
Supplementary Appendix (not for publication)

This supplementary appendix has two sections: 1) results from additional sessions and 2) supple-
mentary analysis describing how players react to forecast errors.

A Results from additional sessions

We conducted an additional session of both the Experienced Restart (ER) and Experienced Restart
with Forecast (ERF) treatments, with one difference from the sessions described in the main text.
After each public good decision subjects are informed of the group’s total contribution, rather than
the contribution of each group member. We refer to this variation as sessions that reveal Group
Contributions, while the sessions that reveal the contribution of each group member are referred to
as Individual Contributions. This variation in experimental design is motivated by the original model
in the 2006 working paper. There, we consider a version of the model where after each public good
decision, the group’s total contribution is revealed to each group member. In that model, there may
be many perfect Bayesian Nash equilibria (PBNE).

The reason for equilibrium multiplicity is that when only the average group contribution is revealed,
reciprocal players’ out-of-equilibrium beliefs are not uniquely determined in PBNE. After a deviation,
when players are only informed that the total contributions to the public good differ from what the
equilibrium specifies, their continuation strategies after a deviation depends on their beliefs as to
who deviated. This flexibility in specifying out-of-equilibrium beliefs can generate many equilibria
including ones where selfish players’ contributions are asymmetric and ones where contributions are
non-monotonic over time. However, there is always a PBNE that yields the same outcome as the
unique subgame perfect Nash equilibrium of the game in which individual contributions are revealed.
Furthermore, this contribution path is implied by every pure strategy PBNE where selfish players
contribute the same after any history (the equilibrium is strongly symmetric with respect to selfish
players). Finally, the following feature of beliefs is common certainty among players: after any observed
deviation, all reciprocal players believe with probability one that it was one of the selfish players who
deviated whenever this belief is possible.

For both completeness and as supporting evidence, we briefly report the results from these two
sessions in this appendix.

Figure A1 plots the path of average contributions in restarted games for the Experienced Restart
(ER) and Experienced Restart with Forecast (ERF) sessions. The data used for the figure is from
both of these sessions. Darker lines refer to sets of ten period games played later in the session, so the
darkest line corresponds to Games 51-60. The figure shows that the path of contributions displays an
overall downward trend, with the average contribution in the first period always much larger than the



last period.
These downward trends are also apparent in the the mean or median contributions levels over

the course of the 10-period restarted games for these two sessions, presented in Table A2. The table
shows a declining contribution path in restarted games in both the ER and ERF treatment. In the
last two sets of games, the first period mean contribution in the ER and ERF sessions is about 6,
while in the 10th period, the mean contribution is zero. The downward pattern is also present for the
two sets of 10-period games prior to the last set of 10-period games as seen in Panel B. When the
results from sessions that reveal group contributions are pooled with the sessions that reveal individual
contributions, there is strong evidence of a downward pattern in restarted games with experienced
players.

Evidence for the restart effect is present in Figure A2 and Table A3. Figure A2 plots the average
contribution for a group that is reshuffled for ten periods before a restart and the ten periods after
restart. The figure shows that there is a restart effect in these games, as the average contribution in the
last period of the previous game is much smaller than the average contribution in the first period of the
restarted game. In Table A3, we formally test for a restart effect by comparing the contribution levels
in the last period in the set of 10-period games to those in the first restarted game. Comparing the
last contribution before restart to the first contribution after, there is a large jump in contributions.
For instance, in the ER session, 94% of subjects contribute zero immediately before restart, while
only 38% do after the restart. The average contributions are also higher after restart with a jump
of between 4-6 in the last two sets of 10-period games and a jump of 7-8 in the intermediate sets of
restarted 10-period games. In the ERF session, 81% of subjects contribute 0 in the 10th period before
the restart, while 50% contribute 0 in the first restarted game. Both the individual contribution level
and number of players who contribute zero are statistically different between the last game and the
first restarted game, using a Wilcoxon two-sided test (p < 0.01) and pooling data from these two
sessions together. When we examine data from the Intermediate Sets of 10-period games in Panel B,
the pattern mirrors those in the last two sets. In the restarted game, there is a significant difference
in individual contribution levels and number of players who contribute zero.

