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Abstract

This study brings together two strands of experimental literature, “Give and Take” versions of
strategically and payoff isomorphic linear public goods games and the effectiveness of peer
punishment in promoting cooperation in repeated fixed-group game settings. We find evidence
of lower cooperation in the Take game setting, primarily due to a greater decrease in
cooperation in later decision rounds. Importantly, we also find that peer punishment is able to
overcome the decrease in cooperation in the Take game, leading to greater relative increases
in cooperation and earnings. Overall, with punishment, we observe efficiency gains in the Take
game, but not in the Give game. This result is linked to the fact that low contributors in their
respective groups are targeted for punishment more frequently in the Take game than in the
Give game.
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1. Introduction

This study is designed to further integrate two strands of experimental literature: Give and Take
linear public good games, and peer punishment mechanisms. Beginning with the seminal
article Andreoni (1995), numerous experimentalists have been interested in whether subjects
behave differently in settings where subjects’ decisions create gains in group welfare as
opposed to settings where decisions create losses in group welfare.! The literature in
experimental economics examining punishment mechanisms as institutions for facilitating
cooperation stems primarily from two studies, Ostrom et al. (1992) for the case of appropriation
from common-pool resources and Fehr and Gachter (2000) for the case of public good
provision. The combination of the two strands of literature studied here was first analysed by
Cubitt et al. (2011b), in one shot settings. In this study, we examine whether subjects use a
punishment mechanism differentially in a repeated Give game setting versus a repeated Take

game setting and, if so, whether there are differential effects on efficiency.

The theory of reciprocal preferences developed by J. Cox et al. (2008) suggests that this might
be the case. The reason is that a public goods game with a punishment mechanism is a
sequential game where punishment decisions are taken after contribution decisions are made
public. So, if individual preferences are reciprocal, it is plausible that these preferences are
dependent on the context in which they are made. The standard setting in which punishment of
free riders is rationalised is based on inequity-averse individuals (Fehr and Schmidt, 1999). We
articulate differences in preferences based on game context as affecting the parameter
representing the aversion to disadvantageous inequality a, as punishment is typically directed
at low contributors that have larger earnings than do high contributors. As discussed below,
decisions that are strategically and payoff isomorphic are evaluated as more generous in the

Give game than in the Take game, leading to differences in punishment behaviour.

In Give and Take games in a linear public goods setting, individuals contribute (give) from a
private endowment to a public good, or withdraw (take) from a group endowment that would
have provided a public good. Focusing first on studies in one shot settings, Dufwenberg et al.
(2011), Cubitt et al. (2011a), and J. Cox et al. (2013), examine versions of simultaneous move

Give and Take games, with the primary result that cooperation is higher in the Give game

! See Cartwright (2016) for an informative discussion of the literature distinguishing between “Give and Take”
games and “negative and positive” frames of how the decision setting is explained to subjects.
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settings, but not statistically significant. J. Cox et al. (2013), also study a sequential game

setting where they find significantly lower cooperation in the Take game setting.

In a repeated game setting, Khadjavi and Lange (2015), report results that extend the findings
of Dufwenberg et al. (2011). When agents can both give and take, their cooperation levels are
similar to when they can only give, and above levels observed when they can only take.? C.
Cox and Stoddard (2015) survey the literature on Give and Take frames in linear VCM
experiments. Of the 10 papers that find a difference between the frames, 8 find that cooperation
is higher in the Give frame. When looking at only repeated games, cooperation is higher in the
Give frame in 6 out of the 7 papers.® Within this literature, the game settings studied here are
most closely tied to recent work described in Cubitt et al. (2011a) and J. Cox et al. (2013).

The literature on the effect of introducing a peer punishment mechanism in a linear public
goods setting uniformly supports the conclusion that such a mechanism can increase average
cooperation (see, for instance, Chaudhuri, 2011). However, once the costs of punishment are
taken into account, most studies find that average earnings are not significantly increased in
the short run (see Gachter et al., 2008 for a review). In addition, Cason and Gangadharan (2015)
contrast the effectiveness of punishment in a linear VCM game with its effectiveness in a non-
linear (piece-wise linear) public goods game and a non-linear CPR game. They find that while
punishment opportunities increase cooperation in both settings, effectiveness is reduced in non-

linear settings, which they attribute to the added complexity of the decision setting.

As noted above, Cubitt et al. (2011b) examine a one-shot version of Give-Take games with
punishment. The motivation for their study is based on Cubitt et al. (2011a). Using a survey,
they elicited subjects’ moral judgments of a player’s decisions in hypothetical two-person
public goods games. Most relevant to Cubitt et al. (2011b) and our study, they find that
complete free riding in the form of failing to give is condemned more strongly on average than
complete free riding in the form of taking. Since anger and guilt are emotions that are morally-

linked and may trigger punishment reactions, it is natural to ask whether this framing effect on

2 Cookson (2000) studies two variants within the Give game. The first was the standard setting where subjects
choose between an individual account and contributing to a public good. The second decomposed contributions
to the public good into benefit for the subject and a “gift’ to the others in the group. Average contributions were
higher in the latter “gift’ frame than in the standard frame.

3 See Table 1 in C. Cox and Stoddard (2015) for a survey of other studies examining Give and Take games in
linear public goods games. There are also studies that compare game forms in non-linear games. For instance,
Sonnemans et al. (1998) compare a step-level public goods game and a step-level public bad game, and Willinger
and Ziegelmeyer (1999) consider games with interior solutions.

4J. Cox et al. (2013) use the term Provision to refer to their Give game and Appropriation to refer to their Take
game.



moral judgment translates to differing punishment behaviour across Give-Take games. In order
to test this hypothesis, the one-shot design used in Cubitt et al. (2011b) is appropriate, as it
avoids confounding effects that arise with repetition of the game. However, they do not find

significant differences in punishment or in contributions.

In our study, we are interested in an investigation of punishment behaviour in a repeated game
setting, where subjects have the opportunity to form group-specific expectations of other group
member’s give (take) decisions, as well as choosing the level of punishment and whom to
punish in response to decisions. To our knowledge, no existing study compares the
effectiveness of a peer punishment institution in repeated game environments that are
strategically and payoff-equivalent, differing only in relation to whether the subjects’ decisions
can be interpreted as “give or take”.® This game setting allows us to study the effects of path
dependencies that occur within groups. The version of the punishment mechanism we study is
most closely linked to that of Gachter et al. (2008).

We examine behaviour in a model with reciprocal agents (as in J. Cox et al., 2008) who are
averse to inequality (as in Fehr and Schmidt, 2009). The key hypothesis is that for the same
distribution of social preferences in the population, reciprocity will make it easier to fulfil the
requirement for enforcers to find it individually rational to punish defectors in the Take game
than in the Give game. It is in this sense that defectors will be more likely to be punished in the
Take game than in the Give game, which reinforces the effectiveness of the punishment
mechanism to overcome the under provision of the public good in the Take game relative to
the Give game.

Our results show that in the absence of the punishment institution, cooperation declines over
time in both the Give and Take games. Cooperation is lower in the Take game, in particular in
later decision round and once we control for time trends in behaviour. We also find that peer
punishment is able to overcome the decrease in cooperation in both Give and Take games.
However, it is more effective in the Take game. This is because low contributors are targeted

more often in the Take game due to being targeted by a greater number of enforcers in the Take

5 McCusker and Carnevale (1995) study punishment in repeated provision and appropriation social dilemmas that
differ from the setting investigated here. Beyond differences in the structure of the games, subjects interacted with
simulated decision makers (both contribution/appropriation and sanctions were pre-programmed). Subjects were
told they were facing human decision makers and that automatic sanctions would be imposed on the least
cooperative ‘decision maker’.



game. The net effect is that punishment leads to increases in efficiency in the Take game, but

not in the Give game.

The rest of the paper is organized as follows. Section 2 provides a description of our
experimental design and procedures, while Section 3 presents a model of peer punishment with
inequity-averse agents who are also reciprocal, and the hypotheses we test. Section 4 presents
our results and Section 5 concludes. Appendix A in the Electronic Supplementary Material

contains the experimental instructions while Appendix B presents additional analyses.
2. Experimental design and procedures

In all treatments, the base game was a linear social dilemma. Each individual received earnings
from two accounts — a private account and a group account. A 2 x 2 design was implemented,
crossing the two game forms (Give or Take) and the availability (with or without) of
opportunities for punishment. Appendix A contains the experimental instructions.

2.1 Decision setting
2.1.1 Give game

The stage game in the Give game was the linear Voluntary Contributions Mechanism. Each
playeri (i=1, 2, ..., n) begins each round with y tokens in a private account from which he/she
can allocate g; € {0, 1, 2, ..., y} to a group account (the public good). The balance, e; =y —
gi,» remains in the private account and earns a return of 1. Each player in the group receives
aG from the group account, where G = Y.1*, g; is the total contribution to the public good and

a (0 <a<1l<an)isthe MPCR. The payoffs to player i are given by

mi(g) = (v — gi) + aG.

The Nash equilibrium, assuming self-regarding preferences, in the stage game is for each player
to contribute zero to the public good (g; = 0 Vi=1, 2, ..., n) while the social optimum is for
each player to contribute his/her entire endowment to the public good (g; =y Vi=1,2, ...,
n). The Nash equilibrium and the social optimum remain unchanged under finite repetitions of
the stage game.

2.1.2 Take game

In the Take game each group of n players begins with ny tokens in the group account and each
playeri (i=1, 2, ..., n) begins with 0 tokens in his/her private account. Each player can then

move e¢; €{0, 1, 2, ..., y }, i.e,, up to y tokens, from the group account to his/her private
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account. Thus, each player leaves g; = y — e; in the group account. As in the VCM, each
player earns a return of 1 from the private account and receives aG from the group account
where a and G are as defined above. All other details, including payoff calculations, are the

same in both games. In particular, payoffs for individual i are given by
mi(e) = e; + aG.

