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Abstract: We investigate experimentally whether the extent of conditional cooperation in
public good games depends on the marginal per capita return (MPCR) to the public good
and type of game. The MPCR is varied from 0.2 to 0.4 to 0.8. The ‘standard’ game, in which
three players contribute before a follower, is compared with a leader-follower game, in
which one player leads and three follow. Even though we observe less conditional
cooperation for an MPCR of 0.2, the prevalence of conditional cooperation remains
relatively stable to changes in the MPCR and game timing. In contrast, the level of MPCR
has a strong effect on unconditional contributions. Our results highlight the critical role
played by leaders in a public good game.
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1. Introduction

With a simple and elegant public good experiment, Fischbacher, Gichter and Fehr [1] demonstrated
the prevalence of conditional cooperation. They found that around half of their subjects could be
classified as conditional cooperators, in the sense that own contribution was an increasing function of
the average contribution of others. The findings of Fischbacher ef al. [1] have proved robust to different
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contexts and countries [2—4]. They are also of wide applied interest; conditional cooperation can help us
understand, for example, dynamic changes in public good contributions (e.g., [5,6]). Open questions
remain, however, about the extent and implications of conditional cooperation. In this paper, we shall
address three inter-related issues that have not been previously considered in the literature. We introduce
each issue in turn.

Issue 1: In the original Fischbacher et al. [1] study the marginal per capita return (MPCR) from
contributing to the public good was 0.4. Subsequent studies have considered different values of the
MPCR, and individual heterogeneity in the return, but only within the narrow range of 0.3 to 0.6 [7,8].
No study on conditional cooperation, as far as we are aware, has systematically varied the MPCR. We
know that unconditional contributions in public good games vary with the MPCR (e.g., [9-11]). It seems,
therefore, plausible that the extent of conditional contribution may also vary. The main contribution of
the current paper is to address this issue.

In Section 3 of the paper (and an Appendix) we apply the Falk and Fishchbacher [12] theory of
reciprocity and Fehr and Schmidt [13] model of inequality aversion to explore the role of the MPCR.
We demonstrate two distinct reasons why the MPCR may influence conditional cooperation. First, there
may be a critical value of the MPCR below which a person is not conditionally cooperative and above
which they are. For example, a person may behave as a free-rider if the MPCR is 0.4 but behave as a
conditional cooperator if the MPCR is 0.8. Second, the extent to which a conditional cooperator
‘matches’ the average contribution of others may be increasing in the MPCR. For example, a person
might contribute 50 percent of the average when the MPCR is 0.4 compared to 100 percent when the
return is 0.8.

In Section 5 of the paper, we report on an experiment where the MPCR is varied between the
relatively extreme values of 0.2, 0.4 and 0.8. This allows us to explore whether conditional cooperation
systematically depends on the MPCR. We find evidence for both types of influence discussed in the
previous paragraph. In particular, the prevalence of conditional cooperation is reduced when the MPCR
is 0.2. One could argue, however, that the differences are relatively small. For instance, conditional
cooperation is the modal behavioral type even with an MPCR of 0.2. Our interpretation of the
experimental results will, therefore, be that the extent of conditional cooperation is relatively stable
across different values of the MPCR.

Issue 2: The original Fischbacher ef al. [1] study considered a game in which three people make an
unconditional contribution before a fourth person makes a contribution conditional on the average of the
earlier three. In application it is arguably more interesting to consider an alternative game in which one
player leads by example (e.g., [14—16]). That is, to consider a game where one person makes an
unconditional contribution before three people (or some other number) make a contribution conditional
on the leader contribution. There are important theoretical differences between these two types of game.
For example, in Section 3 we shall show that less conditional cooperation may be expected in a
leader-follower game than the original game. Such differences would be vital to take account of when
applying results on conditional cooperation.

Our experiment design allows us to compare behavior in a leader-follower game with that in the
original game use by Fischbacher ef al. [1]. We find that the type of game makes little difference to
behavior. This is a reassuring result in terms of application, because it suggests that conditional
cooperation is not overly dependent on specific details of the strategic environment. It does, however,
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raise interesting questions about how subjects reason though such games. We shall argue that our results
are consistent with a ‘two player’ reasoning process in which ‘everyone else in the game’ is collapsed
into a unique player [17].! In a two player context, the leader-follower game and the original game used
by Fischbacher et al. [1] become equivalent.

Issue 3: The literature has primarily focused on conditional contributions, i.e., the contributions of
‘followers’. The relationship between unconditional, or leader contributions, and conditional
contributions remains relatively unexplored. This, however, can inform on the underlying motivations
behind a positive contribution. To illustrate the issue, suppose that a person knows to expect conditional
cooperation from others. This may incentivize her to make a large unconditional contribution [18].
Hence a ‘free-rider’ may make a large leader contribution. At the opposite end of the scale a conditional
cooperator may contribute zero in the position of leader: If others contribute, a conditional cooperator is
willing to reciprocate; this does not tell us he will contribute in the position of leader, or that he expects
others to contribute.

The possibility of strategic leadership has been mentioned in the literature (e.g., [14,19,20]). To fully
explore the possibility, however, it is necessary to have relatively extreme values of the MPCR and a
leader-follower game (more on this below). In exploring issues 1 and 2 discussed above we are,
therefore, naturally able to explore issue 3. Our experimental results show significant effects. In
particular, we find that the unconditional contribution is far more sensitive to the MPCR and type of
game than the conditional contribution. This sensitivity feeds through into a large effect on aggregate
outcomes. We find, though, little evidence of strategic behavior. For example, with a high MPCR it was
optimal for a leader to contribute his full endowment but free-riders did not exploit this opportunity. Our
results are consistent with those of Géchter et al. [19] who find that more cooperative followers
contribute more as leaders. They are also consistent with those of Leipold et al. [21] who find that
cooperative individuals are better at predicting the types of others. The distinguishing aspect of our
results is that we obtain them in a more ‘extreme’ environment where the potential gains to strategic
behavior are higher.

The rest of the paper proceeds as follows. In Section 2 we introduce the linear public good games we
shall study. In Section 3 we provide some theoretical predictions. In Section 4 we describe our
experimental design. In Section 5 we present our experimental results. In Section 6 we conclude. An
Appendix contains more detail on the theoretical predictions.

2. Linear Public Good Game

We shall consider variants on the standard linear public good game. There are » members of a group
who are each endowed with E units of a private good. Independently of each other they must decide how
much of their endowment to contribute towards a public good. Let x; € [0, E] denote the contribution
of member i and let X = ); x; denote total contributions. Total contributions to the public good are
multiplied by factor M > 0 and split evenly amongst group members. Let m = M /n denote the
marginal per capita return (MPCR) on the public good. The final ‘monetary’ payoff of member i is
given by

' The idea of a ‘representative’ other player is not new. See, for example, chapter 7 of Camerer [17].
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u;(xq, .., %) = E —x; + mX (1)

We consider two variants of the linear public good game that differ in the timing of decisions.

