

tφ(t)dt

(1− p1)Φ(t3,3,2) + p1Φ(t1,1,2)

and

m3(t1,1,2, t1,1,3, t1,2,3) =

∫∞
t3,3,2

tφ(t)dt

1− Φ(t3,3,2)
.

We can combine the conditions for all three types of equilibria as follows: The equations
for t̂i,j,k remain the same, and we must satisfy either t̂1,1,2(t1,1,2, t1,1,3, t1,2,3) > t̂1,1,3(t1,1,2, t1,1,3, t1,2,3) >
t̂1,2,3(t1,1,2, t1,1,3, t1,2,3) or t̂1,2,3(t1,1,2, t1,1,3, t1,2,3) > t̂1,1,3(t1,1,2, t1,1,3, t1,2,3) > t̂1,2,3(t1,1,2, t1,1,3, t1,1,2).
And, we have the following image functions:

m1(t1,1,2, t1,1,3, t1,2,3) =

∫∞
max(t1,1,3,t1,1,2)

tφ(t)dt

1− Φ(max(t1,1,3, t1,1,2))

m2(t1,1,2, t1,1,3, t1,2,3) =


p1

∫ t1,1,2
max(t1,2,3,0)

tφ(t)dt+(1−p1)
∫max(0,t3,3,2)

0 tφ(t)dt

p1(Φ(t1,1,2)−Φ(max(0,t1,2,3))+(1−p1)Φ(max(0,t3,3,2)))
if t1,2,3 < t1,1,3

t1,1,3 otherwise

(ensuring continuity again by imposing m2 = t1,1,3 when x2 is never chosen), and

m3(t1,1,2, t1,1,3, t1,2,3) =
(1− p1)

∫∞
max(0,t3,3,2)

tφ(t)dt+ p1

∫ max(0,min(t1,2,3,t1,1,3))

0
tφ(t)dt

(1− p1)(1− Φ(max(0, t3,3,2))) + p1Φ(max(0,min(t1,2,3, t1,1,3)))
.
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Next define some convenient notation:

H ≡ min
c

(1− p1)t+ p1

∫ c
0
tφ(t)dt

1− p1 + p1Φ(c)
.

Then, we can establish that each t̂1,j,k must fall within a finite interval, using the maxi-
mum and minimum values of the image functions above. In particular,

t̂1,1,2 ∈
[
−sH + v2 − v1

G1

,
s(H −H(t)) + v2 − v1

G1

]
,

t̂1,1,3 ∈

[
s(H −H(t)) + v3 − v1

G2

,
s(H −H) + v3 − v1

G2

]
,

and

t̂1,2,3 ∈

[
sH + v3 − v2

G2 −G1

,
s(H −H) + v3 − v2

G2 −G1

]
.

Since each of these intervals is finite, the range of T̂ = (t̂1,1,2, t̂1,1,3, t̂1,2,3) is a compact,

convex subset of R3. Call this set D. Since T̂ is also defined to be continuous, by Brouwer’s
fixed point theorem, we know that T̂ has a fixed point within D.

This fixed point will satisfy the six equations necessary for either a type 1, type 2, or
type 3 equilibrium, but is not guaranteed to satisfy the inequalities relating t1,1,2, t1,1,3, and
t1,2,3 which guarantee that these three parameters describe a state in which preferences are
transitive. Restricting attention to the subset of D corresponding to feasible preferences
prevents us from appealing to Brouwer’s fixed point theorem, as this subset is not convex;
for example, while (t̃1,1,2, t̃1,1,3, t̃1,2,3) = (5, 4, 1) falls in the category of type 1 equilibria, and
(−1, 4, 5) falls in case 2, the midpoint between these values, (2, 4, 3), leads to intransitive
preferences.

However, we can show that the image of any point in D under T̂ leads to transitive
preferences. Transitive preferences arise when either t1,1,2 > t1,1,3 > t1,2,3, or when t1,2,3 >
t1,1,3 > t1,1,2. But notice that

t1,1,2 > t1,1,3

⇐⇒ s(H2 −H1) + v2 − v1

G1

>
s(H3 −H1) + v3 − v1

G2

⇐⇒ s

(
H2

G1

− H3

G2

− (G2 −G1)H1

G1G2

)
+
v2

G1

− v3

G2

− (G2 −G1)v1

G1G2

⇐⇒ s

(
H2

G2 −G1

− H3

G2(G2 −G1)
− H1

G2

)
+

v2

G2 −G1

− v3

G2(G2 −G1)
− v1

G2

> 0

⇐⇒ s(H3 −H1) + v3 − v1

G2

>
s(H3 −H2) + v3 − v2

G2 −G1
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⇐⇒ t1,1,3 > t1,2,3.

That is, no matter what relation two components of T̂ take towards each other, the third
is guaranteed to fall in the range required for rational preferences. In other words, while
D is a convex, compact subset of R3, T̂ (D) ⊂ D is the nonconvex subset containing only
points that lead to rational preferences. Therefore, whatever the fixed point of T̂ is on D, it
describes a valid equilibrium of one of the three types described above. This completes the
proof.

Proposition 5 part 2: If X = {x1, x2, x3} with G(x2 − x1) = G(x2 − x3) = G1 and
G(x1 − x3) = G(x3 − x1) = G2 > G1, and ρ is uncorrelated with t, then the following holds:

2. For approval seekers, a unique equilibrium exists of the same form as described for
respect seekers.

Proof: Any equilibrium must be of the form described in the proof of Proposition 5 part
1, as that argument does not depend on the definition of Hrs compared to Has. The unique
equilibrium trivially exists as the response of each type to fixed, exogenous factors in their
optimization problem.

Proposition 6: If X = {x1, x2, x3} with G(x2−x1) = G(x2−x3) = G1 and G(x1−x3) =
G(x3 − x1) = G2 > G1, and ρ is uncorrelated with t, then the following hold:

1. As social pressure rises, in the limit, all respect seekers adhere closer to their own
norms, with only very low integrity types with one norm defecting to the other norm
and no one choosing the compromise option.

2. As social pressure rises, in the limit, either all approval seekers pool on the majority’s
ideal action x1 or x3, or they all compromise by choosing x2.

Proof: Part 1 is a secondary conclusion of the proof of Proposition 5 part 1.
For part 2, note that the social image of each action is fixed: m(x1) = −(1 − p1)G2,

m(x2) = −G1, and m(x3) = −p1G2. Any of these quantities may be smallest (i.e. most
negative), and as s increases, H(m(x)) becomes the overwhelming factor in each person’s
decision. Therefore, in the limit, everyone pools on the action with the least negative image.
Note that this is a substantive difference from lower levels of social pressure since, as in
Proposition 5, all five types of equilibria exist at low s.

Proposition 7: If individuals are motivated by both approval and respect, X = {x1, x2},
and ρ and t are uncorrelated, the following hold:

1. Low-t types choose arg max v(xi) for sufficiently small sas but choose arg maxHas(mas(xi))
for larger s.
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2. At a fixed level of sas, increasing srs in the limit leads to perfect adherence to personal
norms.

3. At a fixed level of srs, increasing sas in the limit leads to perfect conformity with ma-
jority opinion.

4. As sas and srs simultaneously increase, in the limit, equilibrium can take either of the
two forms above.

Proof:
Part 1 is true by Propositions 1 and 2, since the quantity v(xi) in those results is replaced

in this setting with v(xi) + sasHas(mas(xi)). At small sas, the first term dominates, and at
higher sas, the latter dominates.