The Nash equilibrium and social optimum (respectively, g; =0and g =yVi=1,2,...,n)

are the same as in the Give game.
2.2 Punishment

Treatments that allow punishment have two stages. Stage one is the Give (Take) game. In the
second stage, a player can use his/her earnings from the first stage to reduce the earnings of
other players in the group. An earnings reduction of one token imposed on another player costs
the punishing player c tokens (0 < ¢ < 1). In the two-stage game with punishment, payoffs for
individual i are®

n

n

mi(g,p) = —g) +aG— Czpij _zpji
= =
Jj#EL JES!

where py; denotes the punishment player k sends to player [, k # L.
2.3 Parameters and treatments

In the treatments using the Give game, the per-round individual endowment was y = 20 tokens.
In the treatments using the Take game, subjects were limited to appropriating no more than 20
tokens from the group fund. In all treatments a = 0.5. Subjects interacted in the same groups of
four (n = 4) for 30 rounds. There were no subject specific identifiers that might allow for
reputation effects to develop. The 30 decision rounds were split into two parts. Part 1, which
consisted of 10 rounds, was incorporated to control for inherent differences in group-specific
levels of cooperation. Part 2, which consisted of 20 rounds, allowed for (did not allow) the
inclusion of the punishment mechanism. Group composition remained the same across all 30
rounds. At the beginning of a session, subjects were informed that the experiment would consist
of two parts, but received details and instructions for Part 2 only upon completion of Part 1.

Subjects were publicly informed of the number of decision rounds in each part. In all

& We state payoffs using the VCM notation — for identical decisions, payoffs are identical in both games.
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treatments, at the end of each decision round, players were shown the number of tokens
allocated to (appropriated from) the group account by each individual in the group, in
descending order. They were also shown their individual earnings from the private account and
the group account in that round.

The treatments Give and Give-Pun utilized the Give game, while treatments Take and Take-
Pun utilized the Take game. In the Give and Take treatments subjects played the game in Part
1 and Part 2 without punishment opportunities. After playing the game for 10 rounds in Part 1,
they were told that the game played in Part 2 would be identical to that in Part 1, but for 20

rounds.

In the Give-Pun and Take-Pun treatments, subjects played the game without punishment
opportunities for the 10 rounds of Part 1. In each of the 20 rounds in Part 2, the Give (Take)
stage was followed by the punishment stage. A player could assign a maximum of 5 deduction
tokens to any other player, i.e., a player could use a maximum of 15 tokens or the earnings
from the first stage, whichever was lower, to punish others in the second stage. Each token
used to punish another player cost the punishing player 1 token and the recipient 3 tokens (i.e.,
¢ = 1/3).” The costs of assigned and received punishment were then subtracted from the
individual’s first-stage earnings.® At the end of the punishment stage, players were shown the
total amount of punishment they received and their individual earnings from both stages of the
round. They were not informed of who they received punishment from, or the number of other

group members who punished them.

Table 1 summarises our four treatments and lists the number of subjects and independent

groups in each.

Table 1. Summary of treatments

Punishment Opportunity No. of subjects
Treatment Part 1 Part 2 (groups)
Give No No 44 (11)
Give-Pun No Yes 48 (12)
Take No No 48 (12)
Take-Pun No Yes 48 (12)
Total 188 (47)

" In a repeated setting, Nikiforakis and Normann (2008) find that a minimum of 1:3 is required for punishment to
effectively raise contributions.

8 The form of the sanctioning used is based on Gachter et al. (2008). Note that players could earn negative amounts
in a round but not in the experiment.



2.4 Procedures

All sessions were conducted at the University of East Anglia (UEA) and 188 participants were
recruited from the University’s student body. In each session, subjects were randomly assigned
to groups of four that remained fixed throughout the session (partner matching). To maximise
understanding of the games, experimental instructions for the Give treatments were based on
the HIGH instructions described in Ramalingam et al. (2018). Instructions for the Take

treatments were based on instructions used in Blanco et al. (2016).°

Instructions in the Give (Take) game explained the fact that allocations to the group account
increased (decreased) the value of the group account. However, in describing the calculation
of earnings from the group account, both sets of instructions emphasised the positive
externality arising from allocating tokens to, or leaving tokens in, the group account. The

positive externality was mentioned several times in both instructions.

At the beginning of each session, the instructions were read aloud by an experimenter and the
important elements of the game (such as its repeated nature and fixed matching) were made
common information to subjects. Subjects also had printed instructions that they could refer to
at any time. Prior to Part 1, subjects had to correctly answer a quiz that tested their
understanding of payoff calculations. In the treatments with punishment, subjects had to answer
questions before beginning Part 2 as well. At the end of a session, subjects answered a short

demographic questionnaire.

The experiment was programmed in z-Tree (Fischbacher, 2007). Subjects were paid their token
earnings from all 30 rounds of the game (with no carry-over between rounds), which were
converted to Pounds at the rate of 60 tokens to £1. Each session lasted approximately 60
minutes and subjects earned an average of £17.36 (max = £25.50 and min = £10.80) including

a £2 show-up fee.

3. Hypotheses

We use the terms contributions to refer to the amount allocated to the group fund in the Give
treatments, as well as to the amount left in the group fund in the Take treatments. Based on the
game parameters chosen, assuming self-regarding preferences and common information, the
addition of punishment does not change the Nash equilibrium or the social optimum predictions
for contributions in either the Give or Take game. In addition, based on the standard assumption

® Treatment conditions were mixed across time and varied across experimental sessions, but not within a session.
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of self-regarding preferences, punishment is zero in any subgame perfect equilibrium and in

the social optimum.

Thus, the null hypothesis in our experiment (also based on the experimental results in Cubitt et
al. (2011b) for one-shot version of Give-Take games with and without punishment), is that

there are no differences in either contributions or in punishment behaviour across treatments.

Hypothesis 0: There are no differences in contributions or punishment behaviour across game

settings.

Because we are interested in repeated play in our experiment, we develop a set of alternative
hypotheses. Our first hypothesis is derived from prior results in the literature. Though the
evidence on the effects of the Give and Take games on cooperation is mixed, most work finds
evidence of higher cooperation in the Give game than in the Take game in the absence of
punishment. As discussed in the Introduction, this is especially true in studies of repeated

games. Based on this, we state our first hypothesis.

Hypothesis 1: In the absence of punishment opportunities, cooperation will be higher in the
Give treatment than in the Take treatment.

The inequity aversion model of Fehr and Schmidt (1999) has been used widely, and
successfully, to explain punishment behaviour in public goods games. We thus use this model
for predictions in the public goods game with sanctioning. An inequity-averse player has the

following utility function

n n
a: Bi
u;(my, o, Mp) = 1; — n_—llz max{nj —m;, 0} — n_—le max{m; — mj, 0}

j=1 j=1

J#i J#i
where m; is the monetary payoff of player i, «; is player i’s disutility from disadvantageous
inequality and B; is player i’s disutility from advantageous inequality, with a; > B; and S; €
[0,1]. Fehr and Schmidt (1999) show that any symmetric contribution profile can be sustained
as an equilibrium and that a subset of group members engages in punishment of low
contributors (deviators from the symmetric equilibrium profile). Such punishment is driven by

a desire to equalise payoffs among group members.

As with any other consequentialist theory, the inequity aversion model does not account for
potential framing effects because it treats preferences as fixed.'® Accordingly, a given

10 Cubitt et al (2011b) also point out the model of inequity-aversion predicts no framing effects.
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individual in a public good game is either an enforcer (a person who is willing to punish low
contributors because he cares enough for inequity aversion) or not (a person who will never

punish).

However, previous research (see, for example, Sobel, 2005) shows that preferences adapt in
the course of the interaction depending on the actions taken previously by others, i.e., the
realisation of the intensity with which social preferences are experienced depend on the
observed actions of others.'* And given that punishment decisions are taken after contribution
decisions are observed, it may well be that intensity varies depending on the context in which

first-stage cooperation decisions are made, such as the Give or Take frame.*?

Such context-dependence is operationalised through reciprocity by J. Cox et al. (2008) in the
context of extensive form games with perfect information. Their Axiom R states that more
generous choices by a first mover (choices that increase the second mover’s maximum possible
payoff more than the first mover’s possible payoff increase) induces more altruistic preferences
by a second mover.*® In addition, Axiom S in J. Cox et al. (2008) states that reciprocity
preferences are stronger following an act of commission than following an act of omission by
a first mover, where (omission) commission is interpreted as (not) upsetting the status quo. In
the context of Give vs. Take games, not contributing to the public good is thus an act of
omission that does not disturb the status quo, while a payoff-equivalent act of taking from the

public good is an act of commission that negatively affects the status quo.

J. Cox et al. (2013) apply Axioms R and S to sequential Give and Take public good games®*,
and show that if preferences are reciprocal, then preferences — and therefore actions by the
second movers will differ across the two games. The reason is that in the Give game the initial
group fund is the least generous for the second mover, and it becomes gradually more generous
through any contributions by a first mover. Whereas in the Take game, the initial group fund
is the most generous for the second mover, and it becomes gradually less generous through any

appropriations by a first mover. Axioms R and S imply that the second mover will be more

11 Note that we do not claim that preferences are endogenous. Rather, context-dependent preferences imply that
social preferences are influenced by previous actions, perhaps even in a deterministic manner. For example,
reciprocate (un)kind actions with (un)kind actions (Rabin, 1993). The implication is only that the social preference
parameters are different for different realisations of observed behaviour.

12 This is different from the approach advocated by psychological game theory where beliefs enter into the utility
function and therefore a framing effect can be triggered by a change in beliefs.

13 According to J. Cox et al. (2008), Axiom R has an interpretation in terms of emotions: “the first mover's
generosity induces a more benevolent (or less malevolent) emotional state in the second mover” (p. 32).

14 A sequential game is closer to our repeated game setting where players can respond to actions taken by others
in the previous period.
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altruistic (generous) in the Give game than in the Take game, meaning that for the same number
of tokens in the group fund after the first mover has played, the second mover will retain more
in the individual fund in the Take game than in the Give game. Such context-dependence thus
helps understand framing effects in repeated public goods games, albeit without punishment.

In particular, cooperation is higher in the Give game than in the Take game.

Our setting involves different frames, and the opportunity to punish other group members. To
be able to account for both elements, we incorporate context-dependence in the sense of
Axioms R and S of J. Cox et al. (2008) into the inequity-aversion model of Fehr and Schmidt
(1999) to generate predictions on framing effects in games with punishment. In our setting of
public goods games with punishment, we formalise the implications of Axioms R and S
through changes in the parameters of the Fehr and Schmidt inequity-averse utility function,
specifically through changes in the parameter representing disadvantageous inequality, a. This
is because punishment is typically directed at low contributors who have larger earnings than
do high contributors. Given that the same contribution behaviour is evaluated as more generous
in the Give game than in the Take game, we assume that the parameter « shifts to take larger

values in the Take game as compared to the Give game.

