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Appendix A: Summary of the experimental instructions
Below are the summaries of the instructions as it was handed out to the participants in the experiment. Full instructions for all treatments are available in Appendix D. Each paragraph that was included only in some treatments starts with <treatment acronym>.

Summary of instructions
Welcome to this experiment on decision-making. You will be paid € 7 for your participation plus whatever you earn in the experiment.

During the experiment you are not allowed to communicate. If you have any questions at any time, please raise your hand. An experimenter will assist you privately. You will record your decisions privately and anonymously at your computer terminal. Other participants will never be able to link you with your personal decisions or earnings from the experiment. 

During the experiment, all earnings are denoted in points. At the end of the experiment, your earnings will be converted to euros at the rate: 60 points = € 1. 

The experiment consists of 5 blocks. Each block consists of 5 rounds. At the end of the experiment, one block will be randomly selected and everyone will be paid for their decisions in that block.

The composition of the groups will remain the same for the 5 rounds in a block. At the end of a block, participants will randomly be divided into new groups of five.

At the beginning of the experiment, each participant will randomly be assigned a position - North (N), East (E), South (S), West (W) or Center (C). These positions will remain fixed throughout the experiment. For example, if you are assigned the North position, you will be in the north position in each round in each block of the experiment.

At the beginning of each round, each participant receives an endowment of 50 points. You decide on how much of this endowment to invest in each of two accounts. These are called a "private account" and a "group account". You may invest everything in the private account, everything in the group account, or any combination of the two, as long as you invest 50 points in total. 
Your earnings include earnings both from your private account and the group account:

· Earnings from your private account: You will earn 1 point for each point invested in your private account.
· [bookmark: _GoBack]Earnings from the group account: Your earnings from the group account are based on the total number of points invested in the group account by all members in your group. Each group member will earn 0.6 points for each point in the group account regardless of who made the investment.

<EnC, EC> Exclusion of a member means that this player can no longer invest in the group account and will not receive any earnings from the group account in the remaining rounds. The excluded participant will receive an endowment of 50 points in each of the remaining rounds in the block. All 50 points will automatically be invested in the private account. 

<EnC, EC> To decide on who will be excluded, the group members will select candidates for exclusion.

<EnC, EC> You can indicate for each member of your (sub-)group whether or not you think that s/he should be excluded from the group in future rounds in the current block. You can vote for as many or as few participants as you want. 

<EnC, EC> If some member(s) of the group have previously been excluded, you can only vote on excluding members of the sub-group you are in. Participants who previously have been excluded cannot vote for the exclusion of others.

<EnC, EC> If half or more members of the (sub-)group vote to exclude a participant, that participant will be excluded in future rounds in the current block.


Appendix B: Two-type model
We study a simple model with cooperative types (similar to Kreps et al. 1982) to derive comparative statics for the effects of exclusion and centrality. We assume that there are two types of players: strategic self-interested types and cooperative types. Self-interested types maximize their own payoffs. Cooperative types unconditionally cooperate (contribute the entire endowment) and also vote to exclude anyone who does not (if exclusion is possible). This type of behavior is consistent with ‘homo moralis’ preferences described by Alger and Weibull (2013). See Miettinen et al. (2017) for evidence that behavior in a sequential prisoners’ dilemma is largely consistent with such preferences. 

Players with homo moralis preferences maximize a convex combination of self-interest and moral preferences. Moral preferences entail maximizing payoffs conditional on everyone else acting the same, i.e. a player with these preferences maximizes the following utility function:



where  denotes the monetary payoff of playing strategy  when all others play strategies . The parameter  is the degree of morality and  the monetary payoff of playing strategy  if all others would use the same strategy . In our games, the assumed strategy of cooperative types maximizes these payoffs for any player with high enough morality. For , it follows directly from  that without exclusion, utility is maximized in any round by choosing  Across T rounds, utility is then 150T. For  full contribution is still utility maximizing as long as not too many others act selfishly (so that the earnings lost to the selfish others is outweighed by the morality term). When , the complete strategy of full contribution in T rounds and exclusion of free riders again yields utility equal to . We conclude that these moral types’ preferences are consistent with the behavior assumed for the cooperative types in our model. 

The proportion of cooperative types is given by p, which we assume to be a minority, i.e.. The upper bound on p assumes that a plausible fraction of at most 40% of the players are unconditional co-operators. In similar environments, Fischbacher et al. (2001) have shown that even the number of conditional co-operators remains below half of the subjects. There are even fewer unconditional cooperators. 