In a leader-follower game the timing is as follows: Member 1 decides how much to contribute to the
public good. Having observed the contribution of member 1, group members 2 to n simultaneously and
independently of each other decide how much to contribute. The followers (members 2 to n) can, thus,
make their contribution conditional on the contribution of the leader (member 1).

In a follower-average game the timing is as follows: Members 1 to n — 1 decide simultaneously and
independently of each other how much to contribute to the public good. Having observed the mean
average contribution of members 1 to n — 1, group member n decides how much to contribute. The
follower (member n) can, thus, make her contribution conditional on the average contribution of the
leaders (members 1 ton — 1).

In both the leader-follower and follower-average game the strategy set of leaders and followers are
identical. Leaders make an unconditional contribution and so a strategy simply consists of a contribution
from set [0, E]. In explaining the strategy set of a follower, let L denote the average leader contribution.
This is given by the contribution of the leader in a leader-follower game or the average contribution of
leaders in a follower-average game. Followers make a conditional contribution and so a strategy consists
of a function ¢ mapping from [0, E] to [0, E]. In interpretation c;(L) is the contribution player i will
make if he is a follower and the average leader contribution is L. In experiments the value of L is
typically rounded to the nearest integer. A strategy can then by represented by a contribution table with
the E + 1 possible values of average leader contribution in one column and the followers contribution
in a second column.

We shall refer to a particular game as ['(Y, m, n, E) where Y details if the game if a follower-average
or leader-follower game. In the following we shall be interested in the comparative statics of changes in
game timing, Y, and MPCR, m.

3. Theory

If M < n then a member maximizes his own monetary payoff by contributing zero to the public good.
This familiar logic motivates the simple prediction that every member of the group will contribute zero
to the public good if m < 1.2 A positive contribution does, however, generate a positive externality for
other group members. Specifically, if M > 1 then it is socially efficient for a group member to contribute
his entire endowment £. This can motivate an alternative prediction, namely that every player contributes
E to the public good if m > 1/n and contributes zero otherwise.

According to these most basic of predictions, the size of the MPCR should only influence choice
around the m=1/n and m =1 critical values. Whether the game is a leader-follower or
follower-average game should make no difference. Neither should it matter whether the member is a
leader or follower. In the remainder of this section we motivate some basic hypotheses as to why the
size of MPCR and type of game may make a more substantial difference. We consider in turn the role
of followers and leaders.

2 Everyone contributing 0 is the unique Nash equilibrium of both the leader-follower and follower-average game.
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In order to motivate our hypotheses we shall draw on two of the leading models of social preferences.
Specifically, in an Appendix to this paper we work through in detail the consequences of inequality
aversion using the model of Fehr and Schmidt [13]. This will be complemented by discussing a result
due to Falk and Fischbacher [12] that details the consequences of sequential reciprocity. Clearly, there
are other models of social preferences we could consider. Both of these models, however, are frequently
used as explanations for conditional cooperation and our primary objective in this section is to
demonstrate that the MPCR and game timing could reasonably be expected to influence behavior in a

systematic way.
3.1. Conditional Cooperation

The existing evidence suggests that a large proportion of followers will behave in a conditionally
cooperative way. Conditional cooperation comes, however, in different guises and so we introduce some
terminology. We shall say that member i is a strong conditional cooperator in game I' if ¢;(L) = L for
all L. In other words, member i is a strong conditional cooperator if he exactly matches the average
leader contribution. We say that member i is a weak conditional cooperator in game [ if
dc;(L)/dL > 0 but c;(L) < L for some L > 0. Therefore, member i’s contribution is increasing in the
average leader contribution but potentially less than the leader contribution (Fischbacher and
Gichter [6]). Finally, we say that member i is a free- rider if ¢;(L) = 0 for all L.

It is useful for us to capture the distinction between strong and weak cooperation and free-riding.
Thus, we introduce cooperation factor, 8; = covar(L,c;(L))/var(L) as a measure of the extent of
conditional cooperation of member i. If member i is a strong conditional cooperator then §; = 1 and if
she is a free-rider 8; = 0. More generally, the higher is 6; then the higher the extent of conditional
cooperation. It is important to clarify that we characterize members as strong or weak cooperators or
free-riders taking a particular game I" as given. To capture this we will, where appropriate, write 8;(I")
to acknowledge that the cooperation factor is game specific.

Let us focus first on the follower-average game and the Falk and Fischbacher [12] theory of sequential
reciprocity. Proposition 11 of Falk and Fischbacher (see their online Appendix) shows that if the follower
believes the n — 1 leaders each contributed L then she will contribute?
1-m

} (2)

Cn(L) = max {O,L - m

where p,, measures member n’s level of reciprocity. The basic intuition behind this result is that a
positive leader contribution is intentional kindness and so the follower will want to reciprocate with a
positive contribution of her own. Equation (2) gives some clear predictions on the extent of conditional
cooperation. For instance, only weak (not strong) conditional cooperation is predicted. In evaluating the
role of the MPCR we highlight that the value of p,, should not be game specific. If, therefore, p,, > 0
we get 8,,(I") > 0 for any game I'.* Conversely, if p,, = 0 we get 8,,(I') = 0 for any game I'. This leads
to our first hypothesis.

3 Ifp, = 0 then set ¢, (L) = 0.
4 This claim is only true if ¢, (E) > 0. But, this will be the case except for relatively extreme parameter values. For instance,

the claim is valid for the games used in our experiments.
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Hypothesis 1: (a) The proportion of conditional cooperators is independent of the MPCR. (b) The
cooperation factor of conditional cooperators is increasing in the MPCR.

Hypothesis 1 suggests that changes in the MPCR influence the extent of weak cooperation but do not
switch a member between cooperation and free-riding. This hypothesis will now be contrasted with a
prediction derived from the Fehr and Schmidt [13] model of inequality aversion. In the Appendix, we
demonstrate that if the follower believes the n — 1 leaders each contributed L then she will contribute L
if B, + m > 1 and contribute 0 otherwise, where 5,, < 1 measures member n’s aversion to earning
more than others. Therefore, the follower is either a strong conditional cooperator or a free-rider.
Moreover, there is predicted to be some critical value of the MPCR m;, = 1 — f8,, above which she will
be a conditional cooperator. Because f3,, can take any value between zero and one the critical value of
the MPCR can also take any value between zero and one. Different members are likely to have a different
critical value. This leads to our second hypothesis.

Hypothesis 2: (a) The proportion of conditional cooperators is increasing in the MPCR. (b) The
cooperation factor of conditional cooperators does not depend on the MPCR.