The main consequence of such context-dependence is that the framing effect will be on whether
a player becomes an enforcer. The frame affects the parameters that define the social preference
of a player, which in turn determines whether or not the player finds it optimal to punish
others.’® The consequences of Axioms R and S for punishment behaviour are stated in
Proposition 1, which are based on comparative statics on the conditions in Proposition 5 in
Fehr and Schmidt (1999).

Proposition 1. Consider a public goods game with punishment where agents have inequity-

averse prefe rences.

(i) If agents additionally have reciprocal preferences, the punishment cost threshold for a

player to become an enforcer (i.e. punish) is higher in the Take game than in the Give game.

(it) Conditional on the deviation of one’s contribution from that of enforcers, the magnitude of
the punishment received from each enforcer, and the total punishment received from all

enforcers will depend negatively on the number of enforcers in the group.

15 Because the framing effect that we postulate operates through changes in social preferences, it is important to
investigate the framing in a repeated setting, where experimental subjects have the opportunity to infer the
distribution of social preferences in the group.
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Proof. Proposition 5 in Fehr and Schmidt (1999) identifies the conditions under which positive
contributions can be sustained in a (subgame perfect) equilibrium, as well as the number of
points to be sent to a deviator (free rider). The critical condition is that a subset of players 1 <
n’ < n need to find it optimal to punish free riders, i.e., that they care sufficiently about
inequality to their disadvantage. Specifically, condition (13) in Fehr and Schmidt (1999) is

a;
(n-1)A+a)—-n'-D(a;+B;)

c<Cc=

where c is the cost to an enforcer of sending one punishment point and ¢ is the threshold cost

for choosing to punish.

Regarding the threshold ¢ that governs who becomes an enforcer, comparative statics analysis
show that it depends positively on the parameter «; that captures aversion to disadvantageous
inequality.

9c _ (n-1D-p@ -1)
da;  [(m—1)(1+a)—(n'-1)(a;+B))]?

>0 (1)

The number of points sent by enforcer j contributing g to player i who contributes less (g; <

g)is

L _974
Pit = —¢
Further, the number of points sent to a low contributor depends negatively on the number of

enforcers n'.

opi; .

an'’  (n'-c)2

The effect of the number of enforcers on the total number of points received by player i pp =
n' x % depends on the countervailing effects of enforcers sending fewer points (2) and

having a larger number of enforcers. The derivative of p; with respect to n' is negative,

Opr _ _c9=9) _ 3)

on' (n'-c)2

ged

Proposition 1 leads to a number of hypotheses regarding contribution and punishment
behaviour in both types of games. The first one, as shown by Fehr and Schmidt (1999), simply

12



states that the punishment institution will be successful in promoting contribution to the public

good in both the Give game and in the Take game.

Hypothesis 2: The punishment mechanism raises contributions to the public good in both Give

and Take frames.

Proposition 1 does not allow us to formally compare the efficiency of the punishment
mechanism in raising contributions to the public goods across the two game types, because for
both game types, a full range of contributions (from zero to full) can be supported in
equilibrium. So, we refrain from stating any hypothesis on that issue and let the data speak for

themselves.

For punishment to be effective, it must be directed toward low contributors. Partial derivative
(1) implies that in a frame that prompts larger values of «;, i.e.., the Take game, it is easier for
a player to fulfil the condition for becoming an enforcer. Thus, for the same contribution
profile, the probability of assigning positive punishment is higher in the Take game than in the
Give game.®® This increases the likelihood that a player becomes an enforcer, increasing the
expected number of enforcers in the group. The greater the number of enforcers, the greater the

likelihood that a low contributor is punished.

Hypothesis 3: Conditional on contributions, the likelihood a low contributor receives

punishment is higher in Take-Pun than in Give-Pun.

An increase in the expected number of enforcers, along with partial derivative (2), implies that
the amount of punishment assigned by an enforcer is lower in the Take game than in the Give
game. This follows because an increase in the number of enforcers implies that each individual
enforcer can spend less on punishment while still equalising payoffs. Lower expenditures on
punishment by enforcers necessitates a lower reduction in the payoffs of low contributors.
Thus, partial derivative (3) implies that the level of punishment for a low contributor will

decrease in Take-Pun relative to Give-Pun.

Hypothesis 4: Conditional on contributions, the total punishment received by a low contributor

is lower in Take-Pun than in Give-Pun.

16 Cubitt et al. (2011a) instead hypothesise that punishment is more likely in the Give game than in the Take game.
This is because the results in Cubitt et al. (2011b) suggest that subjects view not giving to the public good as
‘morally worse’ than taking from the public good. We do not present the same hypothesis, as Cubitt et al. (2011a)
do not find support for their hypothesis; they find no significant effect of the game type on punishment in one-
shot games.
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4. Results

We first compare contributions across treatments and then turn to an examination of
punishment behaviour in Give-Pun and in Take-Pun. Finally, we turn to comparisons of
earnings (efficiency) across treatment conditions, utilising both group mean comparisons and
regression analysis on group and individual decisions. We use Wilcoxon ranksum tests to make
pairwise comparisons across treatments at the group level. In the case of group level
comparisons, the unit of observation is the relevant variable for the group (total contribution or
punishment or earnings) averaged over the relevant time period — all 10 rounds of Part 1, or 20
rounds of Part 2. This yields one independent observation per group. We report p-values from
two-sided tests in these comparisons.

4.1 Contribution behaviour
4.1.1 Group contributions

We start by discussing behaviour in the 10 rounds of Part 1, with no-punishment opportunities
in all treatments. Part 1 was incorporated to control for inherent differences in group-specific
levels of cooperation. Figure 1 presents mean group contribution over decision rounds in Part
1 and Part 2.

Figure 1. Average group contributions to the public good — Part 1 and Part 2

T T T T T T T T T T T
0 2 4 B B8 10 12 14 16 18 20 22 24 26 2B 30
Round

Give ==== Give-Pun  ==r==== Tgkg ======== Take-Pun

As shown, average contributions in Part 1 start at approximately 50-60% of endowment (40-
50 tokens) in all treatments and decline over time. The differences across treatments are not

14



statistically significant (p > 0.10 for all pairwise treatment comparisons). Examining decisions
at the group level in Part 1 reveals substantial heterogeneity across groups (see Appendix B1).
As it is plausible that groups that were more cooperative in Part 1 are more likely to be
cooperative in Part 2, we control for a group’s baseline cooperativeness in Part 1 in regressions

examining behaviour in Part 2.

Turning to Part 2, as shown in Figure 1, there is the commonly observed restart effect
(Andreoni, 1988; Croson, 1996) in all treatments; average contributions begin at 50-60% of
endowment (40-50 tokens) in the Give and Take treatments and at 60-70% (50-55 tokens) in
Give-Pun and Take-Pun. Although average contributions in Give and Take begin at somewhat
similar levels, their paths diverge across decision rounds. Average contributions in Take are
below those in Give in all rounds except the initial few rounds of Part 2. In Give, average group
contributions fluctuate between 50-60% of endowment for rounds 11-25, then steadily decline
to about 25% of endowment (20 tokens). In Take, average group contributions steadily decline
to about 12.5% of endowment (10 tokens) by round 30.

The opportunity to punish one another is associated with an increase in average group
contributions. Contributions rise and then stay relatively steady at higher levels in both game
settings. In Give-Pun, average contributions increase to about 80% of endowment, while in

Take-Pun they increase to about 90% of endowment.’

Table 2. Mean group contributions to the public good in tokens: Part 2

Give Give-Pun Take Take-Pun
Obs 11 12 12 12
Mean 41.93 63.13 30.09 69.16
St. Dev. 19.52 19.34 21.93 13.99

Table 2 provides overall mean contributions and standard deviations in Part 2. Relative to
contributions in the Give (Take) treatments, punishment significantly increases contributions
in both Give-Pun and Take-Puns (p = 0.0116 and 0.0003 respectively).*® However, average
group contributions between games types are not statistically significant, in the absence or
presence of punishment (p > 0.10 in both cases).

17 Appendix B2 presents histograms showing the distribution of average group contributions in all treatments.
18 Average contributions are also higher in Give-Pun than in Take (p = 0.0027) and in Take-Pun than in Give (p =
0.0021).
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Note that the difference between Give-Pun and Take-Pun is not very large in magnitude — less
than 10% of the group contributions in Give-Pun. However, average group contributions are
higher in Give than in Take by nearly 40%. In addition, Figure 1 shows that there are
considerable time trends in group contributions, particularly in Take. This suggests that there
is significant path dependence in contribution behaviour. Regressions allow us to capture the

time dynamics.

Table 3 reports estimates from group-level panel random effects regressions that test for
differences across treatments. The dependent variable is group contribution in a round. The
first regression focuses on differences across treatments in the level of contributions, including
only treatment dummies as independent variables, with Give as the excluded treatment. The
second regression controls for the time dynamics evident in Figure 1, i.e., it examines
differences in contributions across treatments after accounting for within-group path
dependencies in the form of one-period lagged group contributions, and round dummies (not
reported). In addition, as a control for a group’s baseline cooperativeness in Part 1, the second
regression includes (for each group) the average group contribution across all rounds of Part 1.

Table 3. Group-level regressions: Treatment differences in contributions

With controls for

Group contributions No controls .
past behaviour
Give-Pun 21.198™ 3.862""
(7.846) (1.397)
Take -11.536 -2.456""
(8.362) (0.957)
Take-Pun 27235 3.977
(6.900) (1.174)
Lagged group : 0.896™"
contribution (0.024)
Mean group contribution - -0.005
in Part 1 (0.017)
Constant 41.927 5.998""
(5.681) (1.851)
Obs 940 893

Dep. variable: Group contribution in a round. Std. errors clustered on independent groups in parentheses. The
second regression includes round dummies (not reported). * Sig. at 10%, ™ Sig. at 5%, ™ Sig. at 1%.
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As shown in Table 3, the lagged contribution variable in regression 2 is significant, while the
control for Part 1 cooperativeness is both small and not significant. Both regressions provide
evidence of lower contributions in Take than in Give, rejecting null Hypothesis 0 and consistent
with Hypothesis 1. This difference, however, is only significant after controlling for lagged

contribution behaviour.®

Result 1: In Part 2, after controlling for lagged group contributions, group contributions are

significantly higher in Give than in Take.

