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Abstract

We experimentally investigate if inequalities in past economic opportunities affect
long-run cooperation. Groups of participants played an uncertain number of help-
ing games each time in a random anonymous pair where a coin flip determined who
could help whom. This provided exogenous variation in past opportunities, while en-
suring equality of future opportunities. Full cooperation is the efficient equilibrium.
Theoretically, variation in past opportunities should not affect the incentive struc-
ture and behavior. Empirically, variation in past opportunities weakened norms of
mutual support and reduced coordination on efficient play. Participants conditioned
choices on own past opportunities and, with inequalities made visible, discriminated
against those who were better-off, while becoming more tolerant of defections.
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1 Introduction

Inequality in opportunity, income, and wealth looms large in the mind of
people across the world because of the view that it undermines the long-

run prosperity of a nation (NYT, 2015; Pew Research Center, 2014; Stiglitz,
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2012). Broadly speaking one can identify two channels through which in-
equality harms prosperity. One is conventional: inequality induces economic
inefficiency by creating distortions in capital and labor markets, which result
in resource misallocation (e.g., Aghion and Williamson, 1998; Piketty, 2014).
A second channel is behavioral: inequality erodes cohesion and trust in society
(Putnam, 2000), which harms prosperity because it distorts the structure of
incentives for cooperation, especially in societies where economic interaction is
impersonal (Kimbrough et al., 2008; North, 1991). Much less is known about
this second channel, compared to the first. This study contributes to filling
this gap by means of an experiment.

We construct societies of “strangers,” where subjects cannot exploit repu-
tational mechanisms to build trust and cohesion in their group. The catch is
that though cooperation is beneficial and, in fact, necessary to maximize ex-
ante payoffs, it cannot guarantee income equality ex-post. We ask: does this
kind of variation affect overall cooperation and the group’s ability to prosper?
Theory says it should not if agents are expected income maximizers. Field
data offers ambiguous evidence on this point because many institutional and
environmental factors co-vary with economic inequality. Prosperity may reflect
changes in the capital market’s structure, not wealth inequality; or, reduction
in social cohesion may stem from migration, not income gaps. Inequality it-
self may stem from a mix of factors (choice, luck, power, ability) and may
affect the return from cooperation. Our experiment controls for these kinds of
confounding factors.

In our experiment, a group of four subjects plays an indefinite sequence of
helping games in ever-changing pairs. This offers the simplest setup to think
about long-run cooperation because the interaction amounts to a random se-

quence of individual decision problems. In each pair there is a recipient, and



a donor who has the option to provide a large benefit to the recipient (coop-
eration). As an alternative, the donor may choose a smaller benefit for herself
(defection). This cost of cooperation implies that donors may have a short-
run temptation to free ride, receiving help from others while giving none. This
gives rise to a social dilemma where per-capita income increases with cooper-
ation. A key design feature is that a virtual coin flip determines who can help
whom in each pair. This random role assignment amounts to an uncontrollable
shock to earning opportunities. It ansures equal opportunity ez-ante but not
ex-post as the realized role sequences are inherently heterogeneous. Someone
will be a donor more often than others and vice versa. Theoretically, this
heterogeneity in past opportunities is payoff-irrelevant and should not affect
the structure of incentives. Full cooperation maximizes expected payoffs for
everyone, independently of how roles have been distributed up to that point.
Under an efficiency criterion, full cooperation is thus a natural outcome.

In this indefinite horizon environment, cooperative strategies such as “tit-
for-tat” cannot support cooperation because players interact as strangers that
are constantly rematched, not as partners in fixed pairs.! Here, opportunistic
temptations can be removed by exploiting information about the actions taken
in the group (Abreu et al., 1990; Kandori, 1992). A social norm based on a
grim strategy supports full cooperation as one of multiple equilibria. Although
full cooperation maximizes ex-ante payoffs, it cannot guarantee equal payoffs
ex-post because of the random role assignment. Some players may have the
advantage of having enjoyed more of the benefits while shouldering less of the
cost from cooperation (frequent recipients). Others will have the disadvantage

of having shouldered most of the burden of cooperation (occasional recipients)

!Strangers are rematched at random in each round, cannot identify opponents and can
neither build a reputation nor engage in relational contracting (Camera et al., 2013).



and in extreme cases may even end up earning less that the full-defection
payoff, ex-post. Theoretically, these inequalities should not alter the structure
of incentives for payoff-maximizing players because the expected return from
cooperation is independent of past opportunities. This “payoff irrelevance” of
inequality implies that choices should not depend on role histories they can
only depend on past conduct, so variation in past opportunities should not
empirically induce a variation in behavior.

Our first contribution is to document that uncontrollable variation in past
opportunities hindered coordination on efficient play in the experiment. There
is evidence that donors conditioned their choices on their own role history.
Those who were at a disadvantage with few past opportunities to get help and
many to offer it cooperated significantly less than other participants. The
message is that intra-group economic inequalities that should be theoretically
inconsequential, may in practice present an obstacle to group cooperation.

As a second contribution, we demonstrate that cooperation is elastic to
information about inequality. In a treatment, donors could compare their
past opportunities to the recipient’s, prior to choosing. These disclosures made
salient inequalities in past roles without theoretically altering the structure of
incentives compared to Baseline; the disclosures neither reveal past conduct or
future intentions, nor alter the expected return from cooperation. Empirically,
these disclosures affected behavior. Players who had seen no defection in their
group cooperated less than in Baseline. Disadvantaged donors were less likely
to help when the recipient was known to have been advantaged in her past
opportunities. As a result, cooperation and coordination on efficient play both
suffered compared to Baseline where inequalities remained hidden.

Overall, not all defections were equal. Some are evidence of free-riding,

some of punishment, and yet others reveal that participants defected to coun-
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teract unfavorable past opportunities. Inequality disclosures led to discrimina-
tion against more fortunate counterparts but, interestingly, the average donor
also became more tolerant of defections. These findings are robust to disclosing
inequalities in wealth, in treatments where donors could compare their past
earnings to the recipient’s, before taking an action. The evidence that donors
were less cooperative even if no one else had defected, used the information
to discriminate against more fortunate players, and were more tolerant of de-
fections, suggests that inequality or fairness concerns (e.g., Fehr and Schmidt,
1999) might have driven behavior when inequality was made salient.

Three features set our design apart from other experiments about cooper-
ation and inequality. First, not only is full cooperation a Nash equilibrium,
but it is only one of many possible equilibria. By contrast, in previous de-
signs the efficient outcome is not an equilibrium and oftentimes the inefficient
outcome is the unique Nash equilibrium (e.g., Andreoni and Varian, 1999).
Second, interaction has a long-run horizon and is impersonal, which is unlike
previous partners designs (e.g., Nishi et al., 2015). This prevents reciprocity
or reputation-building, and implies that cooperation cannot be incentivized
by individual punishment of defectors but must rely on collective punishment.
The study of cooperation and inequality in such a setup is still largely unex-
plored in the experimental literature on supergames. Finally, we isolate the
behavioral impact of inequality by filtering away possible effects of differential
economic incentives. In our design, inequality is theoretically irrelevant be-
cause cooperation has the same expected return for all group members, unlike
in previous experiments with heterogeneous benefits (e.g., Gangadharan et al.,
2015). Section 2 discusses in more detail the related experimental literature.
Section 3 describes the design. Section 4 presents the theory. Section 5 reports

the main results and Section 6 offers some final considerations.



2 Related studies

Our work is mainly related to experimental studies of cooperation with re-
peated play and, in particular, to indefinitely repeated dilemmas (Palfrey,
1994). These games support a richer set of equilibria compared to games that
are one-shot or with a commonly known number of rounds. In the typical
experimental design of indefinitely repeated dilemmas, the matching protocol
involves fixed pairs of subjects, who take an action in every round, in a sym-
metric game (e.g., see the survey in Crawford, 2016). That design not only
allows for reciprocity mechanisms to support cooperation, but it also ensures
that earnings are equal under full cooperation.

Recent experiments have considered a design that rules out reciprocity,
and where full cooperation does not guarantee equal earnings (Camera and
Casari, 2014; Camera et al., 2013). In their strangers design, pairs are ran-
domly re-matched each round and subjects do not take an action in every
round; they either have the opportunity to give a benefit to someone else, or
to receive a benefit from another subject at randomly alternating points in
time. The running total of earnings dynamically evolves according to random
elements as well as the actions of counterparts. In these experiments subjects
are neither informed of their position in the distribution of earnings nor of the
realized distribution of opportunities to give or receive benefits. Our exper-
iment manipulates this informational condition, to determine how, if at all,
such information impacts cooperation and realized efficiency.

There is a vast economics literature about fairness and inequality aversion
and how to incorporate it into economic models (e.g., Bolton and Ockenfels,
2000; Fehr and Schmidt, 1999; Rabin, 1993) and although our study is related

to it, it is not an experiment about testing these models in the lab (e.g., Blanco



et al., 2011; Deck, 2001; Kagel and Wiley-Wolfe, 2001). The experimental lit-
erature suggests that individuals do care about equality in outcomes, at least
to some degree, as inequality affects behavior. Some experiments have focused
on how wealth inequality affects behavior in one-shot or finitely repeated so-
cial dilemmas. The results are mixed. Andreoni and Varian (1999) use the
canonical trust game but provided varying show-up payments to subjects to
induce inequality. They find no consistent effect of induced inequality. How-
ever, Greiner et al. (2012) find that initial inequality leads to greater trust in
a repeated trust game with anonymous rematching because higher wealth is a
clearer signal of previous untrustworthiness when initial conditions are equal.
Nishi et al. (2015), finds that players who are informed about partners’ past
behavior, in a networked public goods game, cooperate less when they are in-
formed about the wealth of others. Gangadharan et al. (2015) find a negative
impact of inequality on efficiency in a linear public good game where subjects
can communicate with and reward others. (Dannenberg et al., 2010) find that
participants in non-strategic games show considerable aversion to inequality,
be it advantageous or disadvantageous. In all of these studies, cooperating by
investing own wealth to bestow benefits on others (i.e., social fungibility) is not
part of a Nash equilibrium for a self-interested, rational player unless one ex-
plicitly considers heterogeneity or introduces social components in preferences.
By contrast, we study a game where full cooperation is a Nash equilibrium
even if players are homogeneous and self-interested wealth is not socially
fungible, and others’ past conduct is kept private.