Similarly to part 1, parts 2 and 3 follows from Propositions 1 and 2.
Following the same intermediate value theorem argument of the proof of Proposition 1

part 2, with an appropriately modified definition of t̂, shows that when sas is large enough
that v2−v1 +sas(Has(m2)−Has(m1)) > 0, t̂ must fall within [0,∞]. Along with the previous
two parts, this proves part 4.

Proposition 8 part 1: In the endogenous norm game, the following holds:

1. For respect seekers, equilibria take one of four forms: a pooling equilibrium in which
everyone chooses x2 and y2 and ρ2 always, a pooling equilibrium in which everyone
chooses ρ1, x1 and y1, an equilibrium in which sufficiently high types choose ρ1, x1 and
y1 while lower types choose x2 over x1, and an equilibrium in which sufficiently high
types choose ρ2, x2 and y2 always, while lower types choose y1 over y2. 1.

Proof: This proof examines eight cases in order to determine whether equilibria exist for
those cases. In each choice set either t̃1 or t̃2 is positive, and the positive cutoff value for the
x choice set might be larger or smaller than the positive cutoff value for the y choice set, so
there are 8 possible cases corresponding to the relationships between cutoff values. Recall
the definitions of the cutoff values:

t̃1,x =
s(H(m(x2))−H(m(x1))) + v(x2)− v(x1)

G

t̃2,x =
s(H(m(x1))−H(m(x2))) + v(x1)− v(x2)

G
= −t̃1,x

t̃1,y =
s(H(m(y2))−H(m(y1))) + v(y2)− v(y1)

G

t̃2,y =
s(H(m(y1))−H(m(y2))) + v(y1)− v(y2)

G
= −t̃1,y

Given t̃i,j, type ρi chooses ji iff t > t̃i,j ∀ i ∈ {1, 2} and j ∈ {x, y}.
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In all cases, I determine what equilibria are possible, and find the conditions on the
magnitudes of the cutoff values and beliefs about off-equilibrium path outcomes that must
hold (relative to the model parameters specifying consumption utility, etc, of course) for
such an equilibrium to exist.

First consider low types. Their integrity is low enough that their choices are not affected
by their choice of ideal. If their choices are aligned along a particular ideal, they will strictly
prefer to choose the corresponding ideal. If not, they are indifferent between choices of ideal,
because either way, half of their choices will induce guilt. Therefore, simply based on the
cutoff values, we immediately know the choices and ideals of low types.

Now consider high types. High types will always choose in accordance with their ideal.
They will prefer to choose ρ = ρ1 iff, in expectation, those choices lead to a higher utility.
That is, iff

sH(m(x1)) + v(x1) + sH(m(y1)) + v(y1) > sH(m(x2)) + v(x2) + sH(m(y2)) + v(y2). (B.1)

Rearranging reveals that this condition is equivalent to t̃2,x > t̃1,y ⇔ t̃1,x < t̃2,y.
Lastly, consider middle types. They will always behave like high types, which can be seen

by going through the algebra of two key examples and generalizing that to all cases. Suppose,
first, that t1,x > t1,y > 0. Then middle types will choose x2 and y2 if they choose ρ2, but will
choose x2 and y1 if they choose ρ1. They will prefer to choose ρ1 iff sH(m(y1))+v(y1)−tG >
sH(m(y2)) + v(y2)⇔ t ≤ t̃2,y. This is false by hypothesis, since t̃2,y = −t̃1,y < 0. They will
therefore choose the ideal that leads to them comply perfectly with it, and therefore will act
like high types.

On the other hand, suppose that t1,x > t2,y > 0. The middle types with ρ1 will choose
y1 and x2 and with ρ2 will choose x2 and y2. They prefer ρ1 iff sH(m(y1)) + v(y1)− tG >
sH(m(y2)) + v(y2)⇔ t ≤ t̃2,y, which is again false by hypothesis. Middle types will act like
high types.

These two cases generalize to all possibilities by relabeling the cutoff values in the argu-
ment above, so altogether we have that high and middle types choose ρ1 iff t̃2,x > t̃1,y ⇔
t̃1,x < t̃2,y and low types will either choose the ideal that allows them to be consistent but
selfish, if it exists, or will be indifferent between ideals.

I will rely on these insights about low and high types in each of the cases below.

1. t̃1,y > t̃1,x > 0: In this case, by the above reasoning, low types will choose ρ2, x2, and y2.
High and middle types must choose the same, since t̃2,y = −t̃1,y < 0 < t̃1,x. If all types
choose x2 and y2, m(x2) = m(y2) = t, then m(x1) and m(y1) represent off-equilibrium-
path beliefs that must support equilibrium. The conditions for this equilibrium to hold
are that the cutoff values satisfy the hypothesized relationship. If they do, optimality
of choices and beliefs for all types follow immediately by definition of the cutoff values,
as described above. The two conditions are, therefore: 1) t̃1,y > t̃1,x ⇔ H(m(x1)) >

H(m(y1)) + v(x2)−v(x1)+v(y1)−v(y2)
s

, and 2) t̃1,x > 0⇔ H(m(x1)) < H(t) + v(x2)−v(x1)
s

.
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2. t̃1,x > t̃1,y > 0: In this case, all types types will still choose ρ2, x2, and y2. In
order for the hypothesized cutoff values to be in the given relation to each other, off-
equilibrium path beliefs m(x1) and m(y1) must satisfy: 1) t̃1,x > t̃1,y ⇔ H(m(x1)) <

H(m(y1)) + v(x2)−v(y1)+v(y1)−v(y2)
s

, and 2) t̃1,y > 0⇔ H(m(y1)) < H(t) + v(y2)−v(y1)
s

.

3. t̃1,y > t̃2,x > 0: In this case, low types always choose x1 and y2 and are indifferent
between ideals. Middle and high types always choose ρ2, x2 and y2. With these choices,
conditional expectations determine that m(x2) > m(y2) = t > m(x1). But then we
must have that t̃1,x > 0, contradicting our hypothesis. Therefore no equilibrium is
possible in this case.

4. t̃2,x > t̃1,y > 0: In this case, low types also always choose x1 and y2 and are indifferent
between ideals, while middle and high types always choose ρ1, x1, and y1. We therefore
have rational expectation image values such that m(y1) > m(x1) = t > m(y2). But
then t̃2,y > 0, contradicting our hypothesis. There is therefore no equilibrium possible
in this case.

5. t̃2,y > t̃1,x > 0: In this case low types always choose x2 and y1 and are indifferent
between ideals. Middle and high types always choose ρ1, x1, and y1. We therefore have
rational expectation image values such that m(x1) > m(y1) = t > m(x2) and m(y2) is
off-equilibrium. This and the cutoff values must satisfy the following two conditions
for this equilibrium to exist (in which m(x1) and m(x2) are determined from Bayesian

reasoning): 1) t̃2,y > t̃1,x ⇔ H(m(y2)) < H(t) + H

(∫∞
t̃1,x

tφ(t)dt

1−Φ(t̃1,x)

)
− H

(∫ t̃1,x
0 tφ(t)dt

Φ(t̃1,x)

)
+

v(y1)−v(y2)+v(x1)−v(x2)
s

, and 2) t̃1,x > 0⇔ H

(∫∞
t̃1,x

tφ(t)dt

1−Φ(t̃1,x)

)
< H

(∫ t̃1,x
0 tφ(t)dt

Φ(t̃1,x)

)
+ v(x2)−v(x1)

s
.