Rather than comparing the distribution of individual contributions between the last game and the
first restarted game, it is also possible to compare the average group contribution between these two
games. The significant restart effect exists for this comparison as well. Pooling the data from the two
sessions in Panel A, the group average contribution in the first restarted game is 4.97 higher than in
the previous game (T-stat=2.18) from a regression of group contribution an indicator for the restarted
game and session controls. Likewise, using data presented in Panel B, the group average contribution
in the first restarted game is 7.25 higher than in the previous game (T-stat=5.13).

In summary, the evidence presented from ER and ERF sessions where the group average contribu-
tion is revealed in Tables A2 and A3 as well as Figures A1 and A2 support the conclusions from the
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corresponding tables in the main text: there is a declining average contribution path even for experi-
enced players in restarted games and that the restart effect is statistically significant for experienced
players.

The main text reports results from the Identifying Types session using data from sessions where
either individual contributions or group average contributions are revealed. The reason we pool
data from these two sessions is that data on contributions from the two versions of the Identifying
Types sessions appear to similar when examining the contributions of players in the constructed
groups. For instance, a two-sided Wilcoxon test comparing differences between the overall distribution
of contributions between the two sessions and period-by-period comparisons of the distribution of
contributions both do not reveal differences at 0.10 levels of significance. Moreover, there is no
evidence that one distribution is on average an additive shift of the other. This conclusion is based
on a parametric comparison of data based on a regression of individual contribution on a session
indicator including controls the period and group type. In contrast, similar comparisons suggest
differences between the two distributions for both the ER and the ERF sessions.

For completeness, we report the results from the Identifying Types treatment separately for each
session. Within each session, the groups with three selfish players exhibit less cooperation relative to
groups with three reciprocal players. When only group contribution is public, the average contribution
per player in groups with 3 reciprocal players is 7.69, while the average in groups with 3 selfish players
is 7.01. When individual contributions are revealed, the average contribution per player in groups
with 3 reciprocal players is 11.88, while the average in groups with 3 selfish players is 2.73. The first
difference is not significant, while the second comparison is at 0.01 level. Across groups, the average
selfish player contributes 6.98, while the average reciprocal player contributes 7.73 when the group
average is revealed. The average selfish player contributes 3.85, while the average reciprocal player
contributes 10.76 when individual contributions are revealed. The first difference is not significant,
while the second comparison is at 0.01 level. In contrast to the pooled results, comparisons using only
data from sessions where the group’s average contribution is revealed each period are noisier, most
likely because of reduced power when the sample size is cut in half.

Table A4 examines how closely player forecasts match the play of other members of her group. In
restarted games with experienced players, players forecast the average contribution to be 6.44 in the
first game, 4.81 in the fifth game and 0.94 in the tenth game. The actual contributions are close: 6.88
in the first game, 5.38 in the fifth game, and 0 in the tenth game. Moreover, in restarted 10-period
games, 14 out of 16 players forecast no contribution in the tenth game, but half contribute a positive
amount in the first game.

When we regress forecasted contribution on average contribution of opponents for players in the
last two sets of restarted games, we find that for the first game, the coefficient on average contribution
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of opponents is 0.92, with T-statistic of 8.28 and R2 = 0.66. This suggests that forecasts and actual
play are highly correlated. When we regress forecasted play on actual play for game five, the coefficient
is 1.01 (T-stat=12.60, R2 = 0.88). As before, we cannot precisely estimate the relationship for game
10 because of the large number of zeros. Taken together, these findings support Conclusion 1 from
the ERF session with Individual Contributions.

When we investigate the importance of strategic incentives to contribute in Table A5, the pattern
is similar to Table 5. A unit increase in first period contribution increases others’ contributions in the
next period by 0.41 units in the first specification. The magnitude of the effect is larger in restarted
games, where a unit increase in the first period contribution of a player increases others’ contributions
in the next period by 0.58 unit. These differences persist with different econometric models and
strategies for computing standard errors. The analysis reported in this table supports the second
conclusion that for experienced players, contributions in the first round positively affect contributions
in the subsequent period.

Finally, in the Identifying Types session, when only group contributes are revealed, selfish players
stop contributing in 6.63, while reciprocal players stop in 7.88. When individual contributions are
revealed, selfish players stop contributing on average in period 3.75, while reciprocal players stop on
average in period 6.94. As before the difference is only significant at the 0.01 level for later comparison,
but our ability to precisely estimate differences weaker with a smaller sample size. Broadly speaking,
these results are consistent with Conclusion 3.