There is also mixed evidence on how externally-imposed payoff inequal-
ity affects behavior. In a real effort task, (Ku and Salmon, 2012) show that
exogenously imposed wage inequality leads to discouragement for disadvan-

taged players but does not encourage advantaged players. In strategic set-



tings externally-imposed payoff inequality affects efficiency and the division
of surplus. Goeree and Holt (2000) find that differences in fixed payments
that should not theoretically alter behavior induce in laboratory bargaining
games offers that are not consistent with Nash equilibrium but are consistent
with a fair division of final payments. In a dynamic public goods experiment,
Sadrieh and Verbon (2006) find no clear link between cooperation among part-
ners and the exogenous distribution of rights to the surplus generated. Instead,
Tavoni et al. (2011) shows that endowment inequality hampers the ability of
people to coordinate on a cooperative outcome in a threshold public goods
game. Just as in Goeree and Holt (2000), our design introduces heterogeneity
that should theoretically be irrelevant, but instead empirically affect behavior.
As in Tavoni et al. (2011), we find evidence that this heterogeneity significantly
affects cooperation.

Fairness and inequality have also been investigated in non-strategic dis-
tributive choice experiments where a disinterested third-party (a spectator)
must select a division of resources between two others. Some of this research
finds support for “luck egalitarianism,” the notion that actions are meant to
smooth out outcome differences due to uncontrollable factors. In Konow (2000)
spectators overwhelmingly choose an equal split between two agents when the
allocation of resources is uncontrollable, and instead condition the division on
subjects’ effort when effort affects outcomes. However, other research finds
that both controllable and uncontrollable factors are taken into account in
distributive choices. In Mollerstrom et al. (2015), spectators condition the di-
vision of resources based on subject’s risky choices even if these choices did not
cause resource differences. In our study there are no disinterested spectators
but, as in these experiments, the role assignment is a form of uncontrollable

inequality. Frequent donors have limited earning opportunities but abundant



opportunities to create wealth in the group, while frequent recipients face the
opposite situation. Egalitarian subjects might thus attempt to address these
uncontrollable differences by conditioning their choices on their role history
as the game progresses, even if past role assignments do not affect the sub-
jects’ future economic prospects and in theory should not affect choices of
payoff-maximizing players.

Finally, our study is situated in an experimental literature about how in-
formation influences the efficiency of outcomes. This literature is vast, as it
straddles several research agendas, from the study of reputation (Camera and
Casari, 2009; Bolton et al., 2005; Schwartz et al., 2000), to the study of trans-
parency and communication (Ellingsen and Ostling, 2010; Huck et al., 2000;
I[saac and Plott, 1981), from the impact of payoff asymmetries on cooperation
(Andreoni and Varian, 1999; Chen and Gazzale, 2004) to the study of the role
of information in market and strategic experiments (Kagel and Levin, 1986;
Nagel, 1995; Roth and Malouf, 1979). Although there are elements of com-
monality with all of these research themes, our most direct contribution is to
the last strand of research. First, we adopt a design where subjects cannot
build a reputation in any treatment they remain strangers in all interactions
and can never establish reciprocal relationships. Second, all treatments are de-
signed so that the past conduct of an individual always remains opaque and
players have no ability to communicate. Third, in all treatments cooperation
symmetrically benefits players because there is always equal opportunity and
players who face identical decisional situations have equal payoff matrices.
When we manipulate the amount of information across treatments we find
that less, not more, information is beneficial. This result is related to similar
findings in market experiments and strategic bargaining games (see Smith,

1994, p. 119). Unlike those settings, however, we focus on information that



is payoff-irrelevant, cannot disclose past conducts, nor can be used to build
reputations. We find that the less informed players are about the distribution
of past earning opportunities, the easier it is for them to coordinate on the
efficient equilibrium. This pattern is not predicted by the standard application
of folk theorem-type results because the efficient outcome is equally attainable
in all informational settings. Yet, providing this information alters behavior
in the experiment as subjects who have had few recipient roles, and thus have
fallen behind in their earnings, tend to be less cooperative when they meet

someone who appears to be ahead of them.

3 Experimental design

In our experiment, four subjects faced an indefinite sequence of “helping
games.” We adopt a 2x2 design where one factor is knowledge of relative past
roles and the other is knowledge of relative past earnings. In all treatments:
the socially optimal and selfish outcomes can be supported in equilibrium;
subjects cannot build reputations or engage in reciprocity; past behavior can-
not impact future opportunities or feasible outcomes. Table 1 provides a brief

summary by treatment, while the specific details are discussed below.

Table 1: Sessions and treatments

Treatment

Variable Baseline Roles Wealth History
Blue Index No Yes No Yes
Earnings Index No No Yes Yes
Subjects/Sessions 64/4 64/4 64/4 64/4
Superg./Avg. rounds 80/18.5 80/18.4 80/18.5 80/19.6
Salient $ Earnings

average 26.38 25.94 25.00 30.08

min, max 8.75, 54.00 6.50, 55.50 9.25, 54.00 10.00, 54.00
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Interaction in a round: In each round of the experiment subjects face a
helping game. Each game consists of a “donor” who is endowed with a good
and a “recipient” who values the good more than the donor. The donor faces
an individual decision problem: she can transfer the good to the recipient
(Help), or she can consume the good (Do nothing). The recipient has no
endowment and no action to take. All framing in the experiment was neutral.
The structure of the game is in Table 1, while screenshots and instructions

can be found in Appendix C.

Table 2: Payoff Matrix

Donor

Help Do nothing

Recipient g,0 d—1,d

Notes: In the experiment g=25, d=6, [=2 points. 1 point=%$0.20.

If the donor helps, then the recipient earns g while the donor earns nothing.
Otherwise, both subjects earn a default payoff, which is higher for the donor;
d denotes the donor’s default payoff and d — [ denotes the recipient’s default
payoff, with g > 2d —1 > 0. There is cooperation in a meeting when the donor
chooses to help the recipient; otherwise, there is defection. Given the payofts,
the donor’s dominant action is to do nothing. Cooperation is not mutually
beneficial but it is (socially) optimal as it maximizes surplus in the pair. In
the experiment d = 6 points, | = 2 points, g = 25 points, where points is the
experimental currency unit. The surplus from cooperation is g — (2d — 1) = 15
points. The cost of cooperation to a donor is the difference in the two possible
payoffs 0 — d = —6 points; the benefit of cooperation to a recipient is her

surplus g — (d — [) = 21 points; hence the benefit/cost ratio is 3.5.
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Baseline session and supergame: A session involved 16 subjects in the lab
at the same time, all exposed to the same treatment, which was chronologically
divided into five distinct supergames. In a supergame, subjects interacted for
an indefinite number of rounds in fixed matching groups of size four. Hence,
there were four concurrent supergames being played in a session. In each group,
subjects were randomly re-matched into pairs at the start of each round, so
there was a 1/3 probability of meeting the same person in two consecutive
rounds. Subjects did not know with whom they were paired nor did they
know who was in their matching group in any supergame.

Every round, in each pair the computer randomly assigned the recipient
role to one subject (“blue,” in the experiment), and the donor role to the other
(“red”), with equal probability. Hence, in every round half the subjects where
recipients and half were donors. The random assignment of roles is a shock
that affects the subject’s earning potential for the round because recipients
have a superior earning potential (25 points vs 6 points). This shock ensures
equal economic opportunity going forward because payoff matrix and role as-
signment process are fixed. As a result, in a fully cooperative outcome future
earning prospects are identical across individuals and rounds, and are com-
pletely unaffected by differences in past roles. Yet, the random assignment of
roles provides an exogenous source of variation in cumulative earnings, and
so it is likely to generate unequal economic results over the course of the su-
pergame. As the supergame progressed, some participants could be recipients
more often than others, thus having more chances of getting the higher payoft
of 25 if cooperation occurred.

The duration of the supergame was uncertain because it was determined
by a random continuation rule (as in Roth and Murnighan, 1978). A su-

pergame began with 15 fixed rounds after which successive rounds occurred
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with probability S = 0.75. This continuation probability can be interpreted
as the discount factor of a risk-neutral subject. A priori, the expected du-
ration of a supergame was 18 rounds because from round 15, in each round
the supergame is expected to last 3 more rounds. At the end of each round a
computer drew an integer number between 1 and 100 with equal probability,
which was then revealed to all subjects. A draw equal to or below 75 informed
subjects that the supergame would continue (otherwise, it would end). 2

At the end of each round, subjects observed whether or not the outcomes
were identical in both pairs of their group. This form of anonymous public
monitoring allows public detection of deviations from a social norm, and it
could also simplify coordination tasks, but it does not allow agents to identify
opponents (see screenshots from instructions in Appendix C). Hence, because
individual histories remained private, subjects could neither build a reputation
nor engage in relational contracting. Public monitoring ensured that the min-
imum discount factor supporting full cooperation in equilibrium was invariant
across treatments (see next section).?

Supergames terminated simultaneously for all concurrent groups. After
each of the first four supergames, subjects were placed into new four person
matching groups and began playing another supergame. Matching groups were
constructed so that no one was ever in a group with someone else more than
once. Subjects were aware of this fact and, as a result, we have twenty unique
groups per session. At the conclusion of a session, one supergame was selected
randomly (Sherstyuk et al., 2013) and subjects were paid based upon their

earnings in that supergame at the rate of $0.20 per point.

2This number could also serve as a public coordination device, at the group level.
3Subjects had access to information about past outcomes of every match in which they were
involved. Each subject had pen and paper at their station.
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Roles treatment: In this treatment donors observed explicit information
about inequality before making their choice. At the start of any round af-
ter the first round in a supergame, one can measure the proportion of past
rounds in which a subject was a recipient (we call this the recipient rate). Un-
equal recipient rates give rise to inequality in past earnings, especially when
cooperation rates are high given the greater spread in points.