We are interested in the range of  where self-interested types will act cooperatively on the equilibrium path. More precisely, we study the range of  under which a subgame-perfect Nash equilibrium can be constructed where self-interested types fully contribute until (and including) the penultimate round. Clearly, there are many other equilibria possible, involving various levels of contribution. For the sake of simplicity, we focus on full cooperation up until (and including) the penultimate period. To start, note that in all treatments, in the final round, self-interested players will simply play according to the stage-game Nash equilibrium and contribute nothing. 

No Exclusion and No Centrality (nEnC)
Without exclusion, self-interested players will not cooperate in the penultimate round, as there is no mechanism through which cooperative behavior can be enforced. This is independent of the proportion of cooperative types . So, for no value of  will self-interested types act cooperatively in the penultimate round, or –by backward induction– in any preceding round.

Exclusion and No Centrality (EnC)
In this case, the following strategy (followed by the self-interested types) is part of a subgame perfect Nash equilibrium:

· All self-interested players fully contribute in any round , and contribute nothing in round .
· All players vote to exclude any player who did not fully contribute in previous rounds and do not vote to exclude any player who always fully contributed.

Note that in this case, self-interested players are indifferent about voting to exclude players that do not act cooperatively, as excluding a free rider is costless. Moreover, self-interested players will not vote to exclude players that act cooperatively as doing so is costly in expectation if . Cooperative types vote to exclude free riders by assumption. Hence, a strategy profile where free riders are excluded and cooperators are not, may be part of an equilibrium. This means that in any round , a self-interested player will act cooperatively if the payoff from acting cooperatively until and including the penultimate round plus free riding in the final round (and assuming other self-interested players will do the same) exceeds the payoff from deviating in the current round and being subsequently excluded. Assume this deviation takes place in round t. then the condition reads:



holds. Rewriting this condition yields:
.

Note that if this condition holds for , it will also hold for all preceding rounds. For , this gives . Hence, for any  full cooperation up until the penultimate round can be supported as a subgame-perfect Nash equilibrium. As previous work by Cinyabuguma et al. (2005) found that the threat of exclusion increases contributions, we will assume that  from now on.

Exclusion and Centrality (EC)
In this case, we consider the following two strategy profiles (for self-interested types) as candidates for a subgame perfect Nash equilibrium:

Candidate 1 (full contributions by both periphery and C-players)
· All players fully contribute in any round  and contribute nothing in round T.
· All players vote to exclude any player who did not fully contribute in previous rounds and do not vote to exclude any player who always fully contributed.

Candidate 2 (full contributions by periphery players only)
· All periphery players fully contribute in any round  and contribute nothing in round T.
· All periphery players vote to exclude any periphery player who did not fully contribute in previous rounds and do not vote to exclude a periphery player who always fully contributed. Periphery players never vote to exclude the C-player.
· The C-player contributes nothing in any round. 
· The C-player votes to exclude any periphery player who did not fully contribute in previous rounds and does not vote to exclude a periphery player who always fully contributed. The C-player never votes to exclude herself.

Excluding an uncooperative periphery player will not affect expected payoffs in future rounds. Excluding an uncooperative player with centrality, however, comes at a cost; one can no longer benefit from the contributions by cooperative types who were connected only via C. Hence, self-interested periphery players will not be willing to exclude an uncooperative player with centrality for any . This means that free-riding center players will only be excluded if there are three or more cooperative types among the periphery players (because a majority of votes is needed), which happens with probability . A self-interested center player will then free ride if there are not too many cooperative types around (in expectation). Precisely, a self-interested center player will free ride in any round  if:



Rewriting gives:



For our experimental parameter , this holds for any  as long as . Hence, if , Candidate 1 cannot be a subgame perfect Nash equilibrium.

Next consider Candidate 2. After the first round, periphery players will learn whether the center player is a cooperative type or not. First, consider the case where the center turns out to be self-interested, and has not been excluded. Note that if the center acts uncooperatively, all self-interested players will be revealed to be self-interested, as after each round the number of votes cast for exclusion by each player is revealed to all. Hence, after round , it is common knowledge who is a self-interested type or not. There are three sub-cases: with two, three, or four self-interested periphery players (if there were only one self-interested periphery player, an uncooperative center would be excluded). With  cooperative types, and  self-interested players in the periphery, a self-interested periphery player will fully contribute if:




which holds for any round , as long as , i.e. as long as there is at least one cooperative type in the periphery. 