In comparing hypotheses 1 and 2 we see quite distinct ways in which the MPCR can influence
conditional cooperation. We will not be pushing this as a way to distinguish between competing models
of social preferences. Hypothesis 1 could, for example, be derived from a non-linear model of inequality
aversion (e.g., [22]). The point is more to show that changes in the MPCR can plausibly have very
different effects on behavior. An increase in the MPCR could increase the extent of conditional
cooperation of existing cooperators and/or switch members from free-riders to conditional cooperators.
Hypotheses 1 and 2 also suggest the previously distinguished critical values of m = 1/nandm =1
lose their importance. Indeed, a follower who is strongly averse to inequality, 5, > 1 — 1/n, or has
desire for reciprocation, p, > 0, is predicted to be a conditional cooperator even if the MPCR is below
the level at which it is socially efficient to contribute to the public good. We shall discuss this possibility
more fully in Section 5.

Let us now briefly turn our attention to a leader-follower game. This game is distinguished from the
follower-average game by less information. Specifically, in a follower-average game the follower knows
the total contribution of all other group members. In a leader-follower game a follower only knows the
contribution of one other group member. This means that beliefs about the contributions of others
become important, and there are various assumptions one could make (see the Appendix). For plausible
assumptions it is simple to obtain direct analogs of hypotheses 1 and 2. More relevant is that a clear
difference between the leader-follower and follower-average game shows up. This difference is captured
in our next hypothesis.

Hypothesis 3: The average cooperation factor is, ceteris paribus, lower in a leader-follower game than
follower-average game.

The intuition behind Hypothesis 3 follows directly from the lack of information in a leader-follower
game. In particular, in a leader-follower game, a follower knows only that the leader has been kind or
that the leader will earn a relatively low payoff. The kindness and relative payoff of others is unknown.
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This uncertainty means a follower is less willing to contribute.® For instance, with the Fehr and
Schmidt [13] model we see that a follower may want to only contribute a fraction of the leader
contribution, ¢;(L) = SL for all L where § < 1. This can be compared with the strong cooperation
predicted in the follower-average game.

3.2. Leader Contribution

We turn next to the contribution of a leader. Crucial here are the beliefs of a leader and, in particular,
whether a leader expects conditional cooperation. In the model of Falk and Fischbacher [12] it is
assumed that the reciprocity parameters, p; to p,, are common knowledge. This means that a leader
must be aware that followers may reciprocate. Fehr and Schmidt [13] make the weaker assumption that
each person has some prior beliefs about the inequality aversion of others. The clear suggestion,
however, is again that a leader should expect the possible presence of conditional cooperators.

To see the implications of this consider, first of all, a purely ‘selfish’ leader in the leader-follower
game. Suppose, the leader expects that each follower is, independently, a strong conditional cooperator
with probability p and a free-rider with probability 1 — p. Then the expected payoff of the leader if she
chooses L can be written

Uy(L)=E—-L+m(L+pn-—1)L) 3)
Thus, the leader maximizes her payoff by contributing the full endowment E if
1
> 4
m 1+p(n—-1) ®

She has an incentive to contribute because she recognizes her contribution can have a positive effect on
the contributions of others.

This picture is highly stylized in that we have ignored the possibility that weak conditional
cooperation or that the leader is not selfish. The general picture, however, is clear enough and
summarized in our next hypothesis.

Hypothesis 4: There exists a critical value of the MPCR above which the leader has an incentive to
contribute the full endowment towards the public good.

This critical value will depend on beliefs about others, and on the type of game. We shall come back
to this point shortly. Before doing that we want to highlight the critical value of m need not be too
extreme. For instance, in a ‘standard’ setting where n = 4 and p = 0.5 we get an estimated critical value
ofm = 0.4.

Let us now contrast the leader-follower game with follower-average game. In a leader-follower game
the leader has the chance to influence n — 1 followers while in a follower-average game she can only
influence one follower. This makes a big difference to incentives. To illustrate this point we note that in

> The only exception is if a follower believes other followers will give more than the leader. One could, for instance, obtain

an equilibrium where the leader contributes 0 but followers contribute a positive amount because they believe other
followers will contribute a positive amount. Hypothesis 3 is based on the assumption that a follower believes other

followers will contribute (weakly) less than the leader.
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a follower-average game the difference in expected payoff for a selfish player from contributing E rather

than 0 can be written

_ 4
U,(E) — U;(0) = mE (1 + m) —E (5)
Thus, the leader gains by contributing E if
S 1
m>———— 6)
_p (
1+ T—1

A critical value for m still exists but at a much higher level.

Hypothesis S5: The critical value above which a leader has an incentive to contribute is higher in a
follower-average game than leader-follower game.

And note that the critical value of m does now take relatively extreme values. For instance, in the
‘standard’ setting where n = 4 and p = 0.5 we get an estimated critical value of m = 0.86.

The final issue we address is that of a ‘non-selfish’ leader. Under quite mild conditions one obtains
the following prediction from either the Fehr and Schmidt [13] or Falk and Fischbacher [12] models.

Hypothesis 6: The critical value above which a leader has an incentive to contribute is higher for a
conditional cooperator than free-rider.

In other words, conditional cooperators are ‘less willing’ to contribute as leaders. This prediction may
be surprising. The intuition, however, is straightforward. To explain consider a leader-follower game. If
the leader contributes 0 then all the followers will contribute 0 meaning no inequality and (in the
terminology of Falk and Fischbacher [12]) no unkindness. If the leader makes a positive contribution
then inequality and intentional unkindness are almost inevitable.® A non-selfish leader has to, therefore,
trade off gains from the public good with a lower social payoff. A selfish player focuses only on the
returns from the public good.

Hypothesis 6 suggests a potential ‘mismatch’ between conditional and unconditional contribution.
For example, someone who is not inequality averse may make a positive contribution as a leader but not
as follower. Conversely, someone who is highly inequality averse may make a positive contribution as
follower but not as leader.

4. Experimental Design

We use the benchmark game of Fischbacher et al. [1] as our starting point. This benchmark is a
follower-average game where n = 4,E = 20 and m = 0.4. The benchmark game is compared with
games where the MPCR is 0.2 or 0.8 and/or the game is a leader-follower game. This allows us to
evaluate the consequences of the MPCR and the type of game.

To help explain the experimental design in more detail consider Table 1. As you can see each
experimental session consisted of three distinct parts. In the first part of session 1 subjects played the
benchmark game. In the second part of the session subjects played a follower-average game with the

¢ In the Falk and Fischbacher [12] model of sequential reciprocity the leader can anticipate intentional unkindness from

contributing a positive amount. This lessens the incentive to contribute the stronger are her reciprocal preferences.
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higher MPCR of 0.8, and in part 3 they played a follower-average game with the lower MPCR of 0.2.
Session 2 differed from session 1 in the type of game. Sessions 3 and 4 differed in the sequence with
which MPCRs were used. This design allows a between subject comparison on the influence of the type
of game and a within and between subject comparison on the influence of the MPCR.