Both regressions (and Wald-tests) provide evidence that contributions in the treatments with
punishment are significantly higher than in the corresponding Give and Take treatments
without punishment (Take-Pun vs. Take: Wald p < 0.0001 after regressions 1 and 2), thus
providing support for Hypothesis 2. Both regressions also provide evidence that contributions
in Take-Pun are higher than in Give-Pun, but these differences are not statistically significant
(Give-Pun vs. Take-Pun: Wald p = 0.3661 after regression 1 and p = 0.9083 after regression
2).

Result 2: In Part 2, group contributions are higher in treatments with punishment
opportunities. Further, contributions are higher in Take-Pun than in Give-Pun, but the

difference is not statistically significant.
4.1.2 Individual contributions

Examining individual contributions provides further insights into how subjects respond to the
two game types, as well as the possibility of punishment. Figure 2 presents boxplots of
individual contributions in each treatment. Each vertical line presents the entire range of
contributions for an individual — the thicker bar is the inter-quartile range and the smaller square
dots are outliers for the individual. The median contribution level for each individual is
indicated by a black diamond. Within each treatment, individuals are ranked in increasing order

of median contributions.?°

19 A one-sided Wilcoxon test that does not control for lagged behaviour and treats average group contribution over
all 20 rounds of Part 2 as independent observations finds some evidence (p = 0.0698) of a treatment effect.

20 Note that individuals are not grouped with other group members. Thus, the figure does not control for
individuals’ reactions to the contributions of the others in their group, or to punishment received.
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Figure 2. Spread of individual contributions by treatment: Part 2
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The distributions for individual decisions confirm the observations at the group level —
contributions are higher in the presence of punishment opportunities. In both game types, the
existence of punishment opportunities increases the proportion of individuals with median
contributions equal to the maximum of 20 tokens. Further, the punishment option reduces the
variability in individual contributions in both treatments, with the reduction being greater in

the Take-Pun treatment.

In the absence of punishment opportunities, the proportion of individuals with low (high)
median contributions is greater (lower) in Take.?! In the presence of punishment opportunities,
the spread is lower in Take-Pun, and the proportion of individuals with median contributions
of 20 tokens is higher in the Take-Pun than Give-Pun. Notably, there are three individuals with

median contributions of 0 tokens in Give-Pun while the minimum median contribution is 5

2L Note, that this is so even though there are 4 fewer individuals in Give than in Take (see Table 1).We present
histograms of all individual contributions in each treatment in Appendix B3. The histograms show the same
patterns across treatments as mentioned here, but do not show variations in contributions within individuals.
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tokens in Take-Pun. This suggests that punishment is more effective at establishing a norm of

high contributions in the Take game setting than in the Give game setting.??
4.2 Targeting of punishment

This section examines punishment behaviour, focusing on total group punishment received by
individual group members in a decision round.? Figure 3 presents the average frequency (panel
a) and intensity of punishment received by group members (panel b) in the two treatments
conditioning on the contribution profile.?* Following the standard procedure in the literature,
we classify the contribution profiles by the deviation of the punished contributor from the
average contribution of others.

Figure 3. Frequency and intensity of total punishment received by individuals

(a) Frequency of punishment received
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22 See Appendix B3 for treatment comparisons of individual contributions across treatments using regression
analysis. The findings support the earlier findings using group contributions.

23 See Appendix B4 for an analysis of punishment assigned.

24 As in previous studies, we observe a degree of punishment of group members with above mean contributions.
We report these findings for completeness, but do not focus our analysis on this type of anti-social behavior.
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(b) Mean punishment received (excludes zero punishment)
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Note: Negative (positive) deviations indicate that the recipient has contributed less (more) than the average
contribution of the others in the group. The figures in curly brackets in the second row of the horizontal axis are
the number of observations in each deviation range in {Give-Pun, Take-Pun}.

Figure 4(a) suggests shows that large (absolute) deviations, i.e., the lowest group contributors
with deviations in [-20, -12), are (almost) always punished in both treatments. However, there
are relatively few observations in this deviation range. Most of the lowest contributors in a
group have deviations in the range [-12, 0), — 228 out of 246 in Give-Pun and 140 out of 166
in Take-Pun. Consistent with Hypothesis 3, in this range, we find that these low contributors
are more likely to be punished in Take-Pun than in Give-Pun.

Also, providing some support for Hypothesis 4, Figure 3(b) shows conditional on being
punished, the amount of punishment received is lower in the Take than in the Give for all
negative deviation ranges in the negative, except for the range (-8, -4).

Complementing this analysis with regressions, we estimate a probit regression on whether or
not an individual was punished, and a panel random effects regression on the amount of
punishment received by an individual, Table 4. The independent variables are the same in the
Probit and the RE regressions. They include a dummy for Take-Pun, an individual’s (absolute)
deviation from the average contribution of the others in the group in the current round, an
interaction between the above two variables, and round dummies (not reported). Both sets of
regressions include separate estimates for observations that are negative (positive) deviations
from the average contribution of the others in the current round, the round in which punishment

occurs.

20



Table 4. Determinants of punishment received

Probability of receiving Amount of punishment

punishment (Probit) received (Panel RE)
Individual punishment Negative Positive Negative Positive
received deviations  deviations  deviations  deviations
Take-Pun dummy 0.169 -0.501 0.243 -0.359

(0.559) (0.333) (0.742) (0.398)
Absolute deviation from 0.079™ 0.072 0.319" -0.037
average contribution of others (0.035) (0.046) (0.059) (0.023)
Take-Pun dummy x 0.168™ 0.048 0.009 0.041
absolute deviation (0.049) (0.060) (0.093) (0.037)
Constant -0.129 -0.837" 0.674 1.133™

(0.559) (0.369) (0.651) (0.480)
Observations 412 1508 412 1508

Dep variable for probit = 1 if received positive punishment in a round and = 0 otherwise. Dep variable for RE =
amount of punishment received in a round. Std. errors clustered on independent groups in parentheses. Includes
round dummies (not reported). * Sig. at 10%, ™ Sig. at 5%, ™ Sig. at 1%.

As expected, the likelihood of receiving punishment and the amount of punishment received
are positively correlated with the negative deviation of the individual’s contribution relative to
other group members.?® In regard to treatment effects, based on the Take-Pun dummy, there is
no significant difference between the two punishment treatments in both probability and level
of punishment. This is true for both negative and positive deviations from the average
contributions of the others in the group. However, for negative deviations, the interaction
between the Take-Pun dummy and absolute deviations is positive and significant. This suggests
that the decision to punish the low contributors is more sensitive to the size of the negative
deviation in Take-Pun than in Give-Pun, supporting Hypothesis 3. Based on the result reported
from Figure 3a, this significant interaction effect is driven by punishment of low contributors
not in the extreme. This interaction term is not statistically significant in the panel regressions
for level of punishment received, however, and thus does not provide support for Hypothesis
4,

% The likelihood is also increasing in the size of the non-negative deviation. This is likely associated with “blind”
revenge (see Ostrom et al., 1992 and Hermann et al., 2008). However, the amount of punishment received is not
significantly influenced by the size of the non-negative deviation.
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Result 4: Low contributors are more likely to be punished and receive a higher level of
punishment the lower their contributions are relative to the average contribution of others.
Increases in negative deviations, except for the relatively few extreme deviations, are

significantly more likely to be punished in Take-Pun than in Give-Pun,

The likelihood of receiving punishment is undoubtedly increasing in the number of enforcers
in the group. Indeed, Hypothesis 3 is an implication of this fact. We conducted a direct
comparison between Give-Pun and Take-Pun of the number of enforcers who assign
punishment to the lowest contributor in a group. As hypothesised, we find that the number of
group members willing to punish the lowest contributors is higher in Take-Pun than in Give-
Pun. This finding provides an underpinning for Result 4. Because subjects in the experiment
did not receive information on the number of enforcers, we present this analysis in Appendix

B5 and focus on subjects’ observable behaviour in the main text.
4.3 Earnings comparisons

Figure 4 presents the path of average group earnings over time in all treatments in Part 2.2
Since group contributions are greater in Give than Take in Part 2, so are average earnings. As
shown, earnings in the punishment treatments, which incorporate the costs of punishment,
begin lower than in the corresponding treatments without punishment. This pattern, however,
changes early in Part 2, where earnings in Give-Pun become greater than those in Give and
earnings in Take-Pun are above those in Take. Further, average earnings are somewhat higher
in Take-Pun than in Give-Pun. Summary statistics of group earnings are presented in Table 5.

% Earnings in Give and Take are simply a linear transformation of contributions and thus follow the same time
pattern as contributions. Note that the absence of punishment opportunities in Part 1 implies that group earnings
are simply a linear transformation of group contributions. Because no significant differences in group
contributions were observed across treatments in Part 1, we focus on Part 2.

22



Figure 4. Average group earnings in Part 2
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Table 5. Mean group earnings: Part 2
Give Give-Pun Take Take-Pun
Obs 11 12 12 12
Mean 121.93 126.34 110.09 135.39
St. Dev. 19.52 30.29 21.93 23.37

A group-level regression that controls for past behaviour (as in Table 3) was also conducted.
As expected, earnings are significantly lower in Take than in Give (p = 0.037).2’ The regression
and Wald tests also show that earnings in Give-Pun are not significantly different than in Give
(p = 0.236). Earnings in Take-Pun, however, are significantly higher than in Take (Wald p =
0.0005). However, earnings in Take-Pun and Give-Pun are not significantly different from each
other (Wald p = 0.5075).28 Thus, unlike in the Give game setting, punishment significantly
increases earnings, even in the short run, in the Take game setting (c.f. Gachter et al. 2008).

Result 5: Relative to the no-punishment conditions, punishment significantly raises average

group earnings in Take-Pun, but not in Give-Pun.

27 For brevity, the group-level regressions are not reported in the main text. They are presented in Table B5 in
Appendix B6.