Second, consider the case that the center turned out to be self-interested and has been excluded. This immediately implies that there is at most one self-interested type in the periphery. Then, in any round , this self-interested periphery player will fully contribute if:




which holds for any .

Next, consider the case where the center turns out to be a cooperative type. In this case, a self-interested periphery player will contribute in any round  if:



holds. Rewriting this condition yields:


which clearly holds for any .

It only remains to consider the first round, where it is still unclear whether the center player is a cooperative type or not. In this round, a self-interested periphery player will fully contribute if:





holds. Solving yields that for  this holds for any . 

In sum, for  no subgame perfect Nash equilibrium exists in treatment EC where all players (including C) fully contribute in the first  rounds. However, a subgame perfect Nash equilibrium where all periphery players fully contribute in the first  rounds, and where the center free-rides can be supported for . Note that for the case where all 5 players turn out be self-interested, no such equilibrium exists, which happens with a probability of .[footnoteRef:1]  [1:  For simplicity, we omitted the condition that strategy profile `Candidate 2’ should include that self-interested periphery players should only contribute if not all others have been revealed to be self-interested.] 


Our hypotheses for the experiment are supported by the model. For , full cooperation cannot be part of an SPNE for all players in nEnC and C-players in EC. It can be supported for periphery and C-players in EnC, and for periphery players in EC.
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Appendix C: Tests based on Mann-Whitney and Wilcoxon signed-ranks tests

TABLE C.1: MEAN CONTRIBUTIONS, MANN-WHITNEY TESTS & WILCOXON SIGNED-RANKS TESTS

No Exclusion
Exclusion

Effect of exclusion
Effect of centrality

No Centrality
No Centrality
Centrality
(p-values)
(p-values)

nEnC
EnC
EC
nEnC vs EnC
EnC vs EC






All rounds





All subjects
26.0 (3.8)
35.0 (5.7)
37.8 (2.8)
0.010
0.262
C-subjects
26.7 (5.6)
34.6 (6.8)
34.7 (4.5)
0.078
0.873
Periphery
25.9 (3.8)
35.0 (5.5)
38.6 (2.7)
0.016
0.262
C vs periphery (p-value)
0.463
0.463
0.028








First round





All subjects
32.9 (5.1)
39.3 (4.7)
42.9 (2.7)
0.078
0.078
C-subjects
34.9 (8.0)
40.2 (6.6)
39.0 (4.0)
0.262
0.936
Periphery
32.4 (5.7)
39.1 (4.9)
43.9 (2.8)
0.055
0.055
C vs periphery (p-value)
0.463
0.600
0.028


Notes. Cells give mean contributions across blocks and rounds in points, with standard deviations in parentheses. Top panel: Entries based on all rounds and blocks, and players that were not excluded or isolated. Bottom panel: Entries based on the first round of each block, hence before any exclusion could occur. P-values comparing treatments come from (two-sided) Mann-Whitney tests and p-values comparing C vs periphery players come from (two-sided) Wilcoxon signed-ranks tests. The unit of analysis is the matching group. 



Appendix D: Full instructionsTABLE C.2: EARNINGS, MANN-WHITNEY TESTS & WILCOXON SIGNED-RANKS TESTS

No Exclusion
Exclusion

Effect of exclusion
Effect of centrality

No Centrality
No Centrality
Centrality
(p-values)
(p-values)

nEnC
EnC
EC
nEnC vs EnC
EnC vs EC
All subjects
102.1 (7.5)
113.6 (14.0)
120.5 (5.2)
0.078
0.150
C-subjects
101.5 (8.2)
114.0 (14.4)
124.0 (5.6)
0.037
0.150
Periphery
102.3 (7.6)
113.5 (14.1)
119.6 (5.4)
0.109
0.200
C vs periphery (p-value)
0.463
0.917
0.028


Notes. Cells give mean earnings per round in points, with standard deviations in parentheses. Entries based on all rounds and blocks, and all subjects, regardless of being excluded or isolated. P-values comparing treatments come from (two-sided) Mann-Whitney tests and p-values comparing C vs periphery players come from (two-sided) Wilcoxon signed-ranks tests. The unit of analysis is the matching group.

Below are the transcripts of the instructions and test questions in the experiment. Each paragraph that was included only in some treatments starts with <treatment acronym(s)>. In the second set of test questions, all the numbers were randomly and independently generated for each participant.