In the Roles treatment, before making a choice, donors observed the nor-
malized recipient rate for each group member. This information was called the
“blue index” as it conveyed information about how often players had been in
the blue role. The donor observed her blue index, the paired recipient’s index,
and the index of the two others in a random order. To facilitate comparisons,
the average relative frequency of 0.50 was normalized to 100, so a value of
100 + z indicated a % departure from the average.

Adding this index neither expands the action set relative to Baseline, nor
affects payoffs in the stage game. The index expands the strategy set, as
donors can condition their choice on the provided information, in rounds ¢t > 2.
Otherwise, the treatment is identical to Baseline. In particular, index values
(i) neither yielded points nor could be redeemed for points or dollars, and (ii)
masked the identity of donors and preserved anonymity because they were not
associated with individual identifiers and were unobservable to recipients.
Wealth and History treatments: In the Wealth treatment, donors received
information about the distribution of “wealth” defined as the subject’s running
total of points earned as the supergame progressed. Since the mean running
total varied from round to round, this information was presented in relative
form, through an index with the round mean normalized to 100 (“earnings
index” in the experiment). A donor would observe her own relative wealth,

the relative wealth of the matched recipient, and of the other two people in
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her group. In the History treatment, donors saw both the “blue” and the

“earnings” indices. Recipients could never observe these indices.

Procedural Details: We recruited a total of 256 subjects through announce-
ments at the University of Arkansas. All subjects recruited had no previous ex-
perience with this type of game.* After giving informed consent, subjects were
seated at private terminals. Neither communication nor eye contact was possi-
ble among subjects at any time during the session. The experimenter publicly
read the paper instructions at the start of the experiment, which were then left
on the subjects’ desks. The experiment was programmed and conducted with
the software z-Tree (Fischbacher, 2007). On average, a session lasted 94 rounds
for a running time of approximately 120 minutes including instructions, a paid
post-instruction comprehension quiz, and post-experiment payment. Average
earnings were $27.00 per subject (min = $6.50, max = $55.50) excluding a $5
fixed participation payment and an average of $2.10 (min = $.75, max = $2.50)
from providing correct answers to the post-instruction comprehension quiz
($0.25 for each of 10 questions). Only one randomly selected supergame from

the session was paid.

4 Theoretical considerations

In our setup, players benefit from cooperating fully. The experiment can shed
light if full cooperation is ever achieved and, if not, what efficiency level is
attained. Here we show that in every treatment, groups can theoretically

attain multiple Pareto-ranked equilibria, which range from full defection (no

4About 55% of subjects were males, and the rest female. The subject pool is composed of
about 90% undergraduate students with the remainder being primarily graduate students
although some faculty, staff, and non-university associated people are in the pool. We
include sex differences as controls in the econometric analysis.
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donor ever helps) to full cooperation (every donor always helps). Defection is
the unique Nash equilibrium in a one-shot interaction because help is costly
to a donor (0 instead of 6 points). It follows that Full defection is always a
sequential Nash equilibrium because it consists of an indefinite repetition of
the one-shot Nash equilibrium. Payoffs in the supergame are minimized under
Full defection and are maximized only under Full cooperation, which is also an
equilibrium because subjects could observe whether or not choices differed in
their group, in each round. This form of anonymous public monitoring can be
exploited to build a rule of cooperation supported by a punishment convention
that is triggered if the rule gets broken. Specifically, full cooperation can be
supported as a (sequential) equilibrium if a subject helps from the beginning
of the game whenever she is a donor, but switches to defection forever after
someone defects (Kandori, 1992, Proposition 1). When everyone adopts this
strategy, then we say that cooperation is a social norm. Here, any defection
is punished with permanent defection by the entire group.

Cooperation is an equilibrium when two conditions apply: in equilibrium,
every donor prefers to help; out of equilibrium no donor prefers to help. The
latter condition is immediately verified: once someone moves off equilibrium,
that deviation is publicly observed. Hence, every donor defects thereafter
and there is no longer an incentive to cooperate. The first condition requires
checking that a donor cannot improve her payoff by moving off equilibrium

(unimprovability criterion). In Appendix A we prove that this is the case as

2d

long as players are sufficiently patient, if § > * := paw
g

Proposition 1. In our experiment, full defection and full cooperation can be
supported as an equilibrium.

The threshold value * is the ratio between the cost of cooperation for a
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donor d and the surplus difference expected next round, amounting to J
The parameter (3 is the continuation probability of the game, 0.75. The con-
dition § > [* is necessary and sufficient for the existence of a cooperative
equilibrium. Based on the experimental design we have 8* = 4/9, so cooper-
ation is an equilibrium in every treatment. Many other equilibria exist in all
treatments, with efficiency degrees below that attainable under full coopera-
tion and above that attainable under full defection. Equilibrium multiplicity
gives rise to strategic uncertainty and equilibrium selection is an open ques-
tion (see the discussion in Blonski et al., 2011). Full cooperation is Pareto
dominant and so is the natural equilibrium for players to coordinate on, if

> Full defection, however, is evolutionary

efficiency is the selection criterion.
stable (Camera et al., 2013). Hence, there is no guarantee that full cooperation
is realized instead of a lower-efficiency equilibrium.

Three comments are in order. First, there is “equal opportunity.” In
each round, players’ ex-ante earnings potential is governed by a payoff matrix
and a role assignment process that are identical across players and fixed
independent of past roles and past frequencies of cooperation.

Second, full cooperation supports income inequality ex-post because the
realized sequences of donor and recipient roles inherently vary across subjects,

as the game progresses. Disparities in individual histories of roles are an ex-

ogenous source of earnings variation in the experiment.® Although this factor

®A version of the concept of risk dominance in Blonski et al. (2011) can be adapted here to
show that cooperation is risk dominant. The coefficient 5* also depends on the assumption
of linear preferences. One can show that with CRRA preferences of the type u!=7/(1 —v)
full cooperation remains an equilibrium if v < 0.37. Estimates of CRRA coefficients vary
widely depending on many factors; in experiments with a fixed recruitment fee, such as
ours, we find a coefficient of 0.34 (Harrison et al., 2009), while in experiments with low
stakes 60% of subjects lay below 0.41 (Holt ad Laury, 2002). Hence, full cooperation cannot
be ruled out as an equilibrium even under empirically reasonable risk aversion.

In a cooperative group it would be the only source of earnings variation. Using the roles
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induces inequality in realized cumulative earnings, it is uncontrollable and
does not alter the structure of incentives because it does not affect continua-
tion payoffs in the efficient equilibrium.

Third, neither income inequality that is realized ex-post, nor the underly-
ing factor that generates it, can alter the power structure in the game because
high-income participants have no greater control over the earnings of others
than low-income participants. By design ex-post inequality of opportunities
is irrelevant for future payoffs and theoretically should not affect the struc-
ture of incentives. Given these considerations, we put forward a first testable

hypothesis:

Hypothesis 1. Players do not condition actions on their own history of roles.

A key feature of our experimental design is that revealing role or earnings
histories does not change important properties of the game. We state this

explicitly in the following Proposition.

Proposition 2. Revealing the distribution of past roles or earnings neither
eliminates the equilibria that are possible in Baseline, nor alters the expected
payoff in the efficient equilibrium or the parameter set supporting it.

The proof of this claim is simple. In Role, Wealth and History treatments
donors can condition their help on the information provided by the blue and
earnings indices. Adding these indices increases the set of available strategies
compared to Baseline, but does not expand the payoff set because the efficient
outcome is an equilibrium in all treatments. Hence, even if the possibility to
condition behavior on either the blue or the earning index alters the equilib-

rium set, this does not alter the Pareto efficiency frontier. Moreover, the Role,

sequences realized in the experiment, a counterfactual simulation reveals that full coop-
eration in Baseline would have generated a mean payoff 12.50 points per round, with a
standard deviation of +3 points amounting to an income gap of approximately +56 points
for the average supergame.
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Wealth and History treatments do not eliminate any of the equilibria that are
possible in Baseline; as players are not forced to use the information provided,
they can always rely on strategies that ignore either index.

The second part of the statement follows from observing that the use of
conditional strategies is neither necessary nor sufficient to sustain full coop-
eration. It is not necessary because defections are publicly revealed, so the
efficient outcome can be attained in all treatments by conditioning choices on
the outcomes seen in the group. It is not sufficient because either index masks
the identity of counterparts, cannot be used to signal a cooperative intention,
and does not reveal individual past conduct.

Summing up, the structure of incentives remains unaltered as we add the
payoff-irrelevant information offered by the blue and earnings indices: the ef-
ficient outcome remains an equilibrium in all treatments and the return from
cooperation is unchanged, also. This suggests that there is no obvious reason
to expect significantly different behavior across treatments. Conditioning ac-
tions on information about past roles or earnings does not enhance prospective
outcomes. Payoff maximizing players can easily coordinate on efficient play
in all treatment by relying on public monitoring of defections in their four-
person group. Conditioning actions on a (privately observed) statistic about
past roles or earnings does not go in the direction of facilitating coordination
on cooperation, and in fact may only contribute to increase coordination com-
plexity. While payoff-maximizing players could employ such strategies there is
no clear benefit from doing so and hence no reason to expect that subjects will

use them, if available. We thus put forward two additional testable hypotheses:
Hypothesis 2. Players do not condition actions on role histories of others.

Hypothesis 3. Players do not condition actions on earnings histories of oth-
ers.