28 Earnings in Give-Pun are higher than in Take (Wald p = 0.0147) and earnings in Take-Pun are higher than in
Give (p = 0.022).
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Based on Result 5, we compare the gains in contributions and earnings that result from the
introduction of punishment relative to their corresponding control treatments. Recall,
contributions (earnings) in Take-Pun are greater than in Give-Pun, but the differences are not
statistically significant. However, based on the fact that contributions decayed at a faster rate
in Take than in Give during Part 2, relative to these no punishment conditions, there is greater
opportunity for improvement in the Take treatment. Table 6 provides summary statistics of the
average gain in group contributions and earnings in the two punishment treatments relative to

their no-punishment counterparts.?®

Table 6. Mean (st dev) increase in group outcomes relative to the no-punishment

treatment

Obs Contributions  Earnings

Give-Pun 12 21.20 4.41
relative to Give (19.34) (30.29)
Take-Pun 12 39.07 25.30
relative to Take (14.00) (23.37)

As shown, the gain in contributions and earnings are higher in Take-Pun compared to Give-
Pun. The difference is significant for both contributions (p = 0.0047) and for earnings (p =
0.0496).%°

Result 6: Relative to the no-punishment benchmark, the presence of punishment opportunities

leads to a greater increase in contributions and earnings in Take-Pun relative to Give-Pun.
5. Conclusion

This study integrates two strands of experimental literature; Give and Take linear public good
games and peer punishment mechanisms designed to facilitate cooperation. Most prior studies
in repeated game settings suggest that games where decisions reduce social welfare lead to the
same or lower levels of cooperation than games where decisions increase social welfare, even

in cases where the games being played are isomorphic in strategy and payoff space. The

2 The observations for Table 6 were constructed in the following manner. For each group in a punishment
treatment, the average group contribution, as well as earnings, in the group in each round were averaged, resulting
in one observation per group for each of contributions and earnings. From each of these observations, we
subtracted the “grand mean” of group contributions (earnings) in the corresponding no punishment treatment.
This yields the average change in contribution (earnings) for each group in a punishment treatment relative to the
overall mean observed in the no-punishment treatment.

%0 In additional analysis, we compare the gains in the two game settings using group-level panel random effects
regressions (reported in Appendix B6 for brevity). The regressions confirm the results stated here.
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primary motivation for this study was to examine the relative effectiveness and use of a peer
punishment mechanism across the two types of game settings in a repeated fixed partners game

setting that allows for path dependencies.

There are reasons to suspect that the use of the punishment mechanism will differ across Give
and Take games. Specifically, if players are endowed with reciprocal preferences & la J. Cox et
al (2008), it is plausible that other-regarding preferences in the punishment stage can be
dependent on the actions of other group members in the prior contribution stage. A model with
reciprocal agents predicts that a greater number of group members will use punishment to

enforce higher contributions in the Take game than in the Give game.

Our experimental results confirm the theoretical predictions. In summary, without punishment
opportunities, we find evidence that the Take game leads to less cooperation than the Give
game, due to a greater decay in contribution in later decision rounds. With the punishment
opportunity, in both game settings, low contributors are more likely to be punished and receive
a higher level of punishment the lower their contributions are relative to the average
contribution of others. The likelihood of receiving punishment, however, is less sensitive to the

magnitude of the negative deviation in the Give game setting than in the Take game setting.

Most importantly, low contributors in a group are targeted for punishment by more of their
fellow group members in the Take game setting than in the Give game setting. Consequently,
relative to the Take (Give) no-punishment setting, we find that the presence of punishment
opportunities leads to a greater increase in contributions and earnings in the Take game setting
in comparison to the Give game setting. The implication is that, unlike in the Give game setting,
punishment is able to raise earnings relative to the corresponding no-punishment benchmark

significantly even in the short run.

Our results add importantly to the results reported in Cubitt et al. (2011a) in a one-shot game
setting. Unlike the lack of a significant effect of whether the game setting is a Give or Take,
allowing for group dynamics across decision rounds, we find that contributions decrease more
rapidly in the Take game setting. Because average contributions follow very similar paths in
the settings that allow punishment, we find a stronger relative effect on contributions in the

Take game setting.

The importance of this study lies primarily in its contribution to the literature that focuses on
mechanisms for promoting self-governance in settings where groups of individuals face a

tension between group level and individual level incentives to cooperate. Given the evidence
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that decision makers appear to be less cooperative in decision settings where their choices
degrade the provision of a public good relative to those in which they contribute for the
provision of a public good, the effectiveness of a punishment mechanism in the former
condition is not obvious a priori. The results presented here suggest that in situations where
subjects face the same level of complexity in the game environment, those facing the negative
consequences of decisions that reduce group welfare are able to overcome the behavioural bias

toward non-cooperative behaviour inherent in this game form.
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Appendix A. Experimental Instructions
Al. Give Instructions — Part 1

Thank you for coming! This is an experiment about decision-making. You will receive £2 for your
participation. If you follow the instructions carefully, you can earn more money depending both on your

own decisions and on the decisions of others.

These instructions and your decisions in this experiment are solely your private information. During the
experiment you are not allowed to communicate with any of the other participants or with anyone
outside the laboratory. Please switch off your mobile phone now. If you have any questions at any time

during the course of this experiment, please raise your hand. An experimenter will assist you privately.

Your decisions will be recorded privately at your computer terminal. Your identity will never be
disclosed to other participants. You will be paid individually and privately in cash at the end of the

experiment.

During the experiment all decisions are made in tokens (more details below). Your total earnings will
also be calculated in tokens and, at the end of the experiment will be converted to Pounds at the
following rate:

60 tokens = £1

The experiment consists of two parts. Part 1 consists of 10 rounds and Part 2 consists of 20 rounds.

Your total earnings will be the sum of your earnings from all 30 rounds.

Instructions for Part 1 are below. You will receive instructions for Part 2 after Part 1 is completed.

Part 1

Part 1 of the experiment consists of ten (10) consecutive decision rounds.

At the beginning of Part 1, participants will be randomly divided into groups of four (4)
individuals. The composition of the groups will remain the same in each round. This means that you

will interact with the same people in your group throughout the experiment.

You are a member of a group of four participants. At the beginning of each round, each member receives
an endowment of 20 tokens. The task of each group member is to decide how many of their 20 tokens

they would like to allocate to a Group Project (GP) and how many to keep for themselves in their

2



Individual Project (IP). Each token not allocated to the Group Project will automatically be allocated
to your Individual Project (IP). Your total earnings from the round include earnings from both your
Individual Project and the Group Project.

All participants in your group will simultaneously face the same decision situation.

Your earnings from the Individual Project in each round

You will earn one (1) token for each token allocated to your Individual Project. No other member

in your group will earn from your Individual Project.

Your earnings from the Group Project in each round

For each token you allocate to the Group Project, you will earn 0.5 tokens. Each of the other three
people in your group will also earn 0.5 tokens. Thus, the allocation of 1 token to the Group Project
yields a total of 2 tokens for all of you together. Your earnings from the Group Project are based on
the total number of tokens allocated by all members in your group. Each member will profit equally
from the amount allocated to the Group Project. For each token allocated to the Group Project, each
group member will earn 0.5 tokens regardless of who made the allocation. This means that you will
earn from your own allocation to the Group Project, as well as from the allocations of others to the

Group Project.

Your total earnings in each round

Your total earnings consist of earnings from your Individual Project and the earnings from the Group

Project.

Your earnings from the round = Earnings from your Individual Project + Earnings from the

Group Project

The following examples are for illustrative purposes only.

Example 1. Assume that you have allocated 0 tokens to the Group Project. Suppose that each of the
other group members has also allocated 0 tokens to the Group Project. Thus the total number of tokens

in the Group Project in your group is 0. Your earnings from this round will be 20 tokens (20 tokens



from your Individual Project and 0 tokens from the Group Project). The earnings of the other group

members in f this round will be 20 tokens each.

Example 2. Assume that you have allocated 10 tokens to the Group Project. Suppose that each of the
other group members has allocated 0 tokens to the Group Project. Thus the total number of tokens in
the Group Project in your group is 10. Your earnings from this round will be 15 tokens (= 10 tokens
from your Individual Project and 10*0.5 = 5 tokens from the Group Project). The earnings of the other
group members from this round will be 25 tokens each (= 20 tokens from the Individual Project +
10*0.5 = 5 tokens from the Group Project).

Example 3. Assume that you have allocated 20 tokens to the Group Project. Suppose that each of the
other group members has also allocated 20 tokens to the Group Project. Thus the total number of tokens
in the Group Project in your group is 80. Your earnings from this round will be 40 tokens (= 0 tokens
from your Individual Project and 80*0.5 = 40 tokens from the Group Project). The earnings of the other

group members in this round will similarly be 40 tokens each.

After all individuals have made their decisions in the round, you will be informed of the total allocation
to the Group Project and your earnings from the round. You will also be informed of the individual
allocation decisions of each group member, ranked from top to bottom. Individuals in your group will
NOT be identified in anyway. Thus, information about individual allocations will be completely

anonymous.

The same process will be repeated for a total of 10 rounds. Your earnings from earlier rounds cannot

be used in the following rounds. You will receive a new endowment of 20 tokens in each round.

Questions to help you better understand the decision tasks

When everyone has finished reading the instructions, and before the experiment begins, we will ask you
a few questions regarding the decisions you will make in the experiment. The questions will help you

understand the calculation of your earnings and ensure that you have understood the instructions.

Please answer these questions on your computer terminal. Please type your answer in the box next to
the corresponding question. Once everyone has answered all questions correctly we will begin the

experiment.



A2. Give Instructions — Part 2 — No Punishment

Part 2 of the experiment consists of twenty (20) consecutive decision rounds. Your total earnings

will be the sum of your earnings from all these rounds.

You will remain in the same group of four individuals as in Part 1. Again, the composition of the

groups will remain the same in each round.

Each round is identical to a round in Part 1. In particular, at the beginning of each round, each member

receives an endowment of 20 tokens.

Your task is to decide how many tokens you would like to allocate to a Group Project (GP) and
how many to keep for yourself in an Individual Project (IP). Each token not allocated to the Group
Project will automatically be allocated to your Individual Project (IP). Your total earnings from the

round include earnings from both your Individual Project and the Group Project.
All participants in your group will simultaneously face the same decision situation.

Earnings from the Individual Project: You will earn one (1) token for each token allocated to your

Individual Project.

Earnings from the Group Project: Your earnings from the Group Project are based on the total
number of tokens allocated by all members in your group. Each member will profit equally from the
amount allocated to the Group Project. For each token allocated to the Group Project, each group

member will earn 0.5 tokens regardless of who made the allocation.

Your earnings in the round = Earnings from your Individual Project + Earnings from the Group

Project

After all individuals have made their decisions in the round, you will be informed of the total allocation
to the Group Project and your earnings from the round. You will also be informed of the individual
allocation decisions of each group member, ranked from top to bottom. Individuals in your group will
NOT be identified in anyway. Thus, information about individual allocations will be completely

anonymous.