6. t̃1,x > t̃2,y > 0: In this case, low types always choose x2 and y1 and are indifferent
between ideals, while middle and high types choose ρ2, x2, and y2. We therefore have
rational expectation image values such that m(y2) > m(x2) = t > m(y1) and m(x1) is
off-equilibrium. This and the cutoff values must satisfy the following two conditions

for this equilibrium to exist: 1) t̃1,x > t̃2,y ⇔ H(m(x1)) < H(t) + H

(∫∞
t̃2,y

tφ(t)dt

1−Φ(t̃2,y)

)
−

H

(∫ t̃2,y
0 tφ(t)dt

Φ(t̃2,y)

)
+v(y2)−v(y1)+v(x2)−v(x1)

s
, and 2) t̃2,y > 0⇔ H

(∫∞
t̃2,y

tφ(t)dt

1−Φ(t̃2,y)

)
< H

(∫ t̃2,y
0 tφ(t)dt

Φ(t̃2,y)

)
+

v(y1)−v(y2)
s

.

7. t̃2,y > t̃2,x > 0: In this case, low types choose x1 and y1 and strictly prefer ρ1. Middle
and high types also choose ρ1, x1, and y1. Therefore m(x1) = m(y1) = t. Off-
equilibrium beliefs must satisfy the two conditions: 1) t̃2,y > t̃2,x ⇔ H(m(x2)) >

H(m(y2)) + v(x1)−v(x2)+v(y2)−v(y1)
s

, and 2) t̃2,x > 0⇔ H(m(x2)) < H(t) + v(x1)−v(x2)
s

.

8. t̃2,x > t̃2,y > 0: In this case, low types choose x1 and y1 and strictly prefer ρ1. Middle
and high types choose ρ1, x1, and y1. Therefore m(x1) = m(y1) = t, and off-equilibrium
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beliefs must satisfy the two conditions: 1) t̃2,x > t̃2,y ⇔ H(m(x2)) < H(m(y2)) +
v(x1)−v(x2)+v(y2)−v(y1)

s
, and 2) t̃2,y > 0⇔ H(m(y2)) < H(t) + v(y1)−v(y2)

s
.

These eight cases all fall into the four categories described in the proposition statement,
completing the proof.

Proposition 8 part 2: In the endogenous norm game, the following holds:

2. For approval seekers, there exists an equilibrium of one of these same four types de-
scribed in Proposition 8 part 1.

Proof: The demonstration of possible forms of equilibria in the proof of Proposition 8
part 1 isn’t specific to respect seekers. Uniqueness follows as before: each type has a unique
best response to their exogenous optimization problem parameters, which constitutes the
equilibrium.

Proposition 9 part 1: In the endogenous norm game, the following holds:

1. For respect seekers, at sufficiently small s < v(y1)−v(y2)
∆H

, there is an equilibrium in
which all types choose ρ2 and some individuals defect to y1. For sufficiently large
s > v(y1)−v(y2)

H(t)
, there is an equilibrium in which all types choose and comply perfectly

with ρ2. One of these equilibria always exists. For higher x > v(x2)−v(x1)

H(t)
, there is

additionally an equilibrium in which all types choose and comply perfectly with ρ1. For

mid-range s ∈
[
v(x2)−v(x1)+v(y2)−v(y1)

H(t)+∆H
, v(x2)−v(x1)

∆H

]
, there is an equilibrium in which all

types choose ρ1 but some individuals defect to x2.

Proof: The conditions in case 1 and 2 in the proof of Proposition 8 part 1 determine
the conditions necessary for a pooling equilibrium on ρ2, x2 and y2. We can graph these
conditions and determine when the appropriate region is nonempty, as in figure B.2. This
figure shows three solid lines corresponding to bounds on off-equilibrium path beliefs, and the
dotted lines of the same color represent the limit of these boundaries as s→∞. Additionally,
it’s not possible for H(m) to be smaller than 0 or larger than H, so we must take these bounds
into account as well.

The upper shaded triangle between the blue and red lines represent the region of beliefs
that support the equilibrium described in case 1 in the proof of Proposition 8 part 1. The
lower shaded trapezoid between the green and blue lines are beliefs that support the equi-
librium of case 2. The upper region is nonempty so long as the red bound intersects the
vertical axis above the blue bound, and the blue bound intersects below H. (Note that the
red bound must intersect above 0 because the intercept approaches H(t) > 0 from above.)

These conditions are satisfied if s > v(y1)−v(y2)

H(t)
and if s > v(x2)−v(x1)+v(y1)−v(y2)

H
.

On the other hand, the case 2 equilibrium region is nonempty so long as the green line
intersects the horizontal axis above 0. This occurs when s > v(y1)−v(y2)

H(t)
, so this is the only

condition needed for a pooling equilibrium on ρ2, x2, and y2.
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Figure B.2: Supporting Off-equilibrium Beliefs for ρ2 Pooling Equilibrium

For the pooling equilibrium on ρ1, x1, and y1, we can draw a similar figure based on
the conditions in cases 7 and 8, which shows that the equilibrium can be supported iff
s > v(x2)−v(x1)

H(t)
.

For the partial pooling equilibrium on ρ2 in which some types defect to y1, case 6 above
describe the necessary conditions on the cutoff values and the off-equilibrium beliefs m(x1).
The first condition regards the off-equilibrium belief, requiring that H(m(x1)) < H(t) +

H(m(y2))−H(m(y1)) + v(y2)−v(y1)+v(x2)−v(x1)
s

. The right hand side is strictly positive, so this
is always satisfiable within the allowed range. The second condition requires that H(m(y2))−
H(m(y1)) < v(y1)−v(y2)

s
. The LHS is always at least ∆H, so for equilibrium to exist we must

have s < v(y1)−v(y2)
∆H

.
Case 5 describe the conditions for a partial pooling equilibrium on ρ1 in which some types

defect to x2. These conditions can be combined as H(m(y2))−H(t)+ v(x2)−v(x1)+v(y2)−v(y1)
s

<

H(m(x1)) − H(m(x2)) < v(x2)−v(x1)
s

. The off-equilibrium belief m(y2) can be simply set to
0, since anytime these inequalities hold they will also hold with m(y2) = 0. Then we need
the difference in image utilities of choosing x1 and x2 to fall within the appropriate range.
In general, the lower and upper bounds of this difference depend on the distribution, but for
mid-range values of s the equilibrium will exist.

Proposition 9 part 2: In the endogenous norm game, the following holds:

2. For approval seekers, at sufficiently small s, there is a unique equilibrium in which
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everyone chooses ρ2 and complies with it, perhaps imperfectly with low t individuals
defecting to y1. For higher s, there is an additional possible equilibrium in which
everyone chooses ρ1 and complies with it, perhaps imperfectly with low t individuals
defecting to x2.

This is a simple outcome from a maximization problem. At small s, the benefit of
believing in and following ρ2 outweighs any image benefit of following the crowd, so the
pooling equilibrium on ρ1 isn’t sustainable. At large enough s, people prefer to follow the
crowd whichever ideal the crowd chooses, so both equilibria are possible.

Proposition 10: If a group needs to set membership dues d to attract a fraction q ≤ p
of the population, where p is the fraction of the population that is sympathetic to the group,
then:

1. for approval seekers, d is strictly decreasing in s, and

2. for respect seekers, d is increasing in s over the range of s but possibly decreasing for
small increases in s.