B Supplementary Analysis

Table A6 expands the analysis of predictions by investigating how players react to errors in their
forecast. The table reports regressions of contributions in period 2 or period 6 on a player’s contribution
in the previous period and their forecast error. The forecast error is the difference between the average
contribution of the three other group members and what the player forecast of it. In column (1), we
examine both restarted and unrestarted games (including a control for restarted games) and find
that a significant estimate of the coefficient on difference. This estimate implies that if a player’s
underforecasts her opponents play by 1 unit, then in the next game the player contributes about 0.3
more tokens. This estimate is similar when we focus only on restarted games in column (3). There is
also evidence that players adjust their contributions in period 6 based on their forecast error; however,
the impact on this contribution is smaller than in period 1.

This finding indicates that subjects there is an interaction between beliefs and contributions in the
dynamics of play, which is consistent with work by Fischbacher and Gächter (2010).
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Treatment
Individual Group Individual Group Individual Group

Contributions  Contributions Contributions   Contributions Contributions  Contributions
Revealed Revealed Revealed Revealed Revealed Revealed

Number of  36 36 32 32 36 36
Participants

Average Experimental 14.05 10.94 15 13.06 15 11.97
Earnings

Show up Fee 10 10 10 10 10 10

Range 21‐28 17‐25 20‐32 20‐26 20‐31 19‐26

Date 9/30/2005 3/10/2006 12/8/2005 3/6/2006 12/8/2005 3/6/2006

Table A1. Treatment Conditions

Notes.  All sessions performed at the Computer Lab for Experimental Research (CLER) at Harvard Business School.  
Subjects were recruited from a pool of participants, mostly of students in the Boston area.  No subjects were allowed to 
participate in a session more than once.

Experienced Restart Experienced Restart w/ Forecast Identifying Types



Period Mean Median Mean Median Mean Median Mean Median

1 5.63 4.50 6.88 1.50 8.28 8.00 8.64 5.50
2 5.75 5.00 6.25 2.50 8.78 9.00 7.58 5.00
3 3.94 0.00 6.56 0.00 7.66 5.00 7.67 5.00
4 3.00 0.50 6.81 1.00 6.63 4.00 7.28 2.00
5 2.69 0.00 5.38 0.00 5.66 1.00 5.75 0.00
6 3.69 0.00 5.50 0.00 4.78 0.00 5.53 0.00
7 3.06 0.50 4.88 0.00 2.94 0.00 5.11 0.00
8 0.63 0.00 4.06 0.00 1.13 0.00 5.08 0.00
9 0.00 0.00 2.19 0.00 0.63 0.00 3.44 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 1.28 0.00

N

1 7.38 7.00 10.13 12.50 10.63 10.00 9.39 9.50
2 8.13 8.00 9.19 10.00 11.02 10.00 8.29 7.00
3 8.33 8.50 7.81 9.00 10.98 12.00 7.32 5.50
4 7.42 7.00 7.63 10.00 11.10 12.50 7.21 4.50
5 6.88 6.00 7.81 9.00 10.90 11.00 7.39 5.00
6 7.33 7.00 6.00 0.00 10.54 10.00 5.75 0.00
7 6.67 6.50 5.88 0.00 8.75 7.50 5.25 0.00
8 5.17 3.00 4.56 0.00 5.35 1.00 4.71 1.00
9 3.96 0.00 1.38 0.00 3.56 0.00 3.00 0.00
10 1.58 0.00 1.88 0.00 0.83 0.00 1.32 0.00

N

A: Last Two Sets (Games 41‐60)
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Table A2. Contribution Path in Restarted Games

Experienced Restart
Experienced Restart w/ 

Forecast Experienced Restart
Experienced Restart w/

Forecast 

Both SessionsSessions Revealing Group Contributions

16 32 36

Notes. N is the number of individual observations.
28481624

B: Intermediate Sets (Games 21‐40)



Fraction who
Session Games N Mean Median contribute zero N Mean Media

   Experienced Last before Restart (40,50) 16 0.06 0.00 0.94 32 0.03 0.00
   Restart First after Restart (41,51) 16 5.63 4.50 0.38 32 8.28 8.00