The same process will be repeated for a total of 20 rounds. Your earnings from earlier rounds cannot

be used in the following rounds. You will receive a new endowment of 20 tokens in each round.

At the end of Part 2, you will be paid your earnings from Part 1 and Part 2.




A3. Give Instructions — Part 2 — Punishment

Part 2 of the experiment consists of twenty (20) consecutive decision rounds. Your total earnings

will be the sum of your earnings from all these rounds.

You will remain in the same group of four individuals as in Part 1. Again, the composition of the

groups will remain the same in each round.

In each round in Part 2, there will be two decision stages.

First Stage of each round

The first stage of each round is identical to a round in Part 1. In particular, at the beginning of each

round, each member receives an endowment of 20 tokens.

Your task is to decide how many tokens you would like to allocate to a Group Project (GP) and
how many to keep for yourself in an Individual Project (IP). Each token not allocated to the Group
Project will automatically be allocated to your Individual Project (IP). Your total earnings from the

round include earnings from both your Individual Project and the Group Project.
All participants in your group will simultaneously face the same decision situation.

Earnings from the Individual Project: You will earn one (1) token for each token allocated to your

Individual Project.

Earnings from the Group Project: Your earnings from the Group Project are based on the total
number of tokens allocated by all members in your group. Each member will profit equally from the
amount allocated to the Group Project. For each token allocated to the Group Project, each group

member will earn 0.5 tokens regardless of who made the allocation.

Your earnings from the first stage in the round = Earnings from your Individual Project +

Earnings from the Group Project

After all individuals have made their decisions in the first stage of the round, you will be informed of
the total allocation to the Group Project and your earnings from the first stage. You will also be informed
of the individual allocation decisions of each group member, ranked from top to bottom. Individuals in
your group will NOT be identified in anyway. Thus, information about individual allocations will be

completely anonymous.



Second Stage of each round

In this stage, you can use your earnings from Stage 1 to decrease the earnings of any other member in
your group by assigning deduction tokens to them. Each deduction token assigned by you to a group
member will cost you 1 token and will decrease the earnings of that group member by 3 tokens.
If you do not want to change the earnings of a member of your group, enter zero in the corresponding

box.

You can assign a maximum of 5 deduction tokens to any group member. The maximum number of
deduction tokens you can assign to all members of the group in total is 15 tokens OR your Stage 1

earnings, whichever is lower.

Your total earnings in each round

Your earnings in the round = Earnings from Stage 1

- Total number of deduction tokens you assigned to other group
members

- 3 x Total number of deductions tokens assigned to you by
other group members
After all participants have made their decisions in the second decision stage, you will be informed of
the total number of deduction tokens received by you and of your earnings in the round. You will not

be informed of who assigned deduction tokens to you.

The same process will be repeated for a total of 20 rounds. Your earnings from earlier rounds cannot

be used in the following rounds. You will receive a new endowment of 20 tokens in each round.

Notice that your total calculated earnings in tokens at the end of a decision round can be negative if the
costs from assigned and received deduction tokens exceed your earnings from the first stage. If your
cumulative earnings from all 30 rounds at the end of the experiment are negative, the computer will
automatically record zero earnings for you from the experiment. Thus, while your earnings from any

particular round can be negative, your earnings from the experiment CANNOT be negative.

At the end of Part 2, you will be paid your earnings from Part 1 and Part 2.

Before the experiment begins, we will ask you a few questions regarding the decisions you will make
in the experiment. The questions will help you understand the calculation of your earnings and ensure

that you have understood the instructions. Please answer these questions on your computer terminal.



A4. Take Instructions — Part 1

Thank you for coming! This is an experiment about decision-making. You will receive £2 for your
participation. If you follow the instructions carefully, you can earn more money depending both on your

own decisions and on the decisions of others.

These instructions and your decisions in this experiment are solely your private information. During the
experiment you are not allowed to communicate with any of the other participants or with anyone
outside the laboratory. Please switch off your mobile phone now. If you have any questions at any time

during the course of this experiment, please raise your hand. An experimenter will assist you privately.

Your decisions will be recorded privately at your computer terminal. Your identity will never be
disclosed to other participants. You will be paid individually and privately in cash at the end of the

experiment.

During the experiment all decisions are made in tokens (more details below). Your total earnings will
also be calculated in tokens and, at the end of the experiment will be converted to Pounds at the

following rate:
60 tokens = £1

The experiment consists of two parts. Part 1 consists of 10 rounds and Part 2 consists of 20 rounds.

Your total earnings will be the sum of your earnings from all 30 rounds.

Instructions for Part 1 are below. You will receive instructions for Part 2 after Part 1 is completed.
Part 1

Part 1 of the experiment consists of ten (10) consecutive decision rounds.

At the beginning of Part 1, participants will be randomly divided into groups of four (4)
individuals. The composition of the groups will remain the same in each round. This means that you

will interact with the same people in your group throughout the experiment.

You are a member of a group of four participants. Each of you will have an Individual Project (IP) and
your group of four will have a Group Project (GP). At the beginning of each round, each group of four
begins with 80 tokens placed in their initial GP. Each token in the Group Project is worth 2 tokens.
Thus, each group begins with an initial GP worth 160 tokens. Each person begins with 0 tokens placed

in his/her initial IP.



The task of each group member is to decide how many tokens, if any, they would like to move
from the initial Group Project to their Individual Project. Each group member may move a
maximum of 20 tokens from the GP to their IP. Each token not moved to their IP will automatically
remain in the GP. Your total earnings from the round include earnings from both your Individual Project

and the Group Project.
All participants in your group will simultaneously face the same decision situation.

Your earnings from the Individual Project in each round

Each token you move to your IP increases the value of your IP by 1 token. Thus, you will earn one (1)
token for each token allocated to your Individual Project. No other member in your group will earn

from your Individual Project.

Your earnings from the Group Project in each round

Each token moved from the initial GP reduces the value of the final GP by 2 tokens for the group. That
is, the value of the final GP is the result of subtracting from the initial GP, the sum of tokens removed
by each participant in your group. For each token that remains in the Group Project, you will earn
0.5 tokens. Each of the other three people in your group will also earn 0.5 tokens. Thus, 1 token
left in the Group Project yields a total of 2 tokens for all of you together. Your earnings from the
Group Project are based on the total number of tokens left in the GP by all members in your group.
Each member will profit equally from the amount left in the Group Project. For each token left in the
Group Project, each group member will earn 0.5 tokens regardless of who left it there. This means that
you will earn from the tokens that you have left in the GP as well as from the tokens left in the GP by

the others.

Your total earnings in each round

Your total earnings consist of earnings from your Individual Project and the earnings from the Group

Project.

Your earnings in the round = Earnings from your Individual Project + Earnings from the Group

Project
The following examples are for illustrative purposes only.

Example 1. Assume that you have moved 20 tokens from the Group Project to your Individual Project.
Suppose that each of the other group members has also moved 20 tokens to their Individual Projects.

Thus the total number of tokens remaining in the Group Project in your group is 0. Your earnings from



this round will be 20 tokens (20 tokens from your Individual Project and O tokens from the Group

Project). The earnings of the other group members in this round will be 20 tokens each.

Example 2. Assume that you have moved 10 tokens from the Group Project to your Individual Project.
Suppose that each of the other group members has moved 20 tokens to their Individual Projects. Thus
the total number of tokens remaining in the Group Project in your group is 10. Your earnings from this
round will be 15 tokens (= 10 tokens from your Individual Project and 10*0.5 = 5 tokens from the
Group Project). The earnings of the other group members from this round will be 25 tokens each (= 20

tokens from the Individual Project + 10*0.5 = 5 tokens from the Group Project).

Example 3. Assume that you have moved 0 tokens from the Group Project to your Individual Project.
Suppose that each of the other group members has also moved 0 tokens to their Individual Projects.
Thus the total number of tokens remaining in the Group Project in your group is 80. Your earnings from
this round will be 40 tokens (= 0 tokens from your Individual Project and 80*0.5 = 40 tokens from the

Group Project). The earnings of the other group members in this round will similarly be 40 tokens each.

After all individuals have made their decisions in the round, you will be informed of the total number
of tokens remaining in the Group Project and your earnings from the round. You will also be informed
of the individual allocation decisions of each group member, ranked from top to bottom. Individuals in
your group will NOT be identified in anyway. Thus, information about individual allocations will be

completely anonymous.

The same process will be repeated for a total of 10 rounds. Your earnings from earlier rounds cannot
be used in the following rounds. Your group will begin each round with 80 tokens placed in your initial
GP.

Questions to help you better understand the decision tasks

When everyone has finished reading the instructions, and before the experiment begins, we will ask you
a few questions regarding the decisions you will make in the experiment. The questions will help you

understand the calculation of your earnings and ensure that you have understood the instructions.

Please answer these questions on your computer terminal. Please type your answer in the box next to
the corresponding question. Once everyone has answered all questions correctly we will begin the

experiment.
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Ab. Take Instructions — Part 2 — No Punishment

Part 2 of the experiment consists of twenty (20) consecutive decision rounds.

You will remain in the same group of four individuals as in Part 1. Again, the composition of the

groups will remain the same in each round.

Each round is identical to a round in Part 1. In particular, at the beginning of each round, each group of
four begins with 80 tokens placed in their initial GP. Each token in the Group Project is worth 2 tokens.
Thus, each group begins with an initial GP worth 160 tokens. Each person begins with 0 tokens placed

in his/her initial IP.

Your task is to decide how many tokens, if any, you would like to move from the initial Group
Project to your Individual Project. You may move a maximum of 20 tokens from the GP to your
IP. Each token not moved to your IP will automatically remain in the GP. Your total earnings from the

round include earnings from both your Individual Project and the Group Project.
All participants in your group will simultaneously face the same decision situation.

Earnings from the Individual Project: You will earn one (1) token for each token allocated to your

Individual Project.

Earnings from the Group Project: Your earnings from the Group Project are based on the total
number of tokens left in the GP by all members in your group. Each member will profit equally from
the amount left in the Group Project. For each token left in the Group Project, each group member will

earn 0.5 tokens regardless of who left it there.

Your earnings in the round = Earnings from your Individual Project + Earnings from the Group

Project

After all individuals have made their decisions in the round, you will be informed of the total number
of tokens remaining in the Group Project and your earnings from the round. You will also be informed
of the individual allocation decisions of each group member, ranked from top to bottom. Individuals in
your group will NOT be identified in anyway. Thus, information about individual allocations will be

completely anonymous.