Table 1. Experimental design.

Session Type of Game Part 1 Part 2 Part 3 Subjects
1 Follower-average m = 0.4 m=0.8 m=0.2 31
2 Leader-follower m = 0.4 m=0.8 m = 0.2 25
3 Leader-follower m=0.2 m= 0.4 m = 0.8 19
4 Leader-follower m = 0.8 m=0.2 m = 0.4 21

In motivating the experimental design we highlight that the MPCR is compared across a deliberately
large range. This will allow us to explore all the six hypotheses in Section 3. For instance, an MPCR of
0.8 is above the critical value at which the leader has an incentive to contribute in a leader-follower
game (for reasonable estimates of p). With an MPCR of 0.2 the leader can have no incentive to
contribute (whatever her estimate of p). Similarly, an MPCR of 0.2 allows us to see whether followers
are conditionally cooperative even though it is socially inefficient to contribute to the public good.

The strategy method was used throughout the experiment (as is standard in this literature on
conditional cooperation, e.g., Fischbacher et al. [1]). Therefore, in each of the three parts of a session a
subject was asked to (i) choose an unconditional contribution; and then (i) fill in a contribution table
indicating what contribution they would make for any possible average leader contribution. (The full
instructions are contained in the supplementary material.) The strategy method allows us to measure the
extent of conditional cooperation and to see what a subject would do in the position of both leader
and follower.

Intuitively, one might expect the strategy method to elicit different choices from a direct response
method wherein the game is played in ‘real time’. The evidence, however, points otherwise for the type
of games considered here (Brandts and Charness [23]). For instance, Fischbacher, Gachter and
Quercia [24] compare the strategy method and direct response method in public good games and find
the two yield qualitatively similar results. Similarly Brandts and Charness [25] find no difference
between the two methods in sequential games. We do not, therefore, feel that use of the strategy method
will unduly influence our results.

One final aspect of the design we want to emphasize is that subjects were given no feedback on their
payoff or the contributions of others until the end of a session. More precisely, at the beginning of the
session subjects were given the instructions to part 1 (and given general guidance the experiment would
consist of three parts). After making their choices for part 1 they were given the instructions to part 2
and after making their choices for part 2 they were given the instructions to part 3. Only after making
their choices for part 3 were subjects randomly allocated to groups and given feedback.” That no
feedback was given until the end of the session means that the choices of each subject can be treated as

7 See Fischbacher, Schudy and Teyssier [7] for a similar approach. Subjects were given feedback on all three

parts of the experiment.
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an independent unit of observation. It also means that potential order effects, from playing three games
in a row, should be diminished. We will return to this point in the results section.

A total of 96 subjects took part in the experiment recruited from across the University of Kent. The
experiment took place in a computer lab using the software z-Tree [26]. The instructions were kept as
close as possible to those used in previous studies and the language was deliberately neutral. Each
session took around 30 min and the average payment was £8.64.

5. Experimental Results

We begin by noting that the results in the benchmark game (specific details shortly) were entirely in
keeping with those observed in previous studies. We shall, therefore, focus on the effect of the MPCR
and type of game. We consider in turn conditional and unconditional contributions. Before doing that an
aggregate picture of outcomes may be useful to preview our main findings. Figure 1 details the expected
total contribution towards the public good, given the strategies of subjects, for each of the six games.®
The portion of this contribution due to leaders and followers is also distinguished.

Sizeable differences across the six games are clearly apparent in Figure 1 with expected contributions
ranging from as low 9 to as high as 37 (relative to a maximum possible of 80). Total contributions are
significantly increasing in the MPCR for both the leader-follower and follower-average game (p < 0.01
for all pairwise comparisons, bootstrapping). Total contributions are also significantly higher in the
follower-average game compared to the leader-follower game when the MPCR is 0.4 or 0.8 (p < 0.01).
This latter difference owes more, however, to there being three leaders than to differences in strategy.
This will become clear as we look at individual strategy in more detail.

Figure 1. Average total contributions in each of the six games distinguishing the role played
by leaders and followers.
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8 To explain how this is calculated consider the follower-average game. If we randomly select three subjects

and take the average of their unconditional contribution we have the average leader contribution. If we
randomly select a fourth subject and look at their contribution table we have the follower contribution.
Combining these gives the total contribution. Repeating this exercise for all possible permutations of subjects

gives the expected total contribution. Data from all parts of a session is used in deriving Figure 1.
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5.1. Follower Behavior

For each of the three games that a subject played they are classified as one of four behavioral types
according to how they filled in the contribution table. The types are conditional-cooperator, free-rider,
hump-shaped contributor, or other. Subjects are classified following the approach of Fischbacher
et al. [1]. Therefore, a conditional cooperator has a Spearman rank correlation coefficient between own
and average leader contribution significant at the one percent level.” A free-rider contributes zero
irrespective of average leader contribution. A hump-shaped contributor has positive Spearman rank
correlation coefficient for low levels of average leader contribution and a negative coefficient for high
levels of average leader contribution. We reiterate that a subject is classified for each of the three games
they play. The same subject could, therefore, be classified as a conditional cooperator in one game,
free-rider in another, and so on.

5.1.1. Proportion of Behavior Types

Table 2 summarizes the proportion of subjects of each behavioral type for the six different games
considered. It provides data for all parts and for part 1 of each session only. Before going any further we
note that the proportion of conditional cooperators in the leader-follower game was significantly
different in part 1 of a session from parts 2 and 3 for an MPCR of 0.4 and 0.8 (p = 0.06 and 0.01
respectively, proportions test).!” There is, therefore, a non-negligible order effect from subjects playing
three games in a row. In interpreting this effect, we reiterate that subjects were given no feedback on the
outcome of part 1 (or part 2) until the end of the session. Our preferred interpretation, therefore, is that
the order effect reflects subjects ‘learning’ from repetition (see [27]).!! This would motivate the use of
data from all parts of a session and so that is the approach we shall take.!! For completeness, however,
we will continue to provide the data from part 1 for comparison. Test statistics for part 1 data will be
reported if and only if they substantially differ from those obtained using all the data. Crucially, none of
our conclusions will depend on whether we use the data from part 1 or from all parts of a session.

Let us now look in more detail at the numbers in Table 2. The proportion of conditional cooperators
is significantly lower when the MPCR is 0.2 compared to 0.4 for both the leader-follower game and
follower-average game (p = 0.08 and p = 0.02 respectively, proportion test). The proportion is also
significantly lower when the MPCR is 0.2 compared to 0.8 for the follower-average game (p = 0.02).
All other pairwise comparisons, however, are insignificant. Therefore, there is no significant difference
between the follower-average game and leader-follower game for a fixed MPCR (p > 0.1, proportion
test). Neither is there any difference between an MPCR of 0.4 and 0.8 (»p > 0.3) or of 0.2 and 0.8 in the
leader-follower game (p = 0.48). Overall, therefore, the proportion of conditional cooperators is
relatively stable across the six games. Indeed, the proportion remains high even when the MPCR is 0.2.