Proof: This is a simple corollary of Propositions 1 and 2, with p1 = p, v2 = 0, and
v1 = −d.
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Appendix C

Chapter 2 Experiment Details

C.1 Design

To test for extrinsic determinants of reciprocity-induced sharing, we conducted a reciprocity
variant of the dictator game, a “double dictator game” (DDG). The DDG consists of two
dictator games played consecutively, with the role of dictator and recipient switched in the
second stage. The first dictator game is a “mini” dictator game over only $2 in order to
distinguish reciprocal motivations from distributional preferences. We compare the DDG to a
standard dictator game (DG), and cross the design with sorting options. The six treatments
are shown in table C.1. We employ a between-subjects design based on the design in Lazear,
Malmendier, and Weber (2012) to compare games with and without sorting, holding constant
the endowment. The design is similar to Dana, Cain, and Dawes (2006) and to Broberg,
Ellingsen, and Johannesson (2007).

Table C.1: 3×2 Experiment Design

Standard Dictator Game Double Dictator Game

Kind choice in Unkind choice in

initial mini-game initial mini-game

(No Reciprocity) (Positive Reciprocity) (Negative Reciprocity)

No Sorting DG/NS PR/NS NR/NS

Sorting DG/S PR/S NR/S

All experiments were conducted at UC Berkeley. Subjects received a participation fee of
$5 and were informed that they might earn additional money. Half of the subjects were ran-
domly assigned the role of recipient (and hence, in the DDG, the role of mini-dictator). The
other half were assigned the role of dictators (and hence, in the DDG, of mini-recipients) and
were moved to a separate room from the recipients, where they received their instructions.
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Subjects were randomly assigned to their roles, and thus were randomly assigned to
either positive or negative reciprocity treatments. DG treatments were conducted in separate
sessions, and sorting and non-sorting treatments were also conducted in separate sessions
at different times. Assignment to these treatments is thus not random; however, the same
subject pool of UC Berkeley students and staff were solicited in each case, in the same
manner, for experiments in the same lab, so it is likely that the samples are comparable.

DDG with and without sorting. The first-stage mini-dictators were told to divide $2
with a randomly-paired participant in the other room by circling one of two choices: keep $2
and give the paired participant $0; or keep $1 and give the paired participant $1. We offered
only a binary choice (share $1 or $0) to generate clean reciprocity treatment assignments.

After these participants made their choices, participants in the other room were told
about the first stage. After finding out how much of the $2 their paired participant shared,
the matched partner played the second stage. In the variant without sorting, this was a
$10 dictator game with the same person. Note that subjects did not know, initially, that
the mini-game would be followed by a dictator game over $10 with the roles switched.1

At the end of the experiment, the experimenter described the game to the participants in
the other room and showed each of them how much money they received. Thus, recipients
were guaranteed to know about the second-stage game and about the amount dictators had
decided to share with them.

In the variant with sorting, second-stage dictators first decided whether or not to “par-
ticipate.” They received two envelopes, labeled “participate” and “don’t participate.” If
they chose to participate, they opened the former envelope, which contained a sheet with
the participant number of the paired recipient, and filled it out exactly as in the no sorting
condition. If they chose not to participate, they opened the envelope marked “don’t partic-
ipate” (which did not contain a matched participant number) and wrote their participant
number on the sheet inside. In that case, they received $10 without the option to divide the
money.

In this variant, participants in the other room only found out about the dictator game
if their matched dictator had chosen to participate. After collecting the envelopes, the ex-
perimenter separated receivers matched with participating and non-participating dictators.
Those matched with non-participating dictators received the $5 participation fee and the
earnings from the mini-dictator game, and the experiment ended. Those paired with par-
ticipating dictators completed the experiment as in the no sorting treatment, meaning they
were informed about the dictator game and shown how much the dictator had shared.

A total of 192 pairs of subjects (54 without and 138 with sorting) participated in the
DDG. In 89 cases (46 percent), the first mover shared the two dollars (26 cases [48 percent]
without and 63 cases [46 percent] with sorting). This led to 89 dictators in the PR condition
(63 with sorting and 26 without) and 103 in the NR condition (75 with sorting and 28
without).

1 Initial voluntary sharing can thus be interpreted as an act of kindness, rather than an attempt to
induce reciprocal behavior, which avoids concerns about interpreting the dictators’ reactions as reciprocity.
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DG with and without sorting. The benchmark for comparison of the reciprocity
environment are baseline dictator game (DG) conditions with and without avoidance options.
The procedures for the DG variants closely mirror those of the DDG variants, just without
the first stage.2 Details are described thoroughly in Lazear, Malmendier, and Weber (2012).
Overall, 182 student subjects participated in the DG treatments, including 45 dictators in
the no-sorting condition and 46 in the sorting condition.

C.2 Results

Before we turn to the main results on the effect of sorting in reciprocity environments, we
briefly discuss the evidence of reciprocity in the conditions without sorting.

Figure C.1 presents the average amounts shared, without sorting (left, dark columns),
with sorting treatments. In the middle, striped columns, those who opt out and thus share
nothing are treated as having shared $0, and the right, grey columns show averages con-
ditional on sorting in. The three sets of bars show average levels of sharing in the three
reciprocity conditions: the baseline DG (no reciprocity), positive (PR), and negative (NR)
reciprocity. Focusing on the conditions without sorting (left columns in each set of bars), we
see that the average amount shared by dictators in the standard (no-sorting) DG treatment
is $2.00 in our experiment. In the (no-sorting) DDG, the average amount shared by dicta-
tors increases to $2.39 in the PR treatment, and it decreases to $0.70 in the NR treatment.
Table 2.1, Column 1, shows that only the negative-reciprocity effect is significant. In other
words, there is a significant negative-reciprocity effect (−.130) and an insignificant positive-
reciprocity effect (.039),3 which is consistent with previous experimental evidence, e.g., weak
positive reciprocity but strong “concern withdrawal” in Charness and Rabin (2002).

Note, though, that the above averages are based on the second-stage endowment of $10
and, hence, assume “narrow bracketing” in the second-stage dictator game. An alternative
measure of reciprocity adds the amount of $2 from the mini-DG back to the analysis (see
Cox (2004)), in which case the effect of positive reciprocity is marginally significant and
the effect of negative reciprocity is insignificant.4 The subsequent analysis on the effects of

2One difference to the DDG is that the instructions emphasized the $10 dictator game (including the
decision not to participate in case of the sorting treatment) was the last decision that anybody in either
room would make in this experiment. This did not seem necessary in the standard DG, consistent with how
the DG is conducted in prior research.

3 Standard errors are robust to heteroskedasticity and adjusted for small-sample bias, using the residual-
variance estimator HC3, which approximates a jackknife estimator (MacKinnon and White 1985). If we
cluster by session, standard errors in this and in all other estimations are very similar and typically slightly
smaller, though unlikely to be reliable given the few clusters.

4 Under this alternative approach, recipients end up with an average amount of $1+$2.39 = $3.39 out
of $12 (28.3%) after sharing $1, and with an average payoff of $2 + $0.70 = $2.70 (22.5%) after sharing
zero, compared to $2 out of $10 (20%) in the single dictator game. In this case, positive reciprocity induces
a marginally significant increase in giving (t-statistic = 1.88, p-value = 0.06), and negative reciprocity does
not have a significant effect. The lack of a significant negative-reciprocity effect reflects censoring at $2:
Dictators cannot reduce the amount obtained by recipients below $2 if those kept the initial $2.
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sorting is unchanged when $12 is used as the relevant endowment.