   Experienced Last before Restart (40,50) 16 2.50 0.00 0.81 36 4.22 0.00
   Restart First after Restart (41,51) 16 6.88 1.50 0.50 36 8.64 5.50
   w/ Forecast

   Experienced Last before Restart (20,30) 24 0.08 0.00 0.92 48 0.42 0.00
   Restart First after Restart (21,31) 24 7.38 7.00 0.13 48 10.63 10.00

   Experienced Last before Restart (20,30) 16 2.94 0.00 0.63 28 2.39 0.00
   Restart First after Restart (21,31) 16 10.13 12.50 0.38 28 9.39 9.50
   w/ Forecast

Notes. N is the number of individual observations.

Sessions Revealing Group Contributions Both Sessions

Table A3. Restart Effect in 10 Period Games Across Sessions

B: Intermediate Sets of 10‐period Games

A: Last Two Sets of 10‐period Games



Games N Mean Median Mean Median N Mean Median Mean Median

41,51 16 6.44 5.00 6.88 6.00 32 8.67 5.50 8.67 8.50

41,51 16 4.81 0.00 5.38 2.00 32 5.94 4.00 5.09 2.33

41,51 16 0.94 0.00 0.00 0.00 32 1.56 0.00 0.81 0.00
Tenth Game and Forecast

Fifth Game and Forecast

First Game and Forecast

Table A4. Forecasts and Actual Play in Restarted Games

Notes. N is the number of individual observations.

Forecasted Play Actual Play
Sessions Revealing Group Contributions Both Sessions

Forecasted Play Actual Play



Dependent variable: 

Pooled Not restarted Restarted Pooled Not restarted Restarted
Controls (1) (2) (3) (4) (5) (6)
OLS 0.41 0.31 0.58 0.54 0.43 0.70

[5.10] [3.14] [4.32] [9.97] [6.32] [8.10]
   Eicker‐White robust [4.52] [2.77] [4.01] [9.23] [5.69] [8.26]
   Two‐way cluster on group  [3.68] [3.27] [4.07] [8.51] [5.62] [8.15]
   and individual

Group fixed effect with  0.28 0.18 0.26 0.50 0.39 0.67
individual cluster [2.61] [1.51] [1.44] [7.82] [5.29] [6.71]

Random effects tobit 0.37 0.28 0.58 0.33 0.23 0.69
[5.92] [3.79] [4.35] [7.28] [4.35] [7.87]

N 408 320 88 816 640 176

Notes.  See the notes for Table 5.  

Both SessionsSessions Revealing Group Contributions

Contributions in 2nd Game

Table A5.  Impact of Opponent's First Period Average Contribution on 2nd Period Contribution



Dependent variable: 
   players contribution in subsequent game

period 1 period 5 period 1 period 5
(1) (2) (3) (4)

subsequent periods: 2 6 2 6

contribution  0.71 0.66 0.71 0.27
[11.58] [10.34] [4.98] [2.90]

diff 0.34 0.14 0.39 0.23
   = (average contribution‐forecast) [4.62] [2.14] [2.40] [2.29]

restarted game indicator ‐1.7 ‐1.36
[‐1.62] [‐1.32]

N 128 128 36 36

Notes. This table reports regressions of subsequent period contribution on contribution in game 1 and 
the difference between the average contribution of the three other group members and the player's 
forecast of their contribution.  Restart is an indicator if the game is a restarted game.  N is the number 
of individual observations.  This table uses observations from both the intermediate and last set of 10‐
period games.  T‐statistics are in parenthesis.

Table A6. Reacting to Forecast Error

Both restarted and 
unrestarted Restarted only



Figure A1: Average Contribution in Restarted Games for each Set of 10-period Games in Experiened 
Restart and Experienced Restart with Forecast Sessions (Group Average Revealed)
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Figure A2: Average Contribution Patern within Restarted Groups in Experienced Restart and 
Experienced Restart with Forecast Sessions
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Figure A3a: Average Contribution in Identifying Types Session by Group Type
 (Revealing Group Contribution)
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Figure A3b: Average Contribution in Identifying Types Session by Group Type 
(Revealing Contributions of All Group Members)
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