°  This criterion is different from that introduced in Section 3 but clearly in the same spirit.

10 A similar order effect was observed by Fischbacher, Schudy and Teyssier [7].

' An alternative explanation is that choices in parts 2 and 3 were influenced by the game played in part 1. We shall see,
however, that there was a basic shift towards lower contributions in parts 2 and 3 irrespective of the game played in part
1. This does not suggest a priming effect. Moreover, ‘learning’ effects have been observed from playing the same game

many times with no feedback (e.g., [27]).
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Table 2. Proportion of subjects of each behavioral type for the six different games.

Leader-Follower Game

Follower-Average Game

All Parts m=02 m=04 m=08 m=02 m=04 m=0.8
Conditional Cooperator 47.69 63.08 53.85 41.94 70.97 70.97
Free-rider 30.77 15.38 18.46 41.94 6.45 9.68
Hump-shaped 3.08 3.08 6.15 0.00 3.23 3.23
Other 18.46 18.46 21.54 16.13 19.35 16.13
Part 1
Conditional Cooperator 47.37 72.00 66.67 70.97
Free-rider 21.05 12.00 0.00 6.45
Hump-shaped 5.26 4.00 4.76 3.23
Other 26.32 12.00 28.57 19.35
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Given that contributing to the public good is socially inefficient when the MPCR is 0.2 it may seem
counter-intuitive to observe conditional cooperation. Therefore, let us briefly comment on this (and also
remind that the issue was partially covered in Section 3). The main thing to highlight is that it is not in
a follower’s material interests to contribute to the public good whether the MPCR is 0.2, 0.4 or 0.8. Any
positive contribution must, therefore, reflect a ‘mistake’, a desire to reduce inequality, to reciprocate, to
conform, or similar. Only in the special case of efficiency seeking preferences (which can easily be ruled
out) will it be of any relevance whether or not contributing is socially efficient.!>!3 In particular, if the
three leaders in a follower-average game make a positive contribution then they have benefited the
follower: for every unit they contributed she gets 0.2. It is perfectly reasonable that she would want to
‘return the favor’ and contribute herself.!* This can help explain why conditional cooperation remains
the most common behavior type for an MPCR of 0.2. Whether or not leaders make a positive
contribution for such a low MPCR is a question we shall address shortly.

Table 3 provides the results of three probit regressions in which the dependent variable is whether a
subject was classified as a conditional cooperator. The results presented in the first column use data from
part 1 of a session and those presented in the second and third column use the data from all parts (with
a panel regression).!> We see further evidence of less conditional cooperation when the MPCR is 0.2
(the two 0.2 coefficients are jointly significant, p = 0.03 F-test, for the second all parts regression). We
also see further evidence of an order effect with conditional cooperation decreasing in parts 2 and 3 of a

An efficiency seeking follower will contribute a positive amount irrespective of the average leader contribution when the
MPCR is 0.4 or 0.8. None of our subjects did that. Neither did any of those in Fischbacher ef al. [10]. Note that prior
evidence of efficiency seeking preferences (e.g., [28]) is in a context where efficiency can be enhanced without sacrifice
in own material payoff.

The MPCR reflects the ‘price’ of making a mistake, reducing inequality, reciprocating etc. So, a decrease in the MPCR
may influence, say, the decision to reciprocate. But, there is no ‘discontinuity’ around the MPCR at which contributing
becomes socially efficient, m = 0.25 in our case. This is captured in the analysis of Section 3.

It is also reasonable that she would have preferred the leaders to contribute zero in order to avoid a costly round of
‘gift giving’!

Recall that in part 1 we only have data for the leader-follower game with an MPCR of 0.4.
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session.'® Surprisingly, we see a negative coefficient for an MPCR of 0.8 in the leader-follower game;
this, though, may also be picking up an order effect.!”

As a final piece of evidence regarding the proportion of conditional cooperators we can exploit the
fact that each subject is observed playing a game for three different values of the MPCR. In total 34 of
the 96 subjects were conditional cooperators in all three games (of which 5 were strong conditional
cooperators in all three games). 16 subjects were conditional cooperators for an MPCR of 0.4 and 0.8
but not for a return of 0.2 (of which 3 went from free-riding to strong conditional cooperation).!® These
are the most common and second most common patterns of behavior. To put these numbers in
perspective suppose that subjects were to independently decide in each part whether or not to be
conditional cooperators. Then we would not expect 33 subjects to be conditional cooperators in all three
games (p < 0.001). However, we could expect that 16 subjects would only be conditional cooperators
for a return of 0.4 and 0.8 (p = 0.26).

Table 3. Results of two probit regressions with conditional cooperator as dependent variable,

using the data from part 1 or the full sample. A panel regression is used for all parts.

Part 1 All Parts All Parts
Constant 0.552 **(0.238) 1.173 ***(0.416) 1.068 ** (0.476)
0.2 Return —0.649 * (0.392) —0.709 *** (0.272) —0.839 (0.602)
0.8 Return —0.152 (0.389) —0.187 (0.271) 0.507 (0.474)
Leader-follower Game 0.030 (0.359) —0.326 (0.419) —0.095 (0.560)
0.2 Return * Leader-follower - - 0.139 (0.638)
0.8 Return * Leader-follower - - —0.905 * (0.519)
Part 2 - —0.311 (0.277) —0.507 * (0.303)
Part 3 - —0.647 ** (0.301) —0.613 * (0.338)
Number of Observations 96 288 288
Wald y? 3.48 17.45 *%% 19.33 #%**
Pseudo R? 0.03 - -

Note: Standard errors in parentheses, which are robust in the Part 1 model and cluster-robust (clustering upon

individual) for All Parts regression; *, ** *** denote significance at 10%, 5% and 1% respectively.

The basic picture seems to be that the MPCR and type of game make little difference to the proportion
of conditional cooperators. There is evidence of less conditional cooperation for an MPCR of 0.2,
consistent with Hypothesis 2(a), but conditional cooperation still remains common.

5.1.2. Cooperation Factor

To say that a person behaves as a conditional cooperator merely means her contribution is increasing
in the average leader contribution. We now question to what extent subjects matched the average leader

16 We cannot reject the null that the part 2 and part 3 coefficients are the same (p = 0.70, F-test).

If we look at the net-effect then there is no significant difference between the follower-average game with an MPCR of
0.8 and leader-follower game with an MPCR of 0.4 (p = 0.40, F-test) but there is a difference the follower-average game
with an MPCR of 0.8 and leader-follower game with an MPCR of 0.8 (p = 0.09).