Welcome
Welcome to this experiment on decision-making. You will be paid € 7 for your participation plus whatever you earn in the experiment.

During the experiment you are not allowed to communicate. If you have any questions at any time, please raise your hand. An experimenter will assist you privately. You will record your decisions privately and anonymously at your computer terminal. Other participants will never be able to link you with your personal decisions or earnings from the experiment. 

These instructions will explain what you may do in this experiment. If you follow them carefully, you may make a substantial amount of money. How much you make depends on your decisions and the decisions of other participants. Your earnings will be paid to you privately at the end of today's session.

During the experiment, all earnings are denoted in points. At the end of the experiment, your earnings will be converted to euros at the rate: 60 points = € 1.

<nEnC> These instructions are given in 4 pages like this one. While reading them, you will be able to page back and forth by clicking "next page" or "previous page" at the bottom of your screen, or by using the menu on top of the screen. The page may be larger than fits on your screen. In those cases, you can use the scroll bar to move down the page.

<EnC, EC> These instructions are given in 6 pages like this one. While reading them, you will be able to page back and forth by clicking "next page" or "previous page" at the bottom of your screen, or by using the menu on top of the screen. The page may be larger than fits on your screen. In those cases, you can use the scroll bar to move down the page.

Blocks, Rounds and Positions
The experiment consists of 5 blocks. Each block consists of 5 rounds. At the end of the experiment, one block will be randomly selected and everyone will be paid for their decisions in that block.

The composition of the groups will remain the same for the 5 rounds in a block. At the end of a block, participants will randomly be divided into new groups of five.

Each of the five individuals in a group has a 'position'. We call these the North (N), East (E), South (S), West (W) and Center (C) positions. These are shown in the following figure. We will explain later how the positions are connected to each other.
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<nEnC, EC> [image: ]

<EnC>
[image: ]

At the beginning of the experiment, each participant will randomly be assigned a position - North (N), East (E), South (S), West (W) or Center (C). These positions will remain fixed throughout the experiment. For example, if you are assigned the North position, you will be in the north position in each round in each block of the experiment.

Thus, while there will always be one participant in each position in your group, the participants occupying other positions will change from one block to the next (and remain the same in the 5 rounds of any single block).

Investment Decision
<nEnC> In each round of every block, you will be asked to make one decision. We will now describe this decision.

<EnC, EC> In each round of every block, you will be asked to make either one or two decisions. Here, we describe the first. Whether or not you need to make a second decision, and what this means, will be explained shortly.

At the beginning of each round, each participant receives an endowment of 50 points. This endowment will be the same in each round and for every participant. Your decision is on how much of this endowment to invest in each of two accounts. These are called a "private account" and a "group account". You must invest your complete endowment in these two accounts. This means that every point must be invested in either the private account or the group account. It is completely up to you how much you want to invest in either of the two. You may invest everything in the private account, everything in the group account, or any combination of the two, as long as you invest 50 points in total.

After everyone has made their investment decisions, you will be informed of the investment decisions of each of the participants in your group and your earnings in this round. These earnings include earnings both from your private account and the group account.

· Earnings from your private account: You will earn 1 point for each point invested in your private account.
· Earnings from the group account: Your earnings from the group account are based on the total number of points invested in the group account by all members in your group. Each group member will earn 0.6 points for each point in the group account regardless of who made the investment.

Your earnings from earlier rounds cannot be carried over to use in the following rounds. You will receive a new endowment in each round. The same process will be repeated for a total of 5 rounds each in each of the 5 blocks.

<EnC, EC> Exclusion of a Group Member
<EnC, EC> The second decision you may be asked to make is whether to exclude other players from your group for the remainder of the block. We will explain shortly how players may be excluded. First, we explain what exclusion means.

<EnC, EC> Exclusion of a member means that this player can no longer invest in the group account and will not receive any earnings from the group account in the remaining rounds. The excluded participant will receive an endowment of 50 points in each of the remaining rounds in the block. All 50 points will automatically be invested in the private account. Thus, the excluded participant will earn 50 points in each of the remaining rounds in the current block.

<EnC, EC> We can indicate exclusion of a member by deleting the lines connecting this player to other group members. As an example, the following figure shows the case where player N has been excluded.