19



As noted above, the experimental literature suggest that individuals may
be driven by a mix of motives, including fairness or aversion to inequality in
outcomes. Thus one may ask: would social norms exist that support some
cooperation if players were driven to some extent by inequality or fairness
concerns? Unfortunately, there is very little work on cooperation in indefinite-
horizon games among heterogeneous, anonymous and randomly matched play-
ers. One related study is Camera and Gioffré (2017), which demonstrates that
“asymmetric” social norm equilibria exist in which players defect when they
are at a relative disadvantaged, and cooperate otherwise. In that study, there
is an infinite sequence of PD games with payoff matrices that stochastically
vary over time and can be occasionally asymmetric. As the norm calls for
occasional defections, a simple public monitoring of actions cannot consent
an accurate detection of deviations, hence the model loses the nice recursive
structure of a full cooperation norm. Asymmetric cooperation must thus be
supported by a contagious punishment process that is triggered by a privately
observed deviation. It is conceivable that in our setting with observable past
roles or wealth a similar scheme could support partial cooperation equilibria
in which defections are tolerated under certain circumstances (e.g., being a fre-
quent recipient) but should trigger a switch to a punishment mode in others.
If a norm of this kind is indeed adopted, then adding blue or earnings indices
should reduce average cooperation rates and coordination on full cooperation
relative to Baseline. Moreover, defections should be less likely to trigger future
punishment relative to Baseline because not every defection is a deviation. We

thus put forward this hypothesis:

Hypothesis 4. If inequality or fairness concerns drive behavior, then disclos-
ing inequalities should result in declines in efficiency and full cooperation, but
greater tolerance of defections.
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5 Results

This section is dividend into three parts. We start by documenting that when
inequalities remained hidden (Baseline), donors conditioned their choices on
their own past roles in the preceding rounds. Subsequently, we provide ev-
idence that, when we revealed inequalities in past roles (Roles treatment),
donors discriminated against advantaged players, which further hindered co-
ordination on efficient play compared to the Baseline treatment. Finally, we
discuss the robustness of these findings to explicitly revealing wealth inequal-

ities as in the Wealth and History treatments.

5.1 Inequalities remain hidden

The Baseline experimental economies struggled to achieve the efficient out-
come.
Result 1 (Baseline). Cooperation and efficiency increased over the course of

a session, but seldom reached 100%. No group coordinated on the inefficient
equilibrium, and 12.5% of groups coordinated on the efficient equilibrium.

Support for this result is provided in Tables 3 and 4. By design, (realized)
efficiency in a group corresponds to the mean cooperation rate of the four
subjects composing that group (N=80 per treatment). A subject’s cooperation
rate corresponds to the proportion of cooperative choices the subject took as

a donor in the supergame (N=320 per treatment).
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Table 3: Realized Efficiency: Average and Thresholds

Supergame Realized efficiency
Treatment 1 2 3 4 5  Owerall t=1 <20% >80% 100%
Baseline 0.44 0.50 0.61 0.67 0.60 0.56 0.63 9 21 10
Roles 0.30 0.50 0.52 0.52 052 047 059 14 11 2
Wealth 0.38 0.51 0.49 056 058 0.51 053 12 12 4
History 0.42 0.50 0.57 0.55 049 0.51 0.62 10 13 1

Notes: The unit of observation is a four-person group (N=16 per supergame, per treat-
ment). Each cell reports the average proportion of cooperative choices in a supergame. The
t=1 column reports round 1 averages across supergames. The Realized efficiency columns
report the number of groups that attained a given cooperation level (N=80 per treatment).
Only one group achieved 0% cooperation in supergame 1 of the Wealth treatment.

The first row in Table 3 reports average realized efficiency by supergame.
For Baseline data, this value lies between 44 and 67 percent; the average value
is significantly different from 100 percent (one-tailed t-test, p-value < 0.001,
N = 80). As a comparison, the mean cooperation rate in the first round of a
supergame lies between 31 and 81 percent.

Models 1 and 2 in Table 4, reports marginal effects on the mean cooperation
rate from a regression that pools data from all treatments.” The regression
includes controls for treatment effects, as well as a standard set of individual
and other controls (e.g., subject’s self-reported sex and duration of the su-
pergame). Model 2 includes a supergame regressor, while Model 1 includes
a dummy variable for each supergame after the first, which is the base level.

This allows us to trace how experience with the task affects cooperation.

“For a continuous variable, the marginal effect measures the change in the likelihood to
cooperate for an infinitesimal change of the independent variable. For a dummy variable,
the marginal effect measures the change in the likelihood to cooperate for a discrete change
of the dummy variable from its base level (0).
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Table 4: Realized Efficiency: Marginal Effects

Dep. variable: Cooperation rate =1 if 100% efficiency
Model 1 Model 2 Model 3
Treatment dummies
Roles -0.121*%*  (0.057)  -0.099* (0.054)  -0.097** (0.044)
Wealth -0.044 (0.072) -0.058 (0.115) -0.068 (0.050)
History -0.033 (0.027) -0.074 (0.059)  -0.117*** (0.046)
Supergame 0.057%%F  (0.011)  0.059*** (0.020)
Supergame dummies
Supergame 2 0.091***  (0.033)
Supergame 3 0.185***  (0.064)
Supergame 4 0.232*¥**  (0.037)
Supergame 5 0.214***  (0.053)
Controls Yes Yes Yes
N 320 320 320

Notes: One observation is a group in a supergame (N=80 per treatment). Models 1-2: GLM
Regression; the dependent variable is the relative frequency of cooperation in a group (N=80
per treatment); robust standard errors (S.E.) adjusted for clustering at the session level.
Model 3: Logit regression; the dependent variable = 1 if group attained 100% cooperation,
0 otherwise. All regressions include interaction terms between treatment and supergame (or
supergame dummies); Controls include supergame duration, current and previous (set to 18
rounds, in supergame 1), sex, two measures of understanding of instructions (response time
and wrong answers in the quiz), and a self-reported measure of risk attitudes. Marginal
effects are computed at the mean value of regressors of continuous variables. Symbols * * *,
xx, and * indicate significance at the 1%, 5% and 10% level, respectively.

There is evidence that cooperation significantly increased as subjects gained
experienced with the task. The supergame regressor in Model 2 is positive and
highly significant. All Supergame dummies in model 1 are positive and signifi-
cant and there is evidence that cooperation significantly increased as subjects
gained experienced with the first two supergames, and then stabilized.® This
evidence is in accordance with what emerges from other studies on indefinitely
repeated social dilemmas among strangers (Camera and Casari, 2009), and in

contrast with the dynamics of cooperation observed under deterministic hori-

8This comes from a series of two-sided Wald test on the estimated coefficients. The coefficient
on supergame 2 is statistically smaller than the other coefficients (p-values 0.031, <0.001
and <0.001 respectively). All other pairwise comparisons show coefficients that are similar
to each other (p-value ranges from 0.365 to 0.585).
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zons, as in that case cooperation tends to fall as subjects gain experience with
the game (e.g., see Dal B6, 2005; Palfrey, 1994).

As our design admits multiple Pareto-ranked equilibria, it is possible that
the efficiency loss in Baseline is the result of different groups coordinating
on different equilibria. As an example, if 45 out of 80 groups coordinate
on the efficient outcome (100% cooperation) and the rest coordinate on full
defection, then we obtain 56 percent average cooperation, and an efficiency
loss of 44 percent. Baseline data do not support this conjecture and, in fact,
reveal considerable heterogeneity in individual cooperation rates.

First, no group ever coordinated on the inefficient equilibrium: 7 groups
out of 80 are below 20% efficiency, but no group reached 0%. On the other
hand, 21 groups reached at least 80% efficiency, 10 of which attained full effi-
ciency; see Table 3. This suggest that a sizable portion of subjects attempted
to coordinate on the efficient outcome but failed because behavior was hetero-
geneous. As evidence, consider that 14.0% of subjects never cooperated, while
32.5% fully cooperated (N=320). As only 10 groups attained full efficiency,
clearly some subjects always cooperated even when others in their group did
not. This kind of heterogeneity has been observed in previous experiments
with a similar design (Camera and Casari, 2014; Camera et al., 2013).

We report that heterogeneous behavior can be partly explained by inequal-
ities due to the random role assignment. Occasional recipients were less likely

to cooperate compared to frequent recipients.

Result 2 (Baseline). Donors conditioned their choices on their own role his-
tory. The cooperation probability of occasional recipients is 11 percentage
points lower than frequent recipients.

We trace a subject’s role history in round ¢ of a supergame using the

recipient frequency ry = 0,...,t — 1. It corresponds to the frequency of the
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subject’s past recipient roles in that supergame. Hence, r; = 0 for a donor who
had not yet been a recipient, while for ¢ > 1 we have r; = t —1 for someone who
just became a donor.? In this manner, for each round we can classify a donor
according to her position in the distribution of the donors’ recipient frequency
for that round (N=160 per treatment). Denote as occasional recipients those
in the bottom half, and as frequent recipients those in the top half.

The mean cooperation rate of donors declines from 0.62 to 0.50 as we move
from frequent recipients to occasional recipients (Table 5). We ran a panel
logit regression to determine if these differences in cooperation are statistically
significant. We considered all rounds after the initial one. The dependent
variable takes value 1 if the subject cooperated as a donor in a meeting, and is
0 if she defected. The panel variable is a subject in a session and the regression
includes individual controls (see notes to Table 6). Supergame effects are
soaked up using dummies, while round fixed effects are controlled for using a

series of dummies.

Table 5: Average cooperation conditional on past roles

Donor’s Past Recipient Roles

Treatment Occasional Frequent
Baseline 0.50 0.62
Roles 0.44 0.49
Wealth 0.44 0.57
History 0.46 0.54

Notes: One obs.=one donor in a round > 1 (N = 160 per round, per treatment). Each cell
reports the average proportion of cooperative choices in the treatment.

9The recipient rate for the supergame can thus be normalized to 1 (0) for someone who was
always (never) a recipient. The distribution of this statistic in Baseline data has mean and
median equal to the expected value, 0.5, and standard deviation 0.12. Half of subjects lay
between .41 and .59. The rate ranges between .19 and .87, meaning that in a supergame
of 19 rounds, some were recipients in as few as 3 rounds or in as many as 16 rounds.
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In Baseline donors could not observe any element of the history of others,
but could see if someone had defected in the group. As discussed in Section
4, according to theory, a subject should stop cooperating once a defection is
observed. To capture this trigger strategy, the regression includes six dummy
variables that determine the impact of observing a defection in the group on
the subsequent choices to help. The variable Punishment grim trigger takes
value 1 starting the round after the subject suffers or observes a defection by
another member of the four-person group for the first time (and is 0 other-
wise). As reported in Camera and Casari (2009, 2014), subjects might delay
their punishment response, thus we include the choice n dummy variables.
They take the value 1 if the subject has already made n —1 =0, ..., 4 choices
after the initial defection (and are 0 otherwise). The sum of the coefficients on
the Punishment grim trigger and each choice n dummy identifies the average
donor’s reaction when it was the n'* time she could make a choice after ob-
serving the defection. The coefficients on the Punishment grim trigger dummy
itself captures the long-run response.'® To determine if a donor’s own role his-
tory impacts behavior, we include the dummy variables occasional recipient,
which takes value 1 if it classifies the subject (and 0 otherwise). In this man-
ner, frequent recipient is taken to be the base in the regression. Table 6 reports

the marginal effects on the donor’s probability of cooperating.