Of the remaining subjects: 24 were a conditional cooperator for at least one game while 17 were not a conditional

cooperator in any game. Only 6 subjects were classified as a free-rider in all three games.
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contribution. The cooperation factor 8;(I") of each subject in each game (as defined in Section 3) can be
found by regressing their own contribution against average leader contribution.!” Table 4 summarizes
the average cooperation factor of conditional cooperators for the six games. An average cooperation
factor in the region of 0.6 to 0.8 is expected for an MPCR of 0.4 ([6]) and means that conditional
cooperators contribute around 60 to 80% of the average leader contribution.

Table 4. Average cooperation factor of conditional cooperators for the six games.

Leader-Follower Game Follower-Average Game
m=0.2 m=04 m=08 m=0.2 m=04 m=0.8
All Parts 0.619 0.633 0.695 0.509 0.798 0.834
Part 1 0.773 0.642 0.731 - 0.798 -

In the leader-follower game we see an average cooperation factor in the range 0.6 to 0.7 for all values
of the MPCR with no significant differences (p > 0.3, Mann-Whitney, even if we only use the data for
part 1). In the follower-average game the average cooperation factor for an MPCR of 0.2 is significantly
lower than for an MPCR of 0.4 and 0.8 (p = 0.005 and 0.002 respectively). In addition, the cooperation
factor in the leader-follower game is significantly lower than in the follower-average game when the
MPCR is 0.4 and 0.8, but not 0.2 (p = 0.07, 0.08 and 0.77 respectively, Mann-Whitney). These
differences are consistent with hypotheses 1(b) and 3.

Table 5 provides the results of four Tobit regressions in which the dependent variable is cooperation
factor. For completeness we provide the results of regressions where all subjects are included and those
where only conditional cooperators are included. Over the entire sample the cooperation factor is
significantly lower with an MPCR of 0.2. Our primary interest, however, is in the cooperation factor of
conditional cooperators. We see that the cooperation factor is lower with an MPCR of 0.2, higher with
an MPCR of 0.8, and lower in a leader-follower game, but none of these differences are statistically
significant. We cannot rule out, therefore, the possibility that the differences observed in the raw
aggregates reflect an order effect.

One could argue that we see more systematic difference in terms of cooperation factor than we did
the proportion of behavior types. Overall, though, the basic picture again seems to be that the MPCR
and type of game do not make much difference. Even for the low MPCR of 0.2 we have seen that
conditional cooperation is the modal type of behavior and that the cooperation factor of conditional
cooperators is above 0.5. This suggests that conditional cooperation is surprisingly robust to changes in
the MPCR and game timing.

19 For each subject and each game we have 21 data points from his or her completion of the contribution table (because the
average leader contribution can range from 0 to E). When own contribution is regressed against leader contribution (and

a constant term) the cooperation factor 8;(I' ) is given by the coefficient on leader contribution.
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Table S. The results of Tobit regressions with cooperation factor as the dependent variable.

Part 1 Entire Sample
Cooperation Factor All Subjects Conditional Cooperators All Subjects Conditional Cooperators
Constant 0.643 *** (0.149) 0.904 *** (0.110) 0.606 *** (0.155) 0.938 *** (0.104)
0.2 Return —0.221 (0.278) 0.210 (0.194) —0.483 ** (0.192) —0.180 (0.116)
0.8 Return 0.062 (0.237) 0.097 (0.163) 0.175 (0.186) 0.160 (0.107)
Leader-follower Game —0.235(0.219) —0.197 (0.148) —0.140 (0.198) —0.149 (0.130)
0.2 Return * Leader-follower - - 0.241 (0.217) 0.167 (0.134)
0.8 Return * Leader-follower - - —0.250 (0.212) —0.074 (0.121)
Part 2 - - —0.241 ** (0.109) —0.132 * (0.067)
Part 3 - - —0.229 ** (0.109) —0.090 (0.069)
Number of observations 96 63 288 164
F-test 1.00 0.73 35.95 *** 20.30 ***
Pseudo R? 0.017 0.024 - -

Note: Cluster robust standard errors (clustering upon individual) in parentheses; *, **, *** denote significance at 10%, 5% and 1% respectively.

5.2. Leader Behavior

We turn now to the unconditional contribution. Table 6 details the average unconditional contribution
for each game, also distinguishing across behavior type. An increase in the MPCR leads to a sizable
increase in unconditional contributions from around a seventh to one half of the endowment. In the
leader-follower game the leader contribution with an MPCR of 0.8 is significantly higher than that with
an MPCR of 0.4 (p = 0.09, Mann Whitney), and that with an MPCR of 0.4 is significantly higher than
with an MPCR of 0.2 (p = 0.02).2° In the follower-average game, the unconditional contribution with an
MPCR of 0.8 is not significantly higher than that with a return of 0.4 (p = 0.13), but that with an MPCR
of 0.4 is significantly higher than with a return of 0.2 (p = 0.01). The differences between the
leader-follower and follower-average game are statistically insignificant (p > 0.3) unless we look only
at the data from part 1 (p = 0.05).

Table 7 reports the results of three Tobit regressions in which the dependent variable is the
unconditional contribution as a proportion of endowment. Consistent with the earlier results we see a
strong effect due to the MPCR but only weak evidence of any effect due to game timing (the two 0.8
coefficients are jointly significant, p = 0.01 F-test, for the second all parts regression). With an MPCR
of 0.2 unconditional contributions are predicted to fall by around 24 to 40% of the endowment when
compared to the baseline MPCR of 0.4. With an MPCR of 0.8 they are predicted to increase by around
15% of the endowment.

Finally, we turn our attention to differences in unconditional cooperation across behavior type. Recall
(Hypothesis 6) that ‘selfish’ free-riders may have most incentive to make a large leader contribution.
The intuition being that a large leader contribution will lead to higher contributions but also increased
inequality. To make this idea more concrete we can work out what the optimal unconditional

20 The difference between a marginal return of 0.2 and 0.8 is highly significant (p < 0.01) for both the leader-follower and

follower-average game.
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contribution would have been for someone who purely wants to maximize own payoff.?! The optimum
was zero in all games except a leader-follower game with an MPCR of 0.8. In this game the optimal
leader contribution was the full endowment of 20. Moreover, the potential gains were substantial with
an expected payoff of 35 from contributing 20 compared to 22 from contributing zero. A ‘selfish’
individual has, therefore, the incentive to make a large leader contribution in this game.

Table 6. Average unconditional contribution overall and by type for the six different games.