The Effect of Sorting on Sharing. We now turn to the question of what impact
sorting has on sharing in the baseline DG and each of the reciprocity environments. As
mentioned above, the average amount shared in the DG treatment without sorting is $2.00,
which is comparable to findings in previous experiments. Most subjects share a positive
amount (64 percent). However, the introduction of sorting strongly decreases the average
amount shared, to $1.21, as shown in the left set of bars in Figure C.1. This decrease is
statistically significant in a non-parametric rank-sum test (z = 2.34, p = 0.02). The sorting
opportunity also decreases the frequency of sharing dramatically, to only 39% sharing a
positive amount.

How does sorting affect sharing after positive or negative reciprocity has been induced?
In Figure C.1, we see that positive reciprocity increases giving to an average level of $2.39
without sorting (left bar in middle set). But, once again, sorting causes a large drop in
average amounts shared, to $1.71 (middle bar in middle set). In a negative reciprocity
environment without sorting, sharing plummets to an average of $.70, and the option to sort
out further reduces sharing to $.31 (left and middle bars in right set).

Figure 2.1 provides more details and shows the distribution of amounts shared in each
condition. (We display the frequencies of subjects who opt out separately at the left.)
We observe a sharp shift of the distribution to the left when sorting becomes possible,
regardless of the reciprocity conditions. Hence, both the simple comparison of means and
the distributional evidence suggest that sorting has a large impact on sharing even after
reciprocity has been induced, inconsistent with a solely intrinsic motivation for reciprocal
behavior.

Finally, Table 2.1 confirms the statistical significance of these findings, both in a linear
regression (column 2) and in a tobit estimation (column 4). As before, standard errors are
robust to heteroskedasticity and, in the linear regression, adjusted for small-sample bias.5

Under both estimation procedures, sorting significantly reduces sharing.
In other words, givers who respond to a previous kind or unkind act are affected by the

option to avoid the opportunity to give. This evidence suggest that the dominant approach
to sharing under reciprocity, which relies on intrinsic factors, is incomplete. Extrinsic factors
affect individuals’ giving in reciprocity environments as well, inconsistent with the prevalent
modeling approach.

The simple comparison of means suggests that the effect is smaller under positive reci-
procity and larger under negative reciprocity than in the neutral DG setting. In Figure C.1,
we see that the average amount shared decreases by 40 percent, from $2.00 to $1.21, in the
DG condition; by 29 percent, from $2.39 to $1.71, in the PR condition; and by 56 percent,
from $0.70 to $0.31, in the NR condition.

5 Following MacKinnon and White (1985), we use the residual-variance estimator HC3 in the linear
regressions, which approximates a jackknife estimator. In the tobit model, we perform a jackknife estimation,
which produces slightly more conservative standard errors than the robust variance estimator.
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The visual impression holds up to statistical testing. As Columns 3 and 5 of Table
2.1 reveal, the significant decrease due to sorting does not differ significantly, from the DG
condition, in either the NR or PR conditions. The same picture emerges if we consider
the frequency of sharing, i.e., the fraction of subjects who share any positive amount. The
probit regression in the final column of Table 2.1 shows that 25 percent of sharers opt out,
but the interactions of Sorting with either reciprocity condition, PR or NR, are statistically
insignificant. In other words, the impact of sorting on average amounts shared is large and
significant, and approximately invariant to the reciprocity setting. The structural results in
Appendix C.3 will provide quantification of the role of intrinsic and extrinsic factors.

The Effect of Reciprocity on Sorting. The leftmost bars in each of the three graphs
in Figure 2.1 reveal that the sorting option is used by a significant fraction of subjects in
all treatments. In the DG condition, 50 percent of all subjects choose to opt out. In the
PR condition, many still sort out, but fewer than in the DG baseline (32 percent). The NR
condition incites more sorting behavior than the PR condition, but only slightly more than
the baseline DG (59 percent). The differences between sorting under reciprocity and sorting
in the neutral DG setting are either insignificant or only marginally significant. If we regress
a dummy for “opting out” on a dummy for being in the PR treatment and a dummy for the
NR treatment, as shown in column 1 of Table C.2, the intercept of .500 is highly significant,
while the PR coefficient of -.183 is only marginally significant, and the NR coefficient of .087
is insignificant. The results are similar if we use a probit model, though the PR coefficient
becomes more significant (marginal effect of .-186 with s.e. .094), as shown in column 2.

Intrinsic factors as the sole motivation for reciprocity are also threatened by our observa-
tion of “spiteful non-sharing,” i.e., in the fraction of subjects who sort in but share nothing.
As can be seen in Figure 2.1 and C.2, only a small number of subjects sort in and share
zero in the DG (11 percent). Positive reciprocity reduces this rate to 3 percent (a 72 percent
reduction). Meanwhile, in the NR condition, 20 percent of dictators sort in to share nothing
(a 46 percent increase over DG).

As columns (3) and (4) of Table C.2 reveal, however, the differences are not significant in
an OLS regression, and only the reduction after kind treatment (PR) is marginally significant
in a probit estimation. However, the change in the rate of spiteful non-sharers between NR
and PR is highly significant under both econometric models. Given the magnitude of the
effect and the strength of the PR/NR comparison, and the fact that the effect is likely
underestimated due to censoring at zero, we can infer that reciprocity has an impact on
spiteful non-sharing.

The Distribution of Gifts. As a final avenue through which we can examine the
impact of sorting we zoom into different areas of the distribution of shared amounts. As
we saw already in Figure 2.1, the introduction of a sorting option significantly changes the
distributions of positive gifts in all three conditions. The graphical evidence suggested a
strong shift to the left in all three graphs.

But how does the sorting option affect different regions of the distribution? To investigate
this question, we categorize dictators into three groups: zero-sharers (including those who
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Figure C.1: Average Amounts Shared with and without Reciprocity

Figure C.2: Sorting In to Share Something or Nothing
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opt out), low sharers (who share but less than 25 percent of the endowment), and high
sharers (who share at least 25 percent). Across all conditions, 52 percent are zero-sharers,
26 percent are low sharers, and 22 percent are high sharers.6 We then regress indicator
variables for each of those groups on an indicator for the sorting option, separately for all
three groups. As shown in Table C.3, the sorting option significantly increases the fraction
of subjects who share nothing, by 20.9 percent (column 1). This is consistent with the strong
sorting effect across treatments. We also find that the sorting option has no significant effect
on the fraction of low sharers (column 3). This reflects the switch of low sharers to zero
sharing, on the one hand, and the switch of high sharers to low sharing, on the other hand.
Finally, the sorting option significantly reduces the fraction of high sharers, by 16.0 percent
(column 5).

We also find that the effect of the sorting option in the three areas of the distribution
does not vary significantly across the neutral, positive-reciprocity, and negative-reciprocity
settings. Columns (2), (4), and (6) show that the interaction of the Sorting indicator and
dummies for the positive-reciprocity and the negative-reciprocity settings are statically in-
significant or at most (in one case) marginally significant. In other words, the effect of
the sorting option in different areas of the distribution appears to be surprisingly similar
across different treatments, which is hard to reconcile with the leading theories of reciprocal
behavior.

C.3 Structural Estimation

We estimate the parameters µαr , σαr , µβr and σβr for each r ∈ {DG,NR,PR}, using a
minimum distance estimator given by (m(θ)−M)′W (m(θ)−M), where M is the vector of
true moments given by the data, m(θ) is the vector of moments predicted by the theory at
vector of parameters θ, and W is the weighting matrix. For W , we use the diagonal of the
inverse of the variance-covariance matrix.7 For the vector of moments, we break down the
choices of giving into bins: exactly 0, from 25 cents to $2.50, from $2.75 to $4.75, exactly
$5, and more than $5. In the sorting conditions, an additional moment specifies the fraction
who sort out. Altogether, we have 11 moments in each reciprocity environment, or 33 total.
In the baseline estimations, we also assume that αr is normally distributed according to
N(µαr , σαr) and βr is similarly distributed according to N(µβr , σβr). We will vary both the
bin sizes and the distributional assumptions below.