10Subjects could take choices at random points in time so these regressors allows us to trace
the individual’s behavior on the first five occasions in which she can make a choice, after
suffering or observing an initial defection by another member of the four-person group.
Given the random alternation of roles, these five regressors allow us to study how the
reaction to an observed defection evolves in the long run because, empirically, the first
opportunity to react to an observed defection occurs, on average, in round 4, and the
following opportunities occur after an average of two additional rounds. For a detailed
discussion on this econometric technique see Camera and Casari (2009, 2014).
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Table 6: Past roles & cooperation: marginal effects

Dep. variable: Marginal effects
=1 if donor helps Coeft. S.E.
Own role history
Occasional recipient -0.065 *** (0.014)
Punishment regressors
Punishment grim trigger -0.330 *** (0.035)
Choice 1 0.155 *** (0.024)
Choice 2 0.115 *** (0.033)
Choice 3 0.088 *** (0.022)
Choice 4 0.053 ** (0.022)
Choice 5 0.069 *** (0.020)
Controls Yes
N 2672

Notes: Logit panel regression with random effects. Baseline data only. Dependent variable
= 1 if donor helps, 0 otherwise. Omne observation = choice of a donor in a round > 1
(N=160 for rounds < 15, and 8 < N < 160 otherwise as not all supergames ended in the
same round). Base case = donor was a frequent recipient in the period, i.e., in the top
half of the distribution of recipient frequency in that period. Controls include dummies for
supergames 2-4, round fixed effects through a series of dummy variables (a single dummy
variable for rounds 19 and above), duration of previous supergame (set to 18 rounds, in
supergame 1), two measures of understanding of instructions (response time and wrong
answers in the quiz), a self-reported measure of sex and of risk attitudes. Marginal effects
are computed at the mean value of regressors of continuous variables. Symbols * % %, %,
and * indicate significance at the 1%, 5% and 10% level, respectively.

The results are broadly consistent with the notion that the average subject
adopted a social norm of the kind identified in Section 4. The average donor
conditioned her choice on the choices observed in the group, switching to a
punishment mode after observing a defection. The Punishment grim trigger
regressor is negative and highly significant. Each of the five sums of this
coefficient and a choice n regressor remains negative and highly significant
(Wald tests, p-values < 0.001). In contrast with the theory, we find that
donors based their choices on their own role history. Those with infrequent
opportunities to receive help in the past cooperated significantly less than the

rest (see the occasional recipient coefficient).
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An interpretation is that subjects acted to reduce their own exposure to
unfavorable past earning shocks brought about by the random role assignment.
They cooperated less when they had few past opportunities to receive help.
This behavior is inconsistent with expected payoff maximization because, as
we have seen, subjects cooperate much less after observing a defection. Hence,
basing cooperation on inequalities in past roles can only reduce the chances
to coordinate on high-payoff equilibria. We offer more evidence on this point
in the next section, where we investigate what happened when donors could

compare their role history to that of others, before making a choice.

5.2 Inequalities in past roles are observable

In the Roles treatment donors saw the counterparts’ relative frequency of past
roles (their blue index) before making a choice. The blue index is simply the
recipient frequency, normalized so that in each round the mean is 100. These
disclosures made salient inequalities in past role assignments, and allowed an
easy interpersonal comparison in relative positions. However, these disclosures
do not theoretically alter the structure of incentives compared to Baseline
because they neither reveal the counterparts’ past conduct, nor their future
intentions. Consequently, payoff-maximizing players should not condition their
actions on the relative blue indices in the pair (Hypothesis 2).

A first observation is that group cohesion suffered when we disclosed the
relative positions in the distribution of past roles.
Result 3 (Roles). Average efficiency fell 11 percentage points, and the proba-
bility of coordination on the efficient outcome fell 9 percentage points compared
to Baseline.

Support comes from Tables 3-4 and Figure 1. Realized efficiency is lower

in Roles relative to Baseline in each supergame (see Table 3). Overall, the
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difference is 9 percentage points (0.56 vs. 0.47). The Roles dummy in Table 4
suggests that this difference is significantly different from zero (p-value=0.022).
What lies behind this efficiency decline? This result cannot be ascribed to
differences in the allocation of roles in the two treatments. We can reject the
hypothesis that the distribution of realized earning opportunities randomly
assigned by a computer program differed across any of the treatments we
ran. A test for equality of distribution functions finds no statistically sig-
nificant difference between the underlying distributions of subjects’ recipient
rates in a comparison between Baseline and Roles (Epps and Singleton test,
p-value=0.852, N=320 per treatment, one observation is one subject in a su-
pergame). Table B2 in Appendix B reports statistics on inequality in oppor-
tunities experienced by donors, and its evolution over the supergame.

A second conjecture is that donors acted more uncooperatively in Roles
partly out of a desire to reduce income inequality in their group. Coordinating
on full defection, which minimizes per-capita income, would have eliminated
almost all income inequality because recipients and donors’ round earnings are
similarly low (4 vs. 6). Yet, no group did so in the Roles treatment, suggesting
that if fairness or inequality concerns drive behavior in the experiment, then
subjects did not exploit the available information about differences in past
opportunities to reduce income inequality in their group. Supporting evidence
comes from analyzing differences in the Gini coefficients for income data across
the two treatments. The average Gini coefficients for income data are statis-

tically similar across the two treatments; see Table 7.1

" The average Gini coefficients for income are 0.121, 0.143, 0.118 and 0.117 respectively in
Baseline, Roles, Wealth and History. One observation is the Gini measure for one group
in a supergame (N=80 per treatment); income is measured as the average payoff of a
subject in a supergame. In all treatments, income exhibits a higher degree of inequality
than in counterfactual simulations were roles alternate as in the experiment but choices are
imposed (varies from 0.012 to 0.019 across treatments). The average Gini for income drops
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Table 7: Gini coefficient: Marginal Effects

Dep. variable: Estimate  S.E.
Treatment dummies
Roles -0.009 (0.019)
Wealth -0.022 (0.027)
History -0.005 (0.019)
Supergame dummies
Supergame 2 -0.006 (0.023)
Supergame 3 -0.013 (0.015)
Supergame 4 -0.018 (0.025)
Supergame 5 -0.012 (0.013)
Controls Yes
N 320

Notes: One observation is a group in a supergame (N=80 per treatment). GLM Regression;
dependent variable = Gini coefficient for income in a group; robust standard errors (S.E.)
adjusted for clustering at the session level. Interaction terms and Controls as in Table 4
(only the duration variable is statistically significant). Marginal effects are computed at the
mean value of regressors of continuous variables.

A third conjecture is that disclosing extant inequalities in the past assign-
ment of roles influenced behavior by making more salient the differences in
past economic opportunities. If players were driven at least to some extent
by inequality or fairness concerns, then donors might have conditioned their
cooperation on the recipient’s index knowing that some defections would be
tolerated. This would have impaired coordination on efficient play without
triggering a global switch to punishment. Table 3 and Figure 1, lend some

support to this view.

to between 0.021 and 0.024 (all treatments) in the counterfactual full-defection outcome,
and to between 0.106 and 0.119 in the counterfactual full-cooperation outcome (donors
always help); the average Gini coefficient for simulated data where choices are assumed
random varies between 0.112 and 0.127.
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Figure 1: Realized Efficiency (1 obs.=one group)
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Recall that efficiency in a group is proportional to cooperation, therefore
subjects interested in maximizing per-capita income should coordinate on full
cooperation. The distribution function of realized efficiency in Baseline is
first-order stochastically dominated by the Roles treatment (Figure 1). A
pairwise treatment comparison rejects the hypothesis that the distributions of
realized efficiency are similar (Epps and Singleton test, p-value<0.069, N=80
per treatment). Coordination on the efficient outcome is also less frequent
in Roles compared to Baseline (2 vs. 10 groups), a statistically significant
difference (Mann-Whitney test, p-value=0.017, N=80 per treatment).!?

To uncover the source of this coordination decline we study individual

12We have also estimated a logit regression where the dependent variable takes value 1 if
the group attained 100% cooperation (and 0 otherwise). The regression includes the same
treatment dummies and controls in Table 3, and a supergame regressor. The coefficient
on the Roles dummy is negative and significant (p-value=0.07). The result is robust to
lowering the coordination threshold to 90% cooperation.
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behavior. Donors conditioned actions on their own role histories similarly to
Baseline (see Table 5). A panel logit regression reveals that donors who were
occasional recipients reacted similarly to Baseline donors.'®> We do, however,
find evidence that donors discriminated against recipients who had better luck
in their past opportunities. They were more likely to defect when recipients
had a relative advantage in past economic opportunities.

Result 4 (Roles). Donors conditioned their cooperation on the recipient’s his-
tory of past economic opportunities. The cooperation probability fell 1/ per-

centage points when recipients had a relative advantage in past opportunities,
compared to when they did not.

Evidence comes from the logit panel regression in Table 4. The dependent
variable equals 1 if a donor cooperated (0 otherwise) in a round > 1. The re-
gression includes the punishment dummies, and the controls discussed earlier.
However, unlike Baseline, now donors could observe the role history of others
before making their choice.

To capture the effect of this observable information on choices each donor-
recipient pair is categorized based on their relative recipient frequencies, which
is the exogenous source of variation in the experiment. This is done using the
blue index. The index can be calculated in any treatment, even when not shown
to the subjects (as in Baseline). An “advantaged” (“disadvantaged”) subject
has a blue index at or above average (strictly below average) and is denoted A
(D). The four possible classifications are AA, AD, DA, and DD where the first

letter indicates the donor’s circumstances (and the second the recipient’s).