Leader-Follower Game Follower-Average Game
All parts m=02 m=04 m=08 m=02 m=04 m=0.8
Overall average 3.85 6.34 8.49 2.84 7.23 9.97
Conditional cooperator 5.13 6.90 9.31 3.54 6.68 11.18
Free-rider 0.35 2.60 3.25 2.15 2.50 1.00
Hump-shaped 7.50 7.50 8.75 n/a 10.00 8.00
Other 5.75 7.33 10.86 2.80 10.33 10.40
Part 1
Overall average 4.58 4.64 9.05 7.23
Conditional cooperator 5.22 5.22 9.00 6.68
Free-rider 1.50 0.00 n/a 2.50
Hump-shaped 5.00 3.00 5.00 10.00
Other 5.80 6.33 9.83 10.33

Table 7. The results of Tobit regressions with unconditional contribution as a proportion of
total endowment as the dependent variable. A panel regression is used for all parts.

Unconditional Contribution Part 1 All Parts All Parts
Constant 0.318 *** (0.097) 0.142 (0.099) 0.176 * (0.104)
Conditional Cooperator 0.031 (0.091) 0.232 *** (0.065)  0.230 *** (0.066)
0.2 Return 0.041 (0.118) —0.223 *** (0.059) —0.348 *** (0.117)
0.8 Return 0.340 ** (0.153)  0.163 *** (0.057) 0.134 (0.111)
Leader-follower Game —0.220 * (0.121) —0.033 (0.096) —0.096 (0.119)
0.2 Return * Leader-follower - - 0.167 (0.133)
0.8 Return * Leader-follower - - 0.039 (0.126)
Part 2 - 0.034 (0.057) 0.044 (0.065)
Part 3 - —0.024 (0.058) 0.016 (0.066)
Number of Observations 96 288 288
LR yx? test/Wald y? 8.79% 71.24 **% 73.07 ***
Pseudo R 0.061

Note: Standard errors in parentheses, which are robust in the Part 1 model and cluster-robust (clustering upon

individual) for All Parts regression; *, **, *** denote significance at 10%, 5% and 1% respectively.

2l That is, we look at expected payoff for all possible values of unconditional contribution given the actual conditional

contributions of our subjects.
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The data in Table 6 show no evidence of subjects taking advantage of this possibility. Across the
board the unconditional contribution of conditional cooperators is higher than that of free-riders. >
Indeed, in Table 7 we see, looking at the data from all parts, that conditional cooperators make a
significantly higher unconditional contribution. This evidence is inconsistent with Hypothesis 6, but is
consistent with the previous literature. For example, Géichter et al. [19] find that more cooperative
followers make a larger leader contribution. This partly reflected a false consensus effect where
cooperative leaders were more optimistic about followers. Likewise, Leipold et al. [21] find that
cooperative types are better at predicting what others will do. Note, however, that we are the first to
consider a setting where the selfish interest is to contribute. We are, thus, the first to explicitly test
whether less cooperative types appreciate the potential gains from a high leader contribution.

Another interesting angle with which to test for strategic leadership is to compare our results with
those from public good games with simultaneous choice. In a game with simultaneous choice there is
no possible means to influence others and so one obtains a baseline level of ‘non-strategic’ contribution.
With strategic leadership, in a leader-follower or follower-average game, one would expect
unconditional contributions to exceed this baseline. The tentative evidence suggests they do not. For
instance, Goeree et al. [11] compare, amongst other things, simultaneous four player games with an
MPCR of 0.4 and 0.8. Mean contributions were 4.9 and 10.6, respectively, from an endowment of 25.
Similarly, Isaac and Walker [9] and Isaac, Walker and Williams [10] compared an MPCR of 0.30 and
0.75 and found mean contributions of around 17 and 25 from an endowment of 50. These numbers are
very similar to the unconditional contributions we observed.

If unconditional contributions do not exceed the baseline level obtained with simultaneous choice
then one obtains the prediction that total contributions in a game with exogenous leadership should not
exceed those with simultaneous choice. This prediction is not inconsistent with the somewhat ambiguous
effects of leadership observed in the literature. For example, Gichter et al. [29] find lower contributions
with leadership, Potters, Sefton and Vesterlund [30] and Rivas and Sutter [31] find no effect of
leadership, while Giith et al. [14] find increased contributions with leadership.?® In order for leadership
to be particularly effective it seems leadership needs to be endogenous [31], or come with some
additional power such as the ability to exclude others [14] or to be more informed [30].

6. Conclusions

Our starting point for this paper was the seminal contribution of Fischbacher ef al. [1] on conditional
cooperation. We wished to explore three related issues: (i) Whether the extent of conditional cooperation
depends on the marginal per capita return (MPCR) from contributing to the public good; (ii) Whether
we observe different behavior in a leader-follower game as compared to the follower-average game
considered by Fischbacher et al. [1]; (iii)) The connection between an individual’s conditional and
unconditional contribution.

22 There was one free-rider who contributed 20 as leader when the MPCR was 0.8, but this was clearly the exception. The

overall proportion of subjects making an unconditional contribution of 20 was around 6%, 12% and 19% for an MPCR
0f 0.2, 0.4 and 0.8 respectively.
23 We focus here on the treatments of most direct relevance to us, i.e. those with exogenous leadership, symmetric returns

from the public good, no exclusionary power and complete information.
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We find that the MPCR makes a significant difference to the unconditional contribution: The
contribution of leaders is increasing in the value of the MPCR. In contrast, we find that changes in the
MPCR make little difference to the conditional contribution: The proportion of conditional cooperators
and the cooperation factor is relatively stable across different values of the MPCR, even though it is
reduced for an MPCR of 0.2. In interpreting these findings we note that differences in unconditional
contribution, coupled with no difference in conditional cooperation, equate to a significant overall
difference in contributions. With a low level of MPCR leaders give little and so followers give little.
With a high level of MPCR leaders give more and so followers give more. This difference is clearly
apparent in Figure 1.

Our theoretical analysis, using two leading models of social preferences, suggested that conditional
contributions should be sensitive to the MPCR and game timing. That we did not observe such
differences is, therefore, a challenge to the idea that conditional cooperation is driven by inequality
aversion or reciprocity. To reconcile the theory with the data would essentially require social preferences
to be concentrated on extreme ends of the distribution. For instance, for people to be either strongly
inequality averse or not inequality averse at all. That is plausible. Our results may suggest, however, that
conditional cooperation simply reflects conformity or imitation. Such behavior would not be
unreasonable given that leaders did appear to take the MPCR into account. A conditional contributor
will not, for example, end up contributing much when the MPCR is low. The difficulty with a
conformity or imitation interpretation is to explain why conditional contributors make larger
unconditional contributions.

To reinforce these points we emphasize that each subject chose his or her conditional contribution
after choosing the unconditional contribution. This would appear to rule out other possible explanations
for the stability of follower behavior. For example, if our results were being driven by subjects simply
not understanding the instructions, particularly regarding the socially inefficient case, MPCR equal to
0.2, then we would not expect to see such large differences in unconditional contribution. That we see
large differences in unconditional contribution but so little difference in subsequent conditional
contribution shows that stability in follower behavior is not an accident. Whether follower behavior is
driven by social preferences or conformity is not something we can answer here.