The theoretical moments are simulated in Matlab using adaptive Simpson quadrature
for numerical integration, implemented as the quad routine. An individual i with type
parameters αi and βi in a particular reciprocity environment will share xs = 5+1/(2(αi+βi))
(or the closest element of the discrete choice set) if he cannot opt out; he will sort in and
share xs even if he can opt out if U(xs) > 10 − 25α (and otherwise will sort out). This

6 Results do not substantially change if slightly different category definitions are used.
7The same pattern of results emerges if using the identity matrix as the weighting matrix instead, but

we omit these robustness checks for brevity.
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threshold allows us to simply integrate over the distribution of types within the respective
intervals to calculate the total fraction that fall within each choice category.

We determine the vector of parameters θ̂ that minimizes the distance estimator using
fmincon, which is Matlab’s implementation of Powell’s (1983) sequential quadratic program-
ming algorithm. We impose the constraints that σαr and σβr are positive and at most 20, and
that µαr and µβr are between -20 and 20.8 To make sure to find the global minimum, rather
than a local minimum, we choose starting points randomly from a uniform distribution on
the allowable ranges and run fmincon on 5 to 120 of these starting point vectors, depending
on the model specification, until the best estimates were clearly in concurrence. The best
estimate is typically found in at least half of the runs.

The minimum distance estimate is typically asymptotically normal, with a variance of
(Ĝ′WĜ)−1(Ĝ′W Λ̂WĜ)(Ĝ′WĜ)−1/N , where Λ̂ ≡ V ar(m(θ̂)) and Ĝ ≡ 1

N

∑N
i=1∇θmi(θ̂)

(Wooldridge 2002). We calculate ∇θmi(θ̂) numerically using an adaptive finite difference
algorithm.

Column 1 of Table C.4 shows the results, which are described in the main text. Columns
2 through 7 show that these findings are robust to a number of important robustness checks.
In Column 2 we show the results of an estimation using a larger set of 39 moments. We
break the choice set into a finer categorization, namely, exactly $0, 25 cents to $1.50, $1.75
to $3, $3.25 to $4.75, $5 exactly, or more than $5. The pattern of results is very similar,
with µα generally being slightly more negative and µβ being more positive.

We also estimate specifications were we alter the assumption that α and β are normally
distributed, and assume a uniform distribution, with αi ∈ [µα − σα

√
3, µα + σα

√
3] and

βi ∈ [µβ − σβ
√

3, µβ + σβ
√

3], within each reciprocity environment. These are shown in
columns 3 and 4 for the model with 33 and with 39 moments respectively.

As another robustness check, we also alter the model specification

Ur(x) = x+ (αr + βr1(sort in))(f − (x− 5)2). (C.1)

In the baseline specification, f = 0. The alternate specification allows for f > 0, which means
that extrinsic factors can increase the giver’s utility, e.g., in the form of pride, when giving at
least a threshold amount. We estimate this model with f = 5 (column 5) and f = 15 (column
6), which implies that giving at least $2.76 or $1.13, respectively, is sufficient to feel pride or
to be viewed favorably by your peers.9 The results are again very similar for the specification
with f = 5. Mean intrinsic motivation is lower than in the baseline specification, very similar
to the estimation with 39 moments in column 2, though the standard deviation becomes
smaller. Extrinsic motivation is also similar to prior estimates, and at the higher end.
The NR estimates closely resemble those in the baseline estimation, and the PR estimates
resemble most closely those in the model with 39 moments. In estimates in the specification

8 These bounds are imposed in order to speed convergence. We verify that the global minimum lies
within that range with runs using much larger bounds.

9 Note that f , which in principle could be identified separately, is not well identified in practice within
our dataset, thus motivating our tests using a set of particular values.
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with f = 15 is somewhat different. As even low amounts of giving are assumed to suffice to
generate positive image, the model tends to dismiss internal altruism as the main determinant
of giving – it becomes significantly negative in all settings. The estimates of external motives,
instead, become quite a bit larger, sometimes doubling in size. The main insight, however, is
that the magnitudes remain comparable even under this somewhat stark assumption about
external factors.

Finally, in column 7, we alter the G and H functions yet again to allow for sharing of
more than half the endowment. The utility function now becomes

Ur(x) = x− (αr + βr1(sort in))x2. (C.2)

This effectively redefines α and β relative to a new maximum level of altruism, so we cannot
compare the magnitudes of the estimates to the other specifications. Their relative levels
(between treatments), however, are interpreted similarly. This change also requires a different
breakdown of the data into moments, since a set of measure 0 is predicted to share exactly
5. We combine sharing exactly 5 and sharing more than 5, for a total of 27 moments instead
of 33.

When comparing the estimates of this baseline model to models requiring β to be reci-
procity invariant, as described in the main text, we also vary the specification and assump-
tions of the model, as we did in Table C.4. In all estimations, we replicate both patterns:
requiring beta to be constant only slightly hurts the predictive power of the model, but
requiring beta to be zero drastically reduces it. (We omit these results for brevity.)

For completeness, Table C.5 shows the actual moments along with the predicted moments
under the three models of Table 2.3. These detailed predictions mostly just break down the
overall pattern of results described above, but we note two details that could lead to future
refinements of reciprocity models. First, our distributional assumptions make it difficult for
the model to match the fraction of small gifts, simply because the weight on the functions
inducing sharing (α + β) must lie between .1026 and .2105 for the dictator to give between
25 cents and $2.50, but only has to fall between .2105 and 4 to induce sharing between $2.75
and $4.75. Hence, it might be of value to explore alternative (more exotic) distribution
or non-parametric estimations that allow for bunching to capture actual giving choices. In
our contexts, standard distribution functions sufficed to generate robust results. Second, the
data from the positive reciprocity conditions appears to fit the model less well than the other
two reciprocity conditions, mainly due to the additional jump in small gifts up to $1. This
could reflect a desire to return the $1 previously shared by the recipient, in line with Sugden’s
(1984) view of reciprocity as an obligation to return favors at a minimal level. We omit such
an ad hoc adjustment to the model for now, but a more detailed study of the function form
of extrinsic motives for reciprocal sharing might require a more detailed exploration of this
pattern.
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Table C.2: Rates of Sorting and Spiteful Non-sharing, Sorting conditions

Model: OLS Probit OLS Probit

Dependent Variable: Sorted Out Spiteful Non-sharer

(1) (2) (3) (4)

Constant
0.500∗∗∗ 0.109∗∗

(0.075) (0.047)

Positive
−0.183∗ −0.186∗∗ −0.077 −0.097∗

Reciprocity (PR) (0.096) (0.094) (0.052) (0.052)

Negative
0.087 0.087 0.091 0.072

Reciprocity (NR) (0.095) (0.094) (0.066) (0.057)

PR-NR
−0.168∗∗∗ −0.168∗∗∗

(0.001) (0.004)

Observations 184 184 184 184

(pseudo) R2 0.055 0.041 0.050 0.076

Notes: “Sorted out” is a dummy variable for choosing the sorting out
option in the sorting conditions; “spiteful non-sharer” is a dummy variable
for a participant who chooses to sort in but shares nothing. Independent
variables are condition group dummies. The probit model shows marginal
effects. Robust standard errors are in parentheses (with bias-correction
(HC3) in the linear case, see MacKinnon and White (1985).