BThe econometric model is identical to the one used for the analysis of Baseline data in
Table 6. Marginal effects are reported in Table B1 Appendix B. The punishment regressors
indicate a highly significant, and negative response to observation of a defection. The
Occasional recipient regressor is negative, significant but statistically smaller than the
corresponding coefficient in Baseline ( two-sided Wald test on the estimated coefficients
from a stacked regression; p-value=0.092).
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Based on this classification, we have four possible dummy variables. The
regressor AD=1 if the donor was advantaged and the recipient was not, i.e.,
the donor had a relative advantage. Conversely, the donor has a relative
disadvantage when the regressor DA=1. The donor is on equal footing with
the recipient if DD=1 or if AA=1, which we take as the base level. Table 8
reports the distribution of the cases AA, AD, DA, and DD for all treatments
pooled together (as it is nearly identical across treatments); the evolution in

a supergame is reported in Figure B2 in Appendix B.

Table 8: Average cooperation conditional on past roles

Classification of Pairs
Rounds in supergame DD DA AD AA

Rounds <9 0.15 0.30 0.30 0.25
Rounds > 10 0.14 0.27 0.28 0.31
All rounds 0.15 0.29 0.29 0.28

Notes: One obs.=one donor in a round > 1 (N=10,928). Each cell reports the average
proportion of the four possible classifications are AA, AD, DA, and DD in the treatment.
AA observations include the case in which both subjects have an index of 100, which are
increasingly more frequent as the supergame evolves because heterogeneity subsides.

Table 9 reports the marginal effects on the probability of observing coop-
eration in a pair for Baseline and, separately, Roles data. Two observations
stand out. First, donors actively discriminated against advantaged recipients.
The coefficients on the DA and DD regressors are negative in both treatments
but are both significant only in Baseline, while in Roles the DD regressor is not
(p-value=0.459). This is evidence that, when they could, donors conditioned

choices on information about role inequalities in the pair.'4

MDA and DD are statistically similar in Baseline (p-value=0184), which is what we should
expect given that donors could not observe the counterpart’s role history.
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Table 9: Inequality & cooperation: marginal effects.

Dep. variable=1 if donor helps Baseline Roles

AD -0.000 -0.001
(0.019) (0.019)

DA -0.090 *** 0.071 ***
(0.020) (0.021)

DD -0.057 **  -0.022
(0.025) (0.025)

Punishment regressors Yes Yes

Controls Yes Yes

N 2672 2680

Notes: Logit panel regression with random effects. Dependent variable = 1 if donor helps,
0 otherwise. One observation is a choice in a round > 1 in which the subject was a donor.
Base case = donor and recipient have a blue index > 100. A=advantaged subject with a blue
index equal to or above average, D=disadvantaged subject with blue index below average
(=100). Punishment dummies include the same variables in Table 6. Controls include
dummies for supergames 2-4, round fixed effects through a series of dummy variables (a
single dummy variable for rounds 19 and above), duration of previous supergame (set to 18
rounds, in supergame 1), two measures of understanding of instructions (response time and
wrong answers in the quiz), a self-reported measure of sex and of risk attitudes. Marginal
effects are computed at the mean value of regressors of continuous variables. Symbols * * x,

xx, and * indicate significance at the 1%, 5% and 10% level, respectively.

Since DD is not significant in Roles, one could interpret this as evidence
that providing information on past roles made things better, not worse. How-
ever, this is not so for a couple of reasons. First, pairs of disadvantaged players
are less likely to be formed than other pairs (see Table 8, as they are in a re-
cipient role less than average) so the lack of a decline in cooperation in DD
matches observed in Roles did little to improve coordination on cooperation
over Baseline. Second, the regression reveals that the converse behavior is not
true: donors did not act more cooperatively with recipients known to be at a
relative disadvantage. The AD coefficient is statistically insignificant in both
treatments, and statistically similar. One may have expected that advantaged

players would have lowered cooperation with disadvantaged players, as a way
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to punish for discriminating them. Our design hinders this kind of negative
reciprocity. While donors saw the recipient’s index, the converse is not true,
which is probably a reason why advantaged donors did discriminate against
the disadvantaged.

Summing up, disadvantaged donors indiscriminately reduced their coop-
eration in Baseline, but instead specifically targeted advantaged recipients in
Roles. These findings support the view that revealing information about the
distribution of past opportunities hindered the group’s ability to coordinate
on efficient play due to inequality or fairness concerns driving behavior. The
behavior of donors before and after they suffered or observed a defection, pro-
vides additional pieces of evidence in support of this view.

Result 5 (No defection observed). Donors who neither suffered nor observed
a defection cooperated less in Roles as compared to Baseline.

Result 6 (Tolerance of defections). Suffering or observing a defection trig-
gered a persistent decline in cooperation for the average donor. This decline is
smaller in Roles as compared to Baseline.

In support of Result 5, the average cooperation rate of donors who have
neither suffered nor seen a defection in their group (other than their own, possi-
bly) is 0.77 in Baseline and it significantly falls to 0.61 in Roles (p-value<0.001,
see regression in Table B5 in Appendix B). This is evidence that revealing the
inequalities in past opportunities reduced the average subject’s cooperative-
ness, even if the other three components of the group had always cooperated.

Figure 2 provides support for Result 6. It traces the estimated change in
cooperation probability of the average donor, the n'* time she was a donor
after suffering or observing a defection; it is based on the stacked regression

in TableB1, Appendix B.
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Figure 2: Cooperation Decline After a Defection: Marginal Effects
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Notes: Change in cooperation probability of the average donor on the n** time she chose
after suffering or observing a defection. To each point n = 1,2,...,5 corresponds the sum of
the estimated coefficient on Punishment grim trigger regressor and Choice n regressor; the
point “6+4" is associated with the Punishment grim trigger regressor coefficient. A series of
Wald tests performed point by point, allows us to reject only the hypothesis that the (sums

of) the coefficients are equal. The corresponding stacked regression is in TableB1.

Two elements stand out. First, subjects who suffered a defection or saw
others defect permanently reduced their cooperation. The first choice made
(point 1 on the horizontal axis) shows a significant drop in the cooperation
probability for each treatment. We see no reversion to the original cooperation
levels even after the subject had five opportunities to make a cooperative
choice (10 periods on average from the initial defection). The Punishment
grim trigger regressors are all negative and highly significant (Table B1 in
Appendix B). Second, when inequalities in past opportunities were disclosed
donors became more “tolerant” of defections. The initial cooperation decline

in Roles is significantly smaller than in Baseline (cross-treatment pairwise
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Wald tests on the sum of the regression coefficients “Choice 1”7 and “Public
Grim Trigger”). Moreover, moving right on the figure, the magnitude of the
cooperation decline increases significantly only in Baseline, while in Roles the
curve remains statistically flat (Table B1 Appendix B).

Did the discriminatory behavior vary as rounds went by? One can imagine
that donors react less at the beginning of a game either because an initial
disadvantage can be overturned in the continuation game, or because “bad
luck” must be persistent to become salient. We only have evidence that in
Roles disadvantaged donors cooperated less in rounds 14 and above compared
to the supergame’s earlier rounds (see Model 2 in Table B4 Appendix B).
Therefore, we cannot exclude that disadvantages in past opportunities could
have been more salient later in the supergame when there was little time left
for the opportunities’ balance to overturn.

Summing up, the Roles treatment confirms that frequent donors cooper-
ated significantly less than frequent recipients, as happened in Baseline. How-
ever, when inequalities in past opportunities were disclosed, donors cooperate
less even if no one else had defected in their group, discriminated against
the more fortunate players, and did not sanction defections as sharply as in
Baseline. This evidence is consistent with the view that inequality or fairness
concerns might have driven behavior. This kind of behavior does grant an im-
mediate redistribution of earnings (6 points instead of 0 for the donor, 4 points
instead of 25 for the recipient), but ultimately backfires because it damages
the subject’s earning prospects in the continuation game since uncooperative
actions triggered a long-lasting negative response. Moreover, the greater tol-
erance of defections did not help support higher overall cooperation in Roles
compared to Baseline because cooperation was lower even when player had not

witnessed anyone else defecting. Given this, basing cooperation on inequali-
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ties in past roles simply reduced the chances to coordinate on equilibria that

deliver high expected payoffs.

5.3 Robustness: inequalities in earnings are observable

The Roles treatment reinforces the view that subjects might have sometimes
acted uncooperatively to reduce their exposure to unfavorable realizations of
past economic opportunity. Disparities in past opportunities are a proxy for
cumulative earnings (or, wealth), as they strongly correlate with subjects’
wealth in the data; the correlation between wealth and recipient frequency is
0.377 in Baseline, 0.372 in Roles (one observation is one subject in a supergame,
N=320 per treatment). If so, then revealing inequalities in past earnings should
generate a behavioral response similar to the one observed in Roles.

We test this hypothesis through the Wealth and History treatments, which
make salient inequalities in wealth. In the first, donors observe relative past
earnings of everyone in the group (earnings index). The History treatment
combines this information with that about relative positions in past roles (blue
index). The data offer evidence that information about economic inequalities

again obstructed long-run cooperation.

Result 7 (Wealth & History). Average realized efficiency declined and coor-
dination on the efficient outcome was less frequent compared to Baseline.

Table 3 suggests that realized efficiency fell compared to Baseline. Models
1 and 2 in Table 4 offer mixed evidence on the significance of this decline.
Though the coefficients on Wealth and History are not statistically significant,
they are statistically similar to the Roles coefficients but for one comparison
(Model 1, Roles vs History, p-value=0.054).