     <EnC>						  <EC>		
      [image: ]                         [image: ]


<EnC> Note that after exclusion of N, a group of four remains, that can invest in a joint group account. These four players form a sub-group. All participants in your sub-group are indicated by a green circle, excluded participants are indicated by a red circle and participants in another 
subgroup by an orange circle. The round will continue like before with the exception that the excluded participant cannot invest any points in the group account. 
If you are not N, your group account earnings will be 0.6 x (points invested in the group account by W, C, E, and S). The same holds if not N, but W, E, S or C is excluded.

<EC> Note that after exclusion of N, a group of four remains, that can invest in a joint group account. These four players form a sub-group. All participants in your sub-group are indicated by a green circle, excluded participants are indicated by a red circle and participants in another subgroup by an orange circle. The round will continue like before with the exception that the excluded participant cannot invest any points in the group account. If you are not N, your group account earnings will be 0.6 x (points invested in the group account by W, C, E, and S). The same holds if not N, but W, E, or S is excluded. If C is excluded, this is different however. In this case, the following case is obtained:


           <EnC>    						  <EC>
  [image: ]                              [image: ]

<EC> This shows that exclusion of C leaves two separate sub-groups within your group:
· participants in the North (N) and West (W) positions
· participants in the South (S) and East (E) positions.

<EC> Earnings from the group account will depend on the total points invested in the group by participants in your sub-group alone. You will earn 0.6 points for each point invested by the two participants (including you) in your sub-group. For instance, if you are in the North position, your earnings from the group account will be 0.6 x (points invested in the group account by you and the participant in the West position). Similarly, if you are in the South position, your group account earnings depend on the group account investments of yourself and the East participant. You will not earn anything from the group account investments of the participants in the other sub-group. Note again that the Center participant cannot invest any points in the group account if excluded.

<EnC, EC> The Exclusion Decision
<EnC, EC> To decide on who will be excluded, the group members will select candidates for exclusion.

<EnC, EC> You can indicate for each member of your (sub-)group whether or not you think that s/he should be excluded from the group in future rounds in the current block. After you have been informed about the others' investment decisions in a round, you will be given the following list.

<EnC, EC>
[image: ]
<EnC, EC> When deciding, you will have access to all previous investment decisions in the current block by the players. You can register your vote to exclude a participant by clicking the button next to that participant's position. If you do not want to exclude a participant, leave the button unselected. In this example, we have selected all as candidates, but all buttons will be unselected before you decide. You can change your mind by clicking the button again. You can vote for as many or as few participants as you want. When you finish voting, click the Continue button.

<EnC, EC> If some member(s) of the group have previously been excluded, you can only vote on excluding members of the sub-group you are in. Participants who previously have been excluded cannot vote for the exclusion of others.

<EnC, EC> If half or more members of the (sub-)group vote to exclude a participant, that participant will be excluded in future rounds in the current block. 

<EnC, EC> After all individuals have made their decisions on exclusion, you will be informed of the result of the voting and which participants, if any, are excluded. Specifically, you will be informed about: (i) which members have been excluded (if any); and (ii) for each member, how many other members s/he voted to exclude.

End of the Instructions
You have now reached the end of these instructions. You still have a chance to go back and re-read parts, if you like.

Once you are satisfied that you have fully understood the instructions, you may indicate this by clicking the 'Ready' button at the bottom of this screen.

After you have indicated that you are ready, we will ask you a few questions regarding the decisions you will make in the experiment. These questions will help you check whether you have understood the instructions and will also help to understand the calculation of your earnings. Once everyone has answered all questions correctly we will begin the experiment.


Quiz Questions I
Before the experiment starts, we will ask you some questions to check your understanding. You can go back to the instructions by clicking on the menu at the top of the screen.
		
Fill in the blanks:
This experiment consists of ___ blocks and each block consists of ___ rounds. This means that there are in total ___ blocks and ___ rounds in this experiment.

Your group of five participants:	
· Is the same in all blocks and all rounds
· Changes every block
· Changes every round

Your position:
· Is the same in all blocks and all rounds
· Changes every block
· Changes every round
<EnC, EC> If you are excluded, you will remain excluded until:
· The end of the experiment
· The end of the block
· The end of the round


Quiz Questions II
In the figures and tables below two possible outcomes of a round are given. These figures and tables serve only as an example: they are not informative on how you should decide in the experiment.

Suppose that you are in the North position in both situations. What would be your earnings in each situation?

<nEnC>
[image: ]
<EnC>[image: ]




<EC>
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