∗ - p < 0.1; ∗∗ - p < 0.05; ∗∗∗ - p < 0.01
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Table C.5: Moments and Model Predictions

Actual
Baseline Constant Social No Social

Model Pressure Pressure

Dictator Game

Sort in, give 0 0.1087 0.1725 0.1973 0.0000

Sort in, give 0.25− 2.50 0.2174 0.0015 0.0017 0.0071

Sort in, give 2.75− 4.75 0.0435 0.0911 0.0924 0.2284

Sort in, give 5 0.1087 0.1769 0.1686 0.2382

Sort in, give > 5 0.0217 0.0000 0.0000 0.0000

Sort Out 0.5000 0.5580 0.5399 0.5262

Give 0 0.3556 0.4395 0.4428 0.5262

Give 0.25− 2.50 0.2667 0.0089 0.0089 0.0071

Give 2.50− 4.75 0.2000 0.2986 0.2971 0.2284

Give 5 0.1778 0.2529 0.2512 0.2382

Give > 5 0.0000 0.0000 0.0000 0.0000

Negative Reciprocity

Sort in, give 0 0.2000 0.2347 0.2146 0.0000

Sort in, give 0.25− 2.50 0.1600 0.0010 0.0006 0.0052

Sort in, give 2.75− 4.75 0.0400 0.0716 0.0329 0.1488

Sort in, give 5 0.0133 0.0724 0.0875 0.1257

Sort in, give > 5 0.0000 0.0000 0.0000 0.0000

Sort Out 0.5867 0.6203 0.6645 0.7203

Give 0 0.6786 0.7883 0.7515 0.7203

Give 0.25− 2.50 0.2500 0.0052 0.0044 0.0052

Give 2.50− 4.75 0.0000 0.1328 0.1262 0.1488

Give 5 0.0357 0.0737 0.1179 0.1257

Give > 5 0.0357 0.0000 0.0000 0.0000

Positive Reciprocity

Sort in, give 0 0.0317 0.1689 0.1824 0.0000

Sort in, give 0.25− 2.50 0.3968 0.0034 0.0033 0.0080

Sort in, give 2.75− 4.75 0.1111 0.1723 0.1702 0.2808

Sort in, give 5 0.1270 0.2463 0.2505 0.3085

Sort in, give > 5 0.0159 0.0000 0.0000 0.0000

Sort Out 0.3175 0.4091 0.3936 0.4027

Give 0 0.1154 0.2133 0.2645 0.4027

Give 0.25− 2.50 0.4615 0.0086 0.0091 0.0080

Give 2.50− 4.75 0.1538 0.3799 0.3705 0.2808

Give 5 0.2692 0.3983 0.3558 0.3085

Give > 5 0.0000 0.0000 0.0000 0.0000

Weighted SSE 288.7 291.8 380.2

Notes: Actual and predicted moments from GMM estimations of baseline model, model requiring that
social pressure be invariant to reciprocity, and model requiring no social pressure.
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Appendix D

Chapter 3 Experiment Instructions

Text in italics is not read aloud. Instructions are read by two research assistants: the narrator
and the demonstration player.

NARRATOR: We will start by giving you an overview of this game. Each person in this
room has been matched with a partner in the other room. Everyone in this game will earn
money which will be divided between you and your partner. Each person will earn money by
clicking a device like this demonstrate and each of you will decide how you want to divide
the money that your partner earns between you and your partner. At the end of the game,
one of the two rooms will be randomly selected, and only the decisions made in the room
that we select will determine actual payouts.

First, we will explain one part of this game that might be a little confusing. Please listen
carefully, and if there is anything you dont understand, you are free to ask questions at any
time. In this game, your partner in the next room will earn money and you will decide how
you want to divide that money between the two of you. However, you may or may not get to
keep this money at the end of the game. While we are playing the game in this room, your
partner in the next room will also be making decisions about how she would divide money
money that you will earn in the game. After we finish playing the game, we are going to
pick one of the two rooms this one or the other one. Only the decisions made in the room
that we pick will count. So, if this room is picked, we will pay both you and partner based
only on the decisions that you made in the game you will decide how to divide the money
that your partner earns. However, if we pick the other room, we will pay both you and your
partner based only on the decisions that your partner made your partner will decide how
to divide the money that you earn.

So, if we choose this room, the total amount of money you take home is determined by
your decisions and how much your partner earns. If we choose the other room, the amount
of money you take home is determined by your partners decisions and how much you earn.
Repeat this paragraph once to confirm understanding.

How will we choose which room and whose decisions determine how much you and your
partner take home from the game? After we have finished playing the game, we will place
these two round plastic disks into a cup like this demonstrate using the yellow and red disks.
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Without looking, we will pull one of the two disks out of the cup demonstrate using the
yellow and red disks. We are in Room A. So, if we pull out the yellow disk labeled A
we will divide the money your partner earned and your decisions will determine how much
everyone takes home today; if we pull out the red disk labeled B well divide the money that
you earned and the decisions made in the other room will determine how much everyone
takes home. So, if we choose A well pay you and your partner based on your decisions; if
we choose B well pay you and your partner based on the decisions that your partner makes
in the next room.

So, either your decisions or your partners decisions but not both will determine how
much both you and your partner take home at the end of the game. In this game, your
partner will earn money and you will decide how to divide it between yourself and your
partner. Later on in the game, you will also earn money. Your partner will decide how to
divide that money between the two of you. However, youll only get to keep the share of
your partners earnings that you allocate yourself and your partner will only get the rest of
the money that they earn if we pull the yellow disk out of the cup at the end of the game.
Otherwise, how much you take home today will be determined by how much you earn and
the decisions your partner makes.

Are there any questions so far?
Everything weve said so far doesnt effect you until after the game it doesnt effect the

choices you will make, or what you need to understand to play the game. Now, we will
explain in more detail how your partner earn money in this game. This will also be the way
that you will earn money later in the game.

How much money your partner earns in this game is determined by how much your
partner works. In this game, your partner will earn money by clicking this machine. It is
called a clicker. Each time you squeeze the clicker, the number on the front increases by
one. Walk around and show players the front face of the clicker as you click. Every time
you squeeze the clicker, the number goes up by one it never decreases. So, the number on
the front of the clicker shows the number of times youve clicked. In this game, your partner
will be paid money based on the number of times she clicks. Well ask your partner to hold
the clicker in one hand, and well give her ten minutes in which she can click as much as she
wants. Your partner has to keep the clicker in one hand she cant switch hands, or click with
two hands, or click on the table. Demonstrate each of these. The more times she clicks the
clicker during the ten minutes, the more money she will be paid.

How much your partner is paid depends on how much she clicks. For each number of
times she might click, the poster on the wall shows you how much she will be paid. So, shell
be paid 30 shillings if she clicks 200 times or less. If she clicks between 201 and 400 times,
she will be paid 60 shillings. Point out these examples on the wall poster. The more times
she click, the more money she earns.

The poster on the wall show you all the possible amounts of money that your partner
might earn in the game. The left side indicates all the possible numbers of times your partner
might click, and the right side indicates all the possible amounts she might be paid. For
example, if she clicks 1,900 times, the number of times that she clicks is between 1,801 and
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2,000, so she will be paid 300 shillings. Point out this row on the poster. On the other hand,
if she clicks 2,100 times, she will be paid 330 shillings because 2,100 is between 2,001 and
2,400. Point out this row on the poster. So, the more times she clicks, the more money
shell be paid. You can look at the poster to see how much your partner will be paid for any
number of times that she might click.