Coordination on the efficient outcome is less frequent in Wealth and History

compared to Baseline: 4 and 1 groups vs. 10 groups, respectively (see Table
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3). These differences are significant according to Mann-Whitney tests (p-
values 0.094 and 0.051, respectively, N=80 per treatment). We have also
estimated a logit regression where the dependent variable takes value 1 if the
group attained 100% cooperation (and 0 otherwise); see Model 3 in Table 4.
The coefficient on the Wealth and History dummies are each negative, and
although only the second is significant (p-values 0.156 and 0.016, respectively)
the three treatment coefficients are all statistically similar (according to Wald
tests on according to the three pairwise comparisons).!®

Result 7 reinforces the view that disclosing economic inequalities in the

group had an adverse effect on efficiency and reduced the chance of coordina-

tion on efficient outcomes.

Result 8 (Wealth & History). Donors with a disadvantage in past economic
opportunities cooperated less and discriminated against advantaged recipients.

Evidence comes from logit regressions. The econometric model treats the
blue index (which is a source of exogenous wealth variation) as an instru-
ment for the earning index (which is correlated with the donor’s past actions).
Marginal effects are reported in Table 10. As seen earlier, the behavior of
advantaged donors is not affected by information about economic inequali-
ties. The AD coefficients are statistically insignificant, and statistically similar
across all treatments (six pairwise Wald tests of coefficients estimated through
a stacked regression not reported). However, disadvantaged donors cooper-

ated less and reacted to information about the recipient.'®

5We cannot reject the hypothesis that the distribution of realized efficiency in Baseline is
similar to that in Wealth or History (Epps and Singleton tests, p-value= 0.665 and 0.248,
respectively, N=80 per treatment; see Figure Bl in the Appendix B).

16We also ran logit regressions, based on the specification in Table 6. Donors who were
occasional recipients were significantly less cooperative than donors who were not, in both
Wealth and History (marginal effects are in Table B1, Appendix B). The coefficient in
Baseline is statistically similar to those in Wealth and History (Wald tests of stacked
regression coefficients, p-values are 0.499 and 0.257, respectively).
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Table 10: Inequality & cooperation: marginal effects

Dep. variable =1 if donor helps Wealth History
Role history: donor & recipient
AD 0.026 0.023
(0.019) (0.017)
DA -0.115 *** -0.056 ***
(0.021) (0.019)
DD -0.082 R -0.010
(0.025) (0.023)
Punishment regressors Yes Yes
Controls Yes Yes
N 2720 2856

Notes: See notes to Table 9.

Disadvantaged donors discriminated against advantaged recipients: they
cooperated less when the recipient was seen to be disadvantaged. The evi-
dence is as follows. The cooperation probability fell if donors had a relative
disadvantage (case DA), but did not fall or fell by less otherwise (case DD). We
can reject the hypothesis that the DA coefficients are similar in Wealth and
History (Wald tests from a stacked regression, p-value=0.035) and that the
DD coefficients are similar (p-value=0.024). In History, the DD coefficient is
insignificant and different from the DA coefficient (Wald test, p-value=0.033);
it is also statistically similar to the coefficient associated with Roles data (Wald
test for regression estimates from stacked regression). In Wealth (where the
blue index of the recipient was hidden), the coefficient on the DD regressor is
negative, significant but we cannot reject the hypothesis that is different from
the coefficient on the DA regressor (Wald test, p-value=0.150).

This last finding for the Wealth treatment requires a bit of additional
scrutiny because on the one hand the DD coefficient is not statistically differ-
ent from the DD regressor in Roles (Wald test for regression estimates from

stacked regression, p-value=0.148); and on the other hand donors could not
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clearly differentiate between advantaged and disadvantaged recipients, as the
earning index is positively but not perfectly correlated with the blue index.
This might explain the weaker contrasts in the discriminatory strategy adopted
by disadvantaged donors in Wealth. To sort this out, we ran additional re-
gressions to examine the behavior of donors classified as being disadvantaged.
The regressions provide evidence that donors did discriminate against the ad-
vantaged also in Wealth. For all treatments except Baseline, we can reject the
hypothesis that disadvantaged donors cooperated identically when the recipi-
ent was advantaged; see Table B4 in Appendix B. Finally, Result 5 and Result
6 also holds for Wealth and History.!”

To conclude there is evidence that disadvantaged donors indiscriminately
reduce their cooperation in the Baseline treatment. Instead, in the treatments
where advantaged and disadvantaged participants can be differentiated, par-
ticipants who have an unlucky streak of past economic opportunities follow
discriminatory strategies, specifically targeting recipients who are more fortu-
nate. Though it is possible that this discriminatory strategy was used out of a
desire to reduce income inequality in the group, the regression in Table 7 does
not support this hypothesis; the average Gini coefficients for income data are
statistically similar across all treatments.

These findings are consistent with the view that revealing information
about inequality in past opportunities and wealth made inequality more salient,

which in turn hindered the group’s ability to coordinate on efficient play due

"In Appendix B, see Table B5 for the equivalent of Result 5. The average donor who
has neither suffered nor seen a defection in their group (other than their own, possibly)
cooperates 12 to 10 percentage points less in Wealth and History compared to Baseline
(p-value=0.084 and 0.014, respectively). For the equivalent of Result ?? see Figure B3 and
Table B1 in Appendix B. The point-by-point pairwise comparison of the reaction curves
in Figure B3 is statistically significant for points 4 and above in Baseline vs Wealth, and
for points 2 and above in Baseline vs History.
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to inequality or fairness concerns driving behavior. Though this behavior is
inconsistent with maximization of ex-ante payoffs, it may be seen as a rational
attempt to maximize ex-post payoffs. When economic opportunities are ran-
dom, some subjects may have greater ex-post payoffs under full defection than
full or partial cooperation. Though the data supports this intuition, it also
shows that few would have benefitted and those that would benefit would only
do so by a small amount. We calculated counterfactual payoffs for each sub-
ject, under full cooperation and full defection, using their empirical sequence
of roles. Full defection would have generated a slight ex-post payoff increment
(0.8 points/round) for a few instances (132/1280) those with especially long
donor sequences; however, this is dwarfed by the 4.4 average loss in ex-post

payoff for the remaining 90% of subjects.

6 Discussion

The experiment induced inequality of opportunities ex-post, but not ex-ante.
Though this inequality is theoretically inconsequential, it reduced cooperation
and coordination on efficient play in groups of four participants. This suggests
that economic inequalities present a behavioral obstacle to a society’s cohesion
and prosperity.

In every group, players could maximize their present-valued expected payoft
by helping one another. Random shocks over which players had no control
ensured equal future earning potential, while inducing variation in past earning
opportunities, and thus realized earnings. Inequalities in past shocks could nei-
ther alter the power structure in the group, nor the future earning potential or
the expected return from cooperation. Hence, these inequalities are theoret-

ically neutral if we consider the structure of incentives of payoff-maximizing
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players. However, we find a clear influence on behavior in the data.

Players conditioned their choices on their own past opportunities, acting
uncooperatively when they had few favorable economic opportunities in the
past. Inequality disclosures compounded the problem, giving rise to discrim-
inatory behavior: players took to defecting with counterparts known to have
had better past opportunities. Simply put, the average participant in the ex-
periment became less cooperative as a result of repeated random assignment to
the disadvantaged role. An interpretation is that people acted with the appar-
ent intent to counteract unfavorable past economic opportunities, in relation
to others in their group.

This type of backward-looking non-strategic behavior has not been docu-
mented before in indefinite-horizon dilemmas and it is consistent with exper-
imental results from finite-horizon settings (Loch and Wu, 2008; Sonnemans
at al., 1999). It is remarkable because it cannot improve the player’s earning
potential in the continuation game and, in fact, it is likely to backfire. First,
if past opportunities cannot alter payoff matrix and future assignment of op-
portunities (as in our experiment), then earning potential and return from
cooperation in the continuation game are theoretically unaffected by variation
in past opportunities. Hence, there is no economic incentive to alter behavior
based on past luck. Second, reacting to bad luck by defecting can only lower
the future earning potential if free-riding is sanctioned with future defections;
empirically, the average participant reacted to an observed defection by co-
operating less in the continuation game, which is consistent with the use of a
norm of community punishment. Third, there is no reason to worry about past
opportunities off-equilibrium, as defection is the theoretical best response.

A possible behavioral explanation is that participants were unwilling to

follow a norm of mutual support when the associated benefit did not reflect
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their contribution to the prosperity of others. In our setup frequent donors
had limited earning opportunities but abundant chances to increase others’
fortunes. The opposite holds true for frequent recipients. Subjects might have
thus attempted to smooth these differences by conditioning their choices on
their past roles as the game progressed. One could also interpret this behavior
as consistent with the “luck egalitarianism” observed in non-strategic settings

(Konow, 2000; Mollerstrom et al., 2015).
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Appendix A: Proof of Proposition 1

This analysis is based on the existence of equilibrium proof in Camera et
al. (2013). In each round ¢t = 0,1,2... individuals in the group are matched in
pairs, with uniform probability of selection. In each pair, a computer randomly
determines who is the donor and who is the recipient (with equal probability).
If cooperation (=Help) is the outcome, then g is the payoff to the recipient and
for generality let a denote the payoff to the donor. If defection (=Do nothing)
is the outcome, then d is the payoff to the donor and d — [ to the recipient.
Round payoffs are geometrically discounted at rate 8 € (0,1) starting from
round n > 0.

The equilibrium payoff (=expected lifetime utility) at ¢t = 0 is

v(n) == (n—i—l)xg;—athB]xg;a = g—;a X <n+1—6>

Jj=1

A player is a donor or a recipient with equal probability in each round, hence

a . .. .
in each round. The payoff v(n) is increasing in n because

expects to earn g

payoffs are discounted by S in rounds t > n.
The equilibrium payoff in the continuation game starting on any date ¢t > 0,
before any uncertainty is resolved, corresponds to

{v(n—t) if t<n
(O 2<1_5) it t>n.

The equilibrium payoff of a donor at the start of any date t is

_fa+v(n—t—-1) if t<n
th_{ajtﬁv* if t>n.

We must check that in equilibrium donors have no incentive to defect; out
of equilibrium, donors have no incentive to cooperate.