In terms of the comparison between a leader-follower game and follower-average game we found no
significant effect on behavior. From a theoretical perspective this is a surprising result given the
differences between the two games. In a leader-follower game, for example, the unconditional
contribution is much more critical than in a follower-average game because the contributions of three,
and not one, player are conditioned on it. One explanation for why we observe no difference is that both
games are seen as a ‘two player game’ in which all other players are collapsed into one representative
player. With only two players the leader-follower and follower-average games become identical. Such
a lack of sensitivity to the number of players has been noted in other contexts such as the minimum effort
game [32].

We have already noted the critical role played by leaders. If the behavior of followers is not sensitive
to the MPCR or details of the game then leaders effectively determine the outcome. Arguably, however,
the literature has more to say about followers than leaders. It is only in recent years that attention has
begun to focus more on the leader [14,15,18,20] and many questions remain unanswered. One issue we
were able to explore a little in this paper is whether a ‘strategic’ leader can take advantage of conditional
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cooperation. Specifically, in a leader-follower game with an MPCR of 0.8 we found that it was the
interests of a ‘selfish’ leader to contribute the full endowment towards the public good. As far as we are
aware we provide the first public good experiment where such a possibility has arisen. We did not,
however, find any evidence of ‘free-riders’ changing behavior to take advantage of the
different incentives.

In order to explore the potential for strategic leadership in more detail it would seem vital to question
the beliefs and motives of leaders. Volk, Thoni and Ruigrok [33] find that conditional cooperators and
free-riders are characterized by different levels of agreeableness. Moreover, the level of agreeableness
was found to be associated with more stable preferences over time. Interestingly, the psychology
literature has connected agreeableness with leadership (e.g., Judge and Bono [34]). One explanation for
this connection is that agreeableness comes with greater empathy and greater empathy allows more
successful leadership. Conditional cooperators may naturally, therefore, be the ‘best’ leaders. This
conjecture is consistent with our results. In future work we hope to explore such issues further.
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Appendix

We shall consider here the Fehr and Schmidt [13] model of inequality aversion. Suppose that the
payoff of member i is given by

1
n—1

u; (x4, o, Xp) =E —x; + mX — Z max{0,x; — xj} — b %z max{0, Xj — x;} (7)
Jj#i Jj#i
where 0 < f5; < a; < 1 are individual specific parameters. The monetary payoff of member i is,
therefore, augmented by a social payoff that depends on how much the member’s contribution, and
therefore payoff, differs from that of the other group members.?

Let us first consider a follower-average game where the average leader contribution is L. The follower
cannot discern individual contributions, because she only knows the average, but we assume she believes

all leaders chose L. Given this assumption

du;

— ) 8
ix, 1+m+p; (8)

for all x; < L. Thus, as discussed in the main text, she maximizes her payoff by contributing L if
Bi + m > 1, and by contributing zero otherwise. This suggests that any increase in the MPCR can
increase the likelihood the follower will match the average-leader contribution.

Let us next consider a leader-follower game where the leader contribution is L. In this case, the
follower cannot discern the contributions that other followers will make. We, therefore, consider two

24 As an intermediate step we can write the standard formulation

1 1
uf(xq, o, %) =E —x; + mX — aimz max{O,uj -} - ﬁimz max{0,u; — uj}

Jj#i Jj#i

and then substitute in contributions for monetary payoff.
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possibilities. The first possibility is that she focuses solely on the leader contribution, about which she
is perfectly informed. Inequality relative to the leader’s payoff is still given weight n—1 to
reflect the n members of the group (as in Equation (7)). Essentially, therefore, in focusing on inequality
with the leader she assumes there will be no inequality with the other two followers.? Given
this assumption

du; 1
= —14 . 9
dx; m+ B n—1 ®

for all x; < L. She, therefore, maximizes her payoff by contributing L if 8; > (1 —m)(n — 1), and by
contributing zero otherwise. The important thing to note here is that the critical level of the MPCR above
which a follower will match the leader contribution is higher in a leader-follower game than
follower-average game. This is because the follower is comparing her payoff to only one player
compared to n — 1 players in the follower-average game. The incentive to reduce inequality is
thus diminished.

The second possibility we shall consider is that a follower tries to predict what other followers will
do. Specifically, suppose she believes that each follower will contribute L > F > 0 with probability p
and will contribute zero with probability 1 — p. Given this assumption

du;
dx;

n—2
= (10)

1
= —1+m+3im+(Pﬁi—ai(1—P))n

for all x; < F. Again, we see that unless p = 1 the critical level of the MPCR above which a follower
will make a positive contribution is higher than in the follower-average game. We get, however, the
further possibility that the follower will contribute F < L and, therefore, not fully match the leader
contribution. While we omit the details it is clear that the amount followers will contribute is increasing
in the value of the MPCR. This difference can be crucial given that a failure to match the leader
contribution has been linked to declining contributions in public good games [6].

We turn next to the contribution of a leader. We shall assume that a leader expects some amount of
conditional cooperation. Specifically, she expects that if the average leader contribution is L then each
follower will contribute L with probability p and will contribute zero with probability 1 — p. For now
we ignore the possibility that followers choose some fraction of L.

In a leader-follower game the expected payoff of a leader who chooses L is

uw=E—-L+m{L+pn-1L)—(1-p)alL (11)
Thus, the leader maximizes her payoff by contributing the full endowment E if
1+ —-pa;
> L Tpa (12)
1+p(n—-1)

and by contributing zero otherwise. This is a more general version of the condition given in the text. It
suggests that there exists a critical value of the public good MPCR such that the leader has an incentive
to contribute towards the public good. It also shows that the more inequality averse is the leader (i.e.,
the higher is «;) the higher is the MPCR below which she has an incentive to contribute zero.

25 This would be inaccurate as she can influence inequality relative to the other followers through her contribution.
Nevertheless it may approximate how a follower would behave.
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Consider finally a follower-average game. In this case, we need to specify what a leader expects the
other n — 2 leaders will do. In keeping with the previous assumptions we assume she expects each other
leader will contribute E with probability p and will contribute zero with probability 1 — p. If, therefore,
she contributes x; the expected contribution of a conditionally cooperative follower is

F:xi+pE(n—2) (13)
n—1
This implies the following trade-off2¢
du} p nn—2)
. ——1+m(1+m)—(1—p)ai+pﬁim (14)

when x; < L. We again obtain a critical value of the MPCR above which the leader has an incentive to
contribute. However, the critical value above which a leader has an incentive to contribute is higher in a
follower-average game than leader-follower game. This primarily reflects the diminished influence of
the leader. In a leader-follower game the leader has the chance to influence n — 1 followers. In a
follower-average game she can only influence one follower.
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