Here are two examples of earning money in this game. This is name of demonstration
player. Indicate the demonstration player. The demonstration player should click the demon-
stration clicker very slowly while the next sentence is being read, then stop and hand it to
the Narrator as he or she says this. Name of demonstration player did not click very much
only 650 times in ten minutes. How much will she be paid? Point to the correct row on the
poster. The number of times she clicked is between 601 and 800, so name of demonstration
player will be paid 90 shillings. The Narrator hands the clicker back to the demonstration
player.

What if name of demonstration player had clicked many times? Demonstration player
clicks very rapidly for ten seconds, stops, and hands the clicker back to the Narrator. If name
of demonstration player clicked 3100 times in ten minutes, how much would she be paid?
Point to the correct row on the poster. The number of times she clicked is between 3001 and
3250, so name of demonstration player will be paid 450 shillings.

So, your partner will be paid money in this game for squeezing a tally counter. Hold up
the clicker. The more times she clicks, the more shell be paid.

Before we explain the rest of the game, we are going to let you try clicking the counters.
We are going to give each of you a counter. Dont start clicking yet! Well give you one minute
to try clicking. You will not be paid any money for your work during this trial period it is
just to give you a sense of what clicking the counters will be like. Your partner will be given
ten minutes to click the counter the amount that you would be able to click in that time
might be about ten times as much as you can in one minute. Remember, you have to hold
the clicker in one hand you cant switch back and forth. Leave your other hand on the desk
or at your side.

Research assistants should hand each person a clicker, making sure that they do not start
clicking immediately. Once everyone has a clicker in their hand, set a cell phone timer to
time one minute. Tell the players when to begin, and then count down the last five seconds
before they have to stop. When time is called, make sure that everyone stops. They should
not touch their clickers after time is called. As the Narrator continues with the instructions,
the other research assistant should collect all the clickers, remove the tape, reset them to
zero, and re-cover them with tape so that they cannot be manipulated.

Part III
Weve explained how your partner will earn money in this game by clicking a tally counter.

Now we will explain about your partners. This is the last thing you need to understand about
this game.

Weve divided you into two groups. We randomly assigned half of the seat numbers to
each room. Everyone in this room is in Group A, and everyone in the other room is in Group
B. Every player in Group A has been matched with a player in Group B. That person is
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your partner. You will never learn your partners identity, nor will your partner ever learn
who you are.

In this game, your partner will earn money by clicking a tally counter and you will decide
how you want to divide the money that you earn between yourself and your partner in the
next room. You can divide it any way you like the choice is yours. You can give yourself all
of your partners earnings, give your partner all of her earnings, or do anything in between.
The only way your partner can receive any money in this game is for you to give it to her.
The money that you give to your partner will be the only money that your partner receives
if we draw the yellow disk out of the bowl at the end of the game. Hold up the yellow disk
to remind the audience about the disks.

Before you earn money by clicking, well ask you to indicate how much of your partners
earnings you would like to give yourself and how much you want to give to your partner. You
are allowed to give as much or as little to your partner as you want it is your decision. How
much you want to give to your partner might depend on how much you earn. You have tried
clicking the counters you know what it is like. For each possible amount that your partner
might end up earning, well ask you to indicate how you would divide that money between
yourself and your partner. Later, when we find out how much your partner has actually
earned, well divide the money that shes earned between you and your partner however you
told us to.

Before we give your partner the opportunity click the counters, we will give each of you a
set of forms like this. Hold up a decision packet. The packet lists all the possible amounts of
money that your partner might earn: on each page of the form, there is one possible amount
of money that your partner might earn by clicking. Indicate sample decision sheet on the
wall of the room. So, the first page is 30 shillings, the second page is 60 shillings, all the way
up to 600 shillings. You can see that one each page, you can actually see the coins that your
partner will earn.

On each page, youll indicate how you want to divide the money that your partner earns
between you and your partner by circling the coins that you want to give to yourself, and
not circling the bills and coins that you want to give to your partner.

Lets look at a couple of examples. Name of demonstration player is about to make her
decisions about how shed like to divide the money that her partner earns between herself
and her partner. The demonstration player stands in front of the first sample decision sheet.
Remember, shell circle any coins she wants to give to herself, and shell leave unmarked any
coins that she wants to give to her partner. Name of demonstration player, are you ready
to start?

DEMONSTRATION PLAYER: Yes, but I have a question. After the game, can I find
out who my partner is, so that I know whether I gave her enough money?

NARRATOR: No. Youll never know who your partner is.
DEMONSTRATION PLAYER: OK. Demonstration player turns to face the first decision

sheet. She mimes thinking for a few seconds before speaking. I will give myself twenty shillings
and give my partner ten shillings. Demonstration player circles twenty shillings on the sample
decision sheet.
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NARRATOR: Well go through the sheets in your packet one at a time. Next, name of
demonstration player will decide how she wants to divide the money if her partner earns
shillings.

DEMONSTRATION PLAYER: Demonstration player again thinks for a few seconds. I
will give myself all of the money. Demonstration player circles each of the rows of coins.

NARRATOR: Remember, you can divide the money that your partner earned any way
you want the decision is yours. You can give your partner all of her earnings, or none of it.
You can do whatever you want to do. Each possible amount that your partner might earn
is represented on one of the pages of your packet. As the amounts get higher, you will have
to divide more coins between yourself and your partner.

DEMONSTRATION PLAYER: Demonstration player moves over to the sample page
with three hundred shillings on it. I will give myself 150 shillings and give my partner 150
shillings. She circles 150 shillings worth of coins on the sheet.

NARRATOR: We will ask you how you want to divide all of the possible amounts your
partner might earn: 30 shillings, 60 shillings, all the way up to 600 shillings. Then, if the
yellow disk is picked at the end of the game, well find out how much your partner actually
earned and divide your partners earnings exactly how you told us to.

Are there any questions? Answer any questions. OK, we are finished explaining the
game. Now, lets review.

First, we are going to ask you to indicate in a decision packet how you want to divide your
partners earnings between yourself and your partner. Youll tell us how you would divide all
of the possible amounts that your partner might end up earning by clicking.

After all of you have made your decisions about how you want to divide your partners
earnings, each person will be given ten minutes to click the tally counter. The more times
you click, the more money you earn; the poster on the wall tells you how much you will
earn for each possible number of times you might click. After we determine how much your
partner has earned, we will divide that money between you and your partner however you
told us to.

At the end of the game, well place these two plastic disks into a cup. Well pull one of the
disks out without looking. If we pull out the yellow disk with a letter A on it, youll take
home the money your partner earned minus whatever amount you allocate to your partner.
Your partner will take home only the money that you allocate them.

Are we ready to begin?
Answer any questions, and then pass out the decision packets and pens. It is very

important that there is no talking at all while the subjects make their decisions.
After all the players have made their decisions, collect the packets and all of the pens.

Then read the following. Youve all decided how you want to divide the money that you earn.
Now we are going to let you click the counters to determine how much you are paid. Well
place a counter on the desk in front of you. Please do not pick it up until we tell you to.
Pass out the re-taped clickers, making sure that each is set at zero. Then set a mobile phone
timer for ten minutes and tell the players to start. Inform them when they have one minute
left, and then count down the last five seconds.
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