The same process will be repeated for a total of 20 rounds. Your earnings from earlier rounds cannot
be used in the following rounds. Your group will begin each round with 80 tokens placed in your initial
GP.

At the end of Part 2, you will be paid your earnings from Part 1 and Part 2.
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A6. Take Instructions — Part 2 — Punishment

Part 2 of the experiment consists of twenty (20) consecutive decision rounds.

You will remain in the same group of four individuals as in Part 1. Again, the composition of the

groups will remain the same in each round.

In each round in Part 2, there will be two decision stages.

First Stage of each round

The first stage of each round is identical to a round in Part 1. In particular, at the beginning of each
round, each group of four begins with 80 tokens placed in their initial GP. Each token in the Group
Project is worth 2 tokens. Thus, each group begins with an initial GP worth 160 tokens. Each person

begins with O tokens placed in his/her initial IP.

Your task is to decide how many tokens, if any, you would like to move from the initial Group
Project to your Individual Project. You may move a maximum of 20 tokens from the GP to your
IP. Each token not moved to your IP will automatically remain in the GP. Your total earnings from the

round include earnings from both your Individual Project and the Group Project.
All participants in your group will simultaneously face the same decision situation.

Earnings from the Individual Project: You will earn one (1) token for each token allocated to your

Individual Project.

Earnings from the Group Project: Your earnings from the Group Project are based on the total
number of tokens left in the GP by all members in your group. Each member will profit equally from
the amount left in the Group Project. For each token left in the Group Project, each group member will

earn 0.5 tokens regardless of who left it there.

Your earnings from the first stage in the round = Earnings from your Individual Project +

Earnings from the Group Project

After all individuals have made their decisions in the first stage of the round, you will be informed of
the total number of tokens remaining in the Group Project and your earnings from the first stage. You
will also be informed of the individual allocation decisions of each group member, ranked from top to
bottom. Individuals in your group will NOT be identified in anyway. Thus, information about individual

allocations will be completely anonymous.
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Second Stage of each round

In this stage, you can use your earnings from Stage 1 to decrease the earnings of any other member in
your group by assigning deduction tokens to them. Each deduction token assigned by you to a group
member will cost you 1 token and will decrease the earnings of that group member by 3 tokens.
If you do not want to change the earnings of a member of your group, enter zero in the corresponding

box.

You can assign a maximum of 5 deduction tokens to any group member. The maximum number of
deduction tokens you can assign to all members of the group in total is 15 tokens OR your Stage 1

earnings, whichever is lower.

Your total earnings in each round

Your earnings in the round = Earnings from Stage 1

- Total number of deduction tokens you assigned to other group
members

- 3 x Total number of deductions tokens assigned to you by
other group members
After all participants have made their decisions in the second decision stage, you will be informed of
the total number of deduction tokens received by you and of your earnings in the round. You will not

be informed of who assigned deduction tokens to you.

The same process will be repeated for a total of 20 rounds. Your earnings from earlier rounds cannot
be used in the following rounds. Your group will begin each round with 80 tokens placed in their initial
GP.

Notice that your total calculated earnings in tokens at the end of a decision round can be negative if the
costs from assigned and received deduction tokens exceed your earnings from the first stage. If your
cumulative earnings from all 30 rounds at the end of the experiment are negative, the computer will
automatically record zero earnings for you from the experiment. Thus, while your earnings from any

particular round can be negative, your earnings from the experiment CANNOT be negative.

At the end of Part 2, you will be paid your earnings from Part 1 and Part 2.

Before the experiment begins, we will ask you a few questions regarding the decisions you will make
in the experiment. The questions will help you understand the calculation of your earnings and ensure

that you have understood the instructions. Please answer these questions on your computer terminal.
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Appendix B. Additional Analysis

B1. Heterogeneity in public goods contributions across groups

Figure B1. Average group contributions over time
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B2. Distribution of average group contributions

The figure below plots histograms of average group contributions in each treatment. The unit
of observation is a group’s total contribution averaged over all 20 rounds of Part 2. This yields
one independent observation per group. The figure shows that the distribution shifts to the right
with the addition of punishment opportunities. In the absence of punishment, the weight at the
lower end of the distribution is higher in the Take treatment. This is consistent with lower
contributions in this treatment. In the presence of punishment, the distribution of group
contributions is similar across the two punishment treatments, except at the extremes. The
percentage of groups that achieve close to maximum (minimum) contributions is higher (lower)

in the Take-Pun than in Give-Pun. A Kruskal-Wallis test confirms that there is a significant
difference in distribution across the four treatments ()(Zwith 3 degrees of freedom = 20.739; p
=0.0001).

Figure B2. Histograms of average group contributions
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B3. Individual contributions

Below, we present another way of looking at the distributions of individual contributions. The
figure presents histograms of all individual contributions. That is, in each treatment, there are
20 contribution decisions for each individual. Individuals are not grouped in any way.

Figure B3. Histograms of individual contributions
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We next explore if, and how, individuals’ contributions react differently to past behaviour —
their own and that of others — in the two game settings. Table B1 reports individual level panel
random effects regressions where the dependent variable is an individual’s contribution in a
decision round. We report separate regressions for cases where an individual contributed less
than the average of the others in the previous round (Negative Deviations) and where an
individual contributed more than the average, or the same, in the previous round (Positive

Deviations).

We use the regression specifications used in Fehr and G&chter (2000) and Sefton et al. (2007).
The independent variables include a dummy for the Take treatment and round dummies (not
reported for brevity). To control for past behaviour, we include the individual’s contribution in
the previous round relative to other group members. As in Table 3, we include the average
group contribution in Part 1. For the treatments with punishment opportunities, the independent
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variables also include the amount of punishment received by the individual in the previous

round and an interaction of this variable with the Take dummy.
Table B1. Determinants of individual contributions to the public good: Part 2

No Punishment treatments Punishment treatments

. _— Negative Positive Negative Positive
Individual contributions . o 7. .
deviations  deviations deviations deviations
Take dummy -0.512 -1.587" -0.632 0.138
(0.424) (0.679) (0.998) (0.182)
Lagged contribution 0.740™" 0.839™ 0.793™  0.875™
(0.085) (0.043) (0.034) (0.067)
Lagged absolute deviation from 0.204™ -0.680""  0.422™"  -0.336""
average contribution of others (0.079) (0.066) (0.102) (0.065)
Mean group contribution 0.046™ -0.002 -0.019 0.004
inPart 1 (0.012) (0.011) (0.024) (0.004)
Lagged amount of - - 0.403" -0.076
punishment received (0.234) (0.057)
Take dummy x Lagged - - 0.118 -0.287"
punishment received (0.283) (0.138)
Constant 0.605 1.718" 2.609" 0.434
(1.755) (1.014) (1.503) (1.711)
Observations 714 1034 399 1425

Dep. variable: Individual contribution in a round. Std. errors clustered on independent groups in parentheses.
Includes round dummies (not reported). * Sig. at 10%, ™ Sig. at 5%, ™™ Sig. at 1%. Deviations were equal to zero
in 391 of 1034 observations in the no-punishment treatments and in 996 of 1425 observations in the punishment
treatments.

Focusing first on the no-punishment treatments, the regressions show the usual pattern of
reactions to past behaviour. In particular, current contributions are positively correlated with
own past contributions. Further, those who contributed less (more) than the average in the
previous round increase (decrease) their contributions in the current round. As before, the
control for cooperativeness in Part 1 has little explanatory power. The Take dummy is negative
and significant for those with positive deviations in the prior decision round, indicating that the
source of higher contributions in Give relative to Take reported in Result 2 is primarily through

the behaviour of those subjects who contribute above the group mean.

Turning to the treatments with punishment opportunities, as before, lagged contributions and

lagged deviations from the average contributions of the others are significant predictors of
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contributions in the current round. In particular, lagged contributions are positively correlated
with current contributions and lagged deviations are negatively correlated with current
contributions. Unlike in the treatments without punishment, the Take dummy is not statistically
significant in either regression, indicating that there is no significant difference in contribution
levels between the two treatments after accounting for path dependencies and Punishment

across decision rounds.

In both punishment treatments, individuals with negative (positive) deviations increase
(decrease) contributions after being punished. Note, however, in the case of positive deviations,
the interaction between the Take-Pun dummy and the amount of punishment received is
negative and significant, indicating that individuals in Take-Pun reduce their contributions by

a greater amount in response to perverse punishment of high contributors.

Result B1: Low (high) contributors increase (reduce) their contributions in response to
receiving punishment in both games. However, in response to receiving punishment, high

contributors reduce their contributions by a greater amount in Take-Pun relative to Give-Pun.
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B4. Punishment assigned: The punishment function

Following Cubitt et al (2011b), Figure B4 plots the punishment function, defined as “the
punishment points assigned by the punisher, as a function on the recipient’s deviation from the
punisher’s contribution”, by treatment. Given that there are three observations for each player
in each round, the total number of observations in each panel is 2880 (= 12 x 4 x 3 x 20). Note
that these are not independent observations.

Figure B4. Punishment function by treatment
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The red line depicts the punishment function, a fitted line of the locally weighted regression of
punishment assigned on the deviation from the punisher’s contribution. As expected, we
observe a negative slope in both treatments: the larger the negative deviation, the larger the
number of punishment points assigned. Visually, there are no large differences between the

two treatments for negative deviations.

Figure B4 includes those observations when no punishment was assigned by a player. In order
to examine the likelihood of assingning positive punishment, i.e., becoming an enforcer, panel
(@) in Figure B5 plots the average frequency of positive punishment as a function of the
difference between the contribution of the recipient and that of the punisher. Conditional on

assigning positive punishment, panel (b) plots the average punishment points assigned.
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Figure B5. Frequency and intensity of positive punishment assigned by individuals
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Note: Negative (positive) deviations indicate that the recipient has contributed less (more) than has the punisher.
The figures in curly brackets in the second row of the horizontal axis are the number of observations in each
deviation range in {Give-Pun, Take-Pun}.