Defection is the dominant action off-equilibrium; i.e., it is always individu-
ally optimal to punish after a defection from equilibrium play is made public.
To see this suppose a donor deviates by helping off equilibrium. She would
earn a instead of d but her continuation payoff would not improve since ev-
eryone else keeps defecting as prescribed by the rule of punishment. Since
d > a, it is optimal to punish off equilibrium.

In equilibrium, cooperation is a best response in every round ¢t = 0,1, .. .,
if Vg > th. The left-hand-side denotes the payoff to a donor who cooperates;
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the right-hand-side denotes the donor’s payoff when she moves off equilibrium
under a one-time deviation. Such deviation is publicly observed, hence when
everyone follows the cooperative strategy every donor will always defect in
the future. The payoff to the deviator is thus

2d -1 2d -1

o(n—t):=d —1 if 1<t
o _ o(n—t) +(n—1) 5 +ﬁ2(1—6) if 1<t<n
" 20— ! f¢>
0" =d+ P if t>n
2(1=p)
Now define
. g+a—2d+1 n—t—}—L if t<n
At:th—th:@—d+fX B 1-5
—_— if t>n

1—p

The minimum value of A; is achieved for ¢ > n. The implication is that
cooperation is individually optimal in all rounds ¢ whenever

f=p" = m‘
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Appendix B: Supplementary Tables & Figures
(not for publication)

Figure B1: Realized Efficiency: all treatments (1 obs.=one group)
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Table B1: Past roles & cooperation: marginal effects (all treatments)

Dep. variable: Baseline Roles Wealth  History
=1 if donor helps
Ouwn role history
Occasional recipient -0.065%*F*  -0.042*** _-0.090*** -0.040%**
(0.014) (0.014) (0.015) (0.012)

Punishment regressors
Punishment grim trigger -0.330%** -0.146*** -0.250%** -0.249%***
(0.035)  (0.033)  (0.038)  (0.034)

Choice 1 0.155%** 0.045 0.122%**  (.134%**
(0.024) (0.029) (0.026) (0.024)
Choice 2 0.115%** 0.017 0.098***  (.123***
(0.023) (0.028) (0.025) (0.022)
Choice 3 0.088*** 0.027 0.068***  (.095%**
(0.022) (0.025) (0.024) (0.021)
Choice 4 0.053** 0.016 0.062***  0.067***
(0.022) (0.024) (0.022) (0.020)
Choice 5 0.069*** 0.001 0.074***  0.066***
(0.020) (0.023) (0.020) (0.019)
Controls Yes Yes Yes Yes
N 2672 2680 2720 2856

Notes: Logit panel regressions with random effects. Dependent variable = 1 if donor helps,
0 otherwise. One observation is a choice of a subject who was a donor in a round > 1 of a
supergame (N=160 per treatment if rounds < 15, and 8 < N < 160 in subsequent rounds
since not all supergames ended in the same round). Base case = donor was a frequent
recipient in the period, i.e., in the top half the distribution of recipient frequency of all
donors in that treatment, in that period. Controls include dummies for supergames 2-4,
round fixed effects through a series of dummy variables (a single dummy variable for rounds
19 and above), duration of previous supergame (set to 18 rounds, in supergame 1), two
measures of understanding of instructions (response time and wrong answers in the quiz),
self-reported measures of sex and of risk attitudes. Marginal effects are computed at the
mean value of regressors of continuous variables. Marginal effects are computed at the mean
value of regressors of continuous variables. Symbols * * %, %%, and * indicate significance at
the 1%, 5% and 10% level, respectively.

A series of Wald tests performed on the Occasional recipient coefficients on these stacked
regressions allows us reject only the hypothesis that the coefficients are equal for the pairwise
comparison Roles vs Wealth (p-value=0.023), and History vs. Wealth (p-value=0.013).



Table B2: Donors: distribution of past recipient roles & role persistence

Percentile

Donor statistics 10 25 50 75 90
Past recipient roles (N)

Rounds 1-9 o 1 2 3 4

Rounds >10 4 5 7 8 10
Consecutive donor roles (N)

Rounds 1-9 1 1 1 2 3

Rounds >10 1 1 2 3 4

Notes: One observation = one donor in a round > 1 (N = 160 per round). First two rows:
each cell reports the number of past rounds in which the subject had a recipient role. Last
two rows: each cell reports the number of consecutive rounds in which the donor has been

in that role (1=just switched role, 2=switched to being a donor in the previous round, etc.).

No appreciable difference exist across treatments.

Figure B2: Evolution of Classification of Pairs (1 obs.=one group in a period)
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Table B3: Inequality & cooperation:

marginal effects (all treatments).

Dep. variable: Baseline Roles Wealth History
=1 if donor helps
Role history: donor & recipient
AD -0.000 -0.001 0.026 0.023
(0.019) (0.019) (0.019) (0.017)
DA -0.090%*F*F  -0.071*** -0.115%** -0.056%**
(0.020) (0.021) (0.021) (0.019)
DD -0.057** -0.022  -0.082%*F  _0.010
(0.025) (0.025) (0.025) (0.023)
Punishment regressors Yes Yes Yes Yes
Controls Yes Yes Yes Yes
N 2672 2680 2720 2856

Notes: Logit panel regression with random effects. Dependent variable = 1 if donor helps,
0 otherwise. One observation is a choice in a round > 1 in which the subject was a donor.
Base case = donor and recipient have a blue index > 100. A=advantaged subject with
a blue index equal to or above average, D=disadvantaged subject with blue index below
average (=100). Controls include dummies for supergames 2-4, round fixed effects through
a series of dummy variables (a single dummy variable for rounds 19 and above), duration
of previous supergame (set to 18 rounds, in supergame 1), two measures of understanding
of instructions (response time and wrong answers in the quiz), self-reported measures of
sex and of risk attitudes. Marginal effects are computed at the mean value of regressors
of continuous variables. Marginal effects are computed at the mean value of regressors of

continuous variables. Symbols * * %, %, and * indicate significance at the 1%, 5% and 10%

level, respectively.



Table B4: Disadvantaged donors: marginal effects

Dep. variable: Baseline Roles Wealth History
=1 if donor helps coeff. coeff. coeff. coeff.
Model 1

Advantaged recipient -0.033 -0.038 *  -0.035 * -0.069 ***
(0.026)  (0.021)  (0.020)  (0.026)

Rounds regressors Yes Yes Yes Yes

Punishment regressors Yes Yes Yes Yes

Controls Yes Yes Yes Yes
Model 2

Advantaged recipient -0.025 -0.039 *  -0.034 * -0.067 ***
(0.024)  (0.021)  (0.020)  (0.026)

Rounds regressors

rounds 6-9 0.071 * 0.047 -0.030 0.087 **
(0.037)  (0.035) (0.036)  (0.041)

rounds 10-13 0.075 * -0.005 0.020 0.091 *
(0.041)  (0.040) (0.043)  (0.049)
rounds >14 0.054 -0.084 ** -0.046 0.047
(0.045)  (0.040) (0.045)  (0.052)
Punishment regressors Yes Yes Yes Yes
Controls Yes Yes Yes Yes
N 1146 1160 1216 1185

Notes: Logit panel regression with random effects. Dependent variable = 1 if donor
helps, 0 otherwise. One observation is a choice in a round > 1 in which the subject was a
Disadvantaged donor (a subject with blue index below average 100). Model 1 includes the
same round regressors as the model in Tables 9-10 while models 2 and 3 differ in the size
of the intervals. Advantaged=1 if donor meets an advantaged recipient with a blue index
(visible only in Roles and History) equal to or above average (0, otherwise). The rounds
regressors take value 1 for rounds in the specified interval (0 otherwise); a supergame lasted
about 18 rounds on average: it included 15 rounds for sure plus 3 expected additional
rounds, in each round that followed. Hence we include three dummies for 4-round time
intervals (2-5, 6-9, 10-13) and one for the interval comprising rounds 14 and above; the
three initial intervals capture approximately 24% of the observations each. Controls
include dummies for supergames 2-4 and the other standard controls. Marginal effects are
computed at the mean value of regressors of continuous variables. Symbols * * %, %%, and *

indicate significance at the 1%, 5% and 10% level, respectively.



Table B5: Choice before observing or experiencing a defection: marginal effects

Dep. variable: Marginal effects
=1 if donor helps Coeft. S.E.
Treatment dummies
Roles -0.619 *** (0.147)
Wealth -0.226 * (0.131)
History -0.318 **  (0.129)
Supergame dummies
Supergame 2 -0.147 (0.101)
Supergame 3 0.087 (0.079)
Supergame 4 0.064 (0.076)
Supergame 5 0.086 (0.078)
Rounds regressors
Rounds 6-9 -0.057 * (0.033)
Rounds 10-13 -0.040 (0.039)
Rounds 14+ -0.123  *FF(0.043)
Controls Yes
N 1704

Notes: Logit panel regression with random effects. Dependent variable = 1 if donor helps,
0 otherwise. One observation is a choice of a donor in a round. Only data about rounds
where subject has not yet suffered or observed a defection in the supergame (she might have
defected herself). In the econometric model the supergame dummies (Base case = supergame
1) and the 5-round interval dummy variables (Base case = rounds 1-5) are interacted with
the three treatment dummies. Controls include duration of previous supergame (set to 18
rounds, in supergame 1), two measures of understanding of instructions (response time and
wrong answers in the quiz), a self-reported measure of sex and of risk attitudes. Marginal
effects are computed at the mean value of regressors of continuous variables. Symbols * * x,
xx, and * indicate significance at the 1%, 5% and 10% level, respectively.



Figure B3: Cooperation Decline After a Defection: Marginal Effects

Number of Choices Made After First Observing a Defection
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Notes: The figure traces the change in cooperation probability of the average donor on the
nt" time she could make a choice after observing the defection. Each point n =1,2,...,5on
the horizontal axis is associated with the sum of two coefficients: the estimated coeflicient
on the Punishment grim trigger regressor and the Choice n regressor; the point “6+” is
associated with the Punishment grim trigger regressor only. A series of Wald tests performed
on the Occasional recipient coefficients on these stacked regressions allows us reject only the
hypothesis that the (sums of) the coefficients are equal. The estimated coefficients for each

treatment are reported in TableB1.



