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Abstract:  This paper provided various dimensions of information to partners and strangers 
and considered different periods of experiments to test the strategies hypothesis and the 
reputation hypothesis.  Following Andreoni (1988), we also restarted the game to test the 
learning hypothesis.  Our experimental evidence supports the learning effect, but not the 
strategies and reputation effects.  
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1. INTRODUCTION 
 

It is well-known that the dominant strategy Nash equilibrium of a single-shot prisoner’s 

dilemma game is defection.  By applying backward induction, the same equilibrium holds 

even if the game is played repeatedly and with an ending.  However, experimental studies 

often found that players did not always defect, and in some experiments cooperation was 

quite high, approaching 40% (Cooper et al., 1996).  In a breathtaking paper, Kreps, 

Milgrom, Roberts, and Wilson (1982) examined how incomple te information might provide 

players with a motivation or an incentive to cooperate.  The main conclusion of Kreps et 

al.’s study was that in a two-person finitely repeated prisoner’s dilemma game, players 

would try to build reputation by responding strategically and thus they would cooperate 

most of the time. 

Andreoni (1988) tested the refinement of Kreps et al. in a laboratory by manipulating a 

five-person public goods dilemma game, which is an N-person prisoners’ dilemma game.  

Subjects in groups of five were divided into two conditions, the Partner’s condition and the 

Stranger’s condition, and they played the public goods dilemma game for ten rounds.  

Group components did not change across rounds in the Partner’s condition, while in the 

Stranger’s condition subjects were randomly rematched in each new round.  Under this 

setting, subjects in the Partner’s condition actually played the finitely repeated public goods 

game, and subjects in the Stranger’s condition played the single-shot game.  (Hereafter the 

literature examining the effect of random rematch is also called Partners/Strangers.)  Since 

reputation building could only occur if subjects played with the same opponents, more 

cooperation should be found in the Partner’s condition than in the Stranger’s condition. 

Andreoni did not find the reputation effect.  Cooperation was instead higher in the 

Stranger’s condition than in the Partner’s condition, contradicting Kreps et al. ’s conclusion.  

Andreoni also tested the learning effect.  If subjects had learned that the dominant strategy 

was defection, then they should free ride in the last round and not be affected by the restart.  

The cooperation rates in the Partner’s condition and the Stranger’s condition in the tenth (end) 

round were 5.3% and 9.9%, respectively.  These magnitudes jumped to 19.7% and 14.5% 

after the restart.   These findings were against the learning effect.   
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Croson (1996) replicated Andreoni’s experiments by using groups of four and remaining 

the duration of ten rounds.  Her findings supported the strategies (reputation) hypothesis, but 

not the learning hypothesis, suggesting that Andreoni’s conclusions were not robust to 

repetition.  Kesser and van Winden (1997) and Sonnemans, Schram, and Offerman (1997) 

also found the reputation effect. 

In contrast, Palfrey and Prisbrey (1996) used groups of four and instructed subjects to 

play the public goods game for ten rounds.  Subjects knew each of the other group 

members’ decisions of the previous  round.  They found that strangers give more than 

partners, against the reputation hypothesis.  Some other studies, for instance, Weiman (1994) 

and Brandts and Schram (1997), however, found no difference between partners’ 

contributions and strangers’ contributions. 

Using subjects from different nations, Burlando and Hey (1997) divided subjects in 

groups of six and instructed them to play eight rounds.  Different parameters [the marginal 

per capita return, income level, and the game frame (public goods/public bads)] were used in 

various sessions.  They found that from UK data partners free-rode more than strangers, the 

opposite hold for Italian subjects, and partners free-rode less than strangers from the overall 

data.  Brandts, Saijo, and Schram (1997) also used subjects of different nationalities.  They 

found that US subjects gave more in the Partner’s condition than in the Stranger’s condition, 

suggesting the existence of the reputation effect, Spanish subjects simply did the opposite, 

against the reputation hypothesis, and no difference was found from subjects in Japan and 

Netherlands. 