Panel (a) in Figure B5 shows that for all the intervals in the range of negative deviations except
one, the frequency with which a negative deviation prompts a punishing reaction is larger in
the Take game than in the Give game. In regard to the intensity of such a reaction, panel (b)
delivers a less clear picture, as now the difference between the average numbers of tokens

assigned across treatments fluctuates in both the negative and the positive range of deviations.
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To formally test for differences between treatments, we use regression analysis. Table B2
presents two models. The first two columns present probit regressions where the dependent
variable is a dummy variable that takes value 1 if the amount of punishment points sent is
positive and 0 otherwise. The last two columns present panel random effects regression where
the dependent variable is the amount of punishment points assigned. For the two models, we
present two sets of estimates, one for negative deviations and the other for non-negative

deviations. The independent variables are the same as those used in Cubitt et al (2011b).*

Table B2. Determinants of punishment assigned

Probability of assigning  Amount of punishment
punishment (Probit) assigned (Panel RE)

Negative ~ Non-neg.  Negative  Non-neg.
deviations deviations deviations deviations

Absolute deviation of recipient’s 0.074™ 0.048™" 0.115™ 0.001
contribution from punisher’s contribution (0.019) (0.015) (0.026) (0.006)

Deviation of avg. contribution of other two ~ 0.103™  0.049™  0.076™"  0.015™
in group from punisher’s contribution (0.017) (0.013) (0.009) (0.005)
Take game dummy 0.461 -0.252 0.378 -0.083
(0.340) (0.277) (0.253) (0.105)
Take x Absolute deviation of recipient -0.045 -0.018 -0.030 0.005
from punisher’s contribution (0.031) (0.026) (0.031) (0.013)
Constant 0.026 -1.728™ 0.437 0.223"
(0.402) (0.251) (0.303) (0.116)
Observations 1032 4728 1032 4728

Std. errors clustered on independent groups in parentheses. Includes round dummies (not reported). ™ Sig. at 10%,
™ Sig. at 5%, ™ Sig. at 1%.

Our results for this analysis parallel those in Cubitt et al (2011b); the only statistically
significant variables are the absolute deviation of recipient from punisher’s contribution
(confirming the negative slope of the punishment function) and the deviation of the average
contribution of the other two members of the group from the punisher’s contribution. Neither
treatment dummy variable nor the interaction term between the Take dummy and the absolute

deviation are statistically significant.

! Cubitt et al (2011b) examine a one-shot game in a group of three and run a tobit regression for the number of
punishment points assigned, to allow for censoring. We report a panel regression due to the repeated interactions
in our setting. A tobit regression gives very similar results.

22



B5. Comparing the number of enforcers in Give-Pun and Take-Pun

The average number of enforcers per group in a round in the Give game is not statistically
different from that in the Take game (1.1 vs. 1.02 respectively; p = 0.8851). However, once we
control for the group’s contribution level, treatment effects become more pronounced. Figure
B6 displays the number of enforcers per treatment as a function of group contributions, along
with locally weighted regressions of the number of enforcers on group contributions.

Figure B6. Number of enforcers as a function of group contributions
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Two observations stand out. First, in the Give frame there are a large number of cases where
there were no enforcers in situations where group contribution was below 50% of total tokens.
Secondly, the number of enforcers seems to be higher in the Take than in the Give game,
especially in the middle range (30, 50) of group contributions. Table B3 presents regressions
of the number of enforcers in a group in a round on the group’s contribution in the round, a
dummy for the Take game, an interaction between the two, and round dummies (not reported).
We report estimates from four different models — OLS, panel random effects, poisson, and

tobit. In all cases, we report standard errors clustered on independent groups.
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Table B3. Regressions of number of enforcers on group contributions

OLS Panel RE Poisson Tobit

Group contribution -0.010 -0.030™  -0.009  -0.024
(0.014)  (0.009)  (0.009) (0.028)

Take-Pun dummy 2.077° 0.364 1.203°  3.746"
(1.055)  (0.949) (0.676) (2.166)

* *

Take-Pun dummy x -0.030"  -0.004  -0.019" -0.056
Group contribution (0.014) (0.012) (0.011) (0.032)

*kk

Constant 2.063™ 3.219 0.853 2.326
(0.975)  (0.695) (0.615)  (1.888)
Observations 480 480 480 480

Dep. variable: Number of enforcers in a group in a round (0 — 4). Std. errors clustered on independent groups in
parentheses. Includes round dummies (not reported). ™ Sig. at 10%, ™ Sig. at 5%, ™" Sig. at 1%.

Regression analysis confirms that the difference is significant at 10% level after controlling for
group contributions. The treatment dummy is positive and significant in three of the four
regressions, albeit at the 10% level. While the interaction term is negative and significant in
those regressions as well, the magnitude of the interaction term is small. Below, we present
analysis of the net effect on the number of enforcers who direct punishment at the lowest

contributor in the group. We find that the net effect is positive.

For group contributions above 50, we observe a similar pattern in both treatments; for high
contribution levels punishment activity is needed less. So it is in the lower and middle range of
group contributions that differences matter and there, the number of enforcers is higher in the

Take than in the Give game.

We thus examine the number of enforcers that punish the lowest contributor in the group.?
Figure B7 displays the average number of enforcers by deviation from the average contribution
of others. We focus on cases where there is at least one clear lowest contributor in a group.
Thus we do not include the case of zero deviation, i.e., the case of symmetric contributions

when all four group members contribute the same amount.® The vast majority of observations

2 Recall that subjects were not informed of the number of other group members who punished them.

3 A symmetric contribution profile is just one example of a contribution profile for which there is more than one
lowest contributor. There are several instances where there are multiple lowest contributors in a group. This is not
particularly problematic since the figure includes all lowest contributions. If anything, it may affect the number
of enforcers — if there are two lowest contributors in a period in a group, this effectively reduces the potential
number of enforcers to two (from 3, had there been only one lowest contributor). This effect can potentially make
it harder to find treatment effects on the number of enforcers. Despite this handicap, we find statistically significant
differences across treatments.
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in the strictly negative deviation range (85.76% in the two treatments) lie in the range [-12, 0),
and it is precisely in this range that the number of enforcers is higher in Take-Pun than in Give-
Pun.

Figure B7. Average number of group members assigning punishment to the lowest
contributor in a group (excludes zero punishment)
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Note: The figures in curly brackets in the second row on the horizontal axis are the number of observations in
each deviation range in {Give-Pun, Take-Pun}, including observations where zero punishment was assigned.

Table B4 presents estimates from a poisson and a tobit regression on the number of group
members assigning positive punishment to the lowest contributor in a group. Note that the
regressions include only strictly negative deviations. The regressors are the same as those in
the regressions reported in Table 4 in the main text, and include a dummy for Take-Pun, the
lowest contributor’s (absolute) deviation from the average contribution of the others in the

group in the current round, an interaction between the two, and round dummies (not reported).

The Take-Pun dummy is significant and positive in both regressions, i.e., the number of
enforcers in Take-Pun is larger than in Give-Pun. However, the interaction term is negative
and significant in both models. To see the net effect on the number of enforcers, Figure B8
displays the predicted number of enforcers of the lowest contributor and the 95% confidence

intervals based on the Tobit regression in Table B4.
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Table B4. Regressions on punishment directed at the lowest contributor in a group

Dependent variable No. of enforcers
Estimated model Poisson Tobit
Absolute deviation from 0.078™  0.213™
average contribution of others (0.029) (0.065)
Take-Pun dummy 0.932" 2.310™
(0.561) (1.175)
Take-Pun dummy x -0.067"  -0.186™"
absolute deviation (0.032) (0.071)
Constant -0.433 -0.629
(0.506) (1.007)
Observations 309 309

Std. errors clustered on independent groups in parentheses. Includes round dummies (not reported). * Sig. at 10%,
™ Sig. at 5%, ™ Sig. at 1%.

Figure B8. Predicted number of enforcers of the lowest contributor
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Note: Vertical bars are 95% confidence intervals.
The figure presents predictions for absolute deviations up to 12 tokens. This is because, as
noted above, 85.76% of negative deviations are 12 or below (in absolute value). Note that for
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deviations below 10, the model predicts no enforcers in the Give game (humber of enforcers
below that 1) while it predicts a number of enforcers larger than 1 in the Take game, regardless
of the deviation. From deviations of size 4 upwards, there are clearly significant differences
between the treatments in the number of predicted enforcers.

Result B2. The predicted number of group members punishing the lowest contributor is larger
in Take-Pun than in Give-Pun.

It is more than likely that this difference in behaviour (i.e., in the number of enforcers) that
explains the success of the punishment institution in increasing contributions to a greater extent
in Take-Pun than in Give-Pun. Further, as seen in the main text, it also has a greater effect on

efficiency in the Take game than in the Give game.
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B6. Group earnings and gains in contributions/earnings

Table B5 reports estimates from group-level panel random effects regressions that test for
differences across treatments. The dependent variable is group earning in a round. The
regression controls for the time dynamics evident in Figure 5 in the main text, i.e., it examines
differences in earnings across treatments after accounting for within-group path dependencies
in the form of one-period lagged group contributions, and round dummies (not reported). In
addition, as a control for a group’s baseline cooperativeness in Part 1, the second regression

includes (for each group) the average group earning across all rounds of Part 1.
Table B5. Group-level regressions: Treatment differences in earnings

With controls for

Group contributions past behaviour

Give-Pun 2.788
(2.355)
Take -3.452"
(1.655)
Take-Pun 4.418™
(1.923)
Lagged group 0.810™
earning (0.038)
Mean group contribution 0.002
in Part 1 (0.038)
Constant 13.433™
(6.247)
Obs 893

Dep. variable: Group earning in a round. Std. errors clustered on independent groups in parentheses. Includes
round dummies (not reported). * Sig. at 10%, ™ Sig. at 5%, ™ Sig. at 1%.

We next compare the gains in group contributions and earnings as a result of punishment
opportunities in the two game settings. We estimate panel random effects regressions — one
each for group contributions and group earnings. The dependent variable is the group average
contribution (earnings) in a round minus the average (across all groups) group contribution
(earnings) in the corresponding no-punishment treatment in that round. The independent
variables are a dummy for the Give-Pun game and round dummies. The regression estimates

are presented in Table B6. The Give-Pun dummy is negative and significant in both the
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contributions and earnings regressions.

Table B6. Group level regressions: Comparing gains between game settings

Contributions Earnings
Give-Pun dummy -17.873" -20.889"
(6.885) (11.03)
Constant 16.634™" -10.858
(5.887) (10.106)

Observations 480 480

Dep. variable: Gain in group contribution or earning in a round. Std. errors clustered on independent groups in
parentheses. Includes round dummies (not reported). ™ Sig. at 10%, ™ Sig. at 5%, ™" Sig. at 1%.
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