In Kreps et al.’s finitely repeated two-person prisoner’s dilemma game, reputation 

building is equivalent to strategic play,  since each player observes the opponent’s past plays 

(reputation) and therefore responds strategically.  However, preceding experimental studies 

often used group sizes greater than two.  Under this setting, one player actually responded to 

the “sum” of the other group members’ actions or reputations.  The equivalence of 

reputation building and strategic play is vague, since it is hard for any one group member to 

tell between other group members’ actions and then to respond correspondingly, even if they 

are partners.  Furthermore, we must admit that strangers can build  reputation too, if their 

past decisions are revealed, even though they cannot play strategically.  Another common 
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feature of preceding experimental studies, besides group size greater than two, is that their 

experiments usually lasted for ten or shorter rounds, despite Fudenberg and Levin’s (1998) 

suggestion that “…  reputation will be more likely in long relationships than in short ones, and 

more likely at the beginning of a game than at it end.” 

To segregate the reputation hypothesis and the strategies hypothesis, we provided 

various dimensions of information to partners and strangers and considered different periods 

of experiments.  The various dimensions of information included the history of group 

contributions, the history of individual group member’s contributions, and the history of 

aggregate contributions by all subjects.  In experiments with individual history, we 

conducted experiments of ten and twenty rounds for each Partner’s and Stranger’s condition.  

Like Andreoni (1988) and Croson (1996), we also restart the game to test the learning effect.  

Next section provides the experimental design.  Experimental results and statistical analyses 

are illustrated in Section 3.  Section 4 then concludes. 

 

2. EXPERIMENTAL DESIGN 

We conducted nine experiments under two conditions:  the Partner’s condition and the 

Stranger’s condition.  Under the Partner’s condition subjects played the public goods game 

with the same group members in all rounds, while under the Stranger’s condition group 

components were randomly re-matched after each round.  Since reputation building may be 

time consuming and may be conditional on the extent of information revealed, we varied the 

duration of the public goods game in some experiments and provided subjects with different  

dimensions of information to test the reputation effect under each condition.  Following 

Andreoni (1988), we also restarted the experiments after 10 or 20 rounds to test the learning 

effect. 

Four treatments were conducted under the Partner’s condition.  In three of them 

subjects played the public goods game for 20 rounds and then played three more rounds after 

an unexpected restart.  These three treatments were:  PartnerGH20 (subjects were aware of 

the history of group contributions), PartnerIH20 (subjects were aware of each group 

member’s individual history of contributions and the history of group contributions), and 

PartnerAH20 (subjects were aware of the history of all participants’ aggregate contributions 
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and the group history).  The last treatment was PartnerIH10 in which subjects were also 

aware of each group member’s individual history of contributions and the history of group 

contributions, but different than PartnerIH20, subjects played first only 10 rounds and then 

played another 10 rounds after an unexpected restart.  Notice that group history in Partner’s 

condition was actually redundant, since each subject could simply figure it out from his or her 

own payoffs.  Notice also that since group components remained unchanged after each 

round, we provided each subject with the “history” from only the most recent round.  

Five treatments were conducted under the Stranger’s condition.  In four treatments 

subjects first played 20 rounds and then three more rounds after an unexpected restart.  

These include:  Stranger20 (no history of contributions was provided), StrangerGH20 

(subjects were aware of the history of the group contributions), StrangerIH20 (subjects were 

aware of each group member’s individual history of contributions and of course, the group 

history of contributions ), and StrangerAH20 (subjects were aware of the history of all 

participants’ aggregate contributions).  And in StrangerIH10 subjects were aware of each 

group member’s individual history of contributions and group history of contributions and 

played first only 10 rounds and then another 10 rounds after an unexpected restart.  Notice 

that since group components altered after each round, we provided subjects in StrangerGH20, 

StrangerIH20, and StrangerIH10 with not only the respective history from the most recent 

round, but also the history from all past rounds. 

PartnerGH20 and Stranger20 served as the basic treatments, since no history of 

contributions was provided.  These two treatments are analogous to the experiments used in 

Andreoni (1988), Crosen (1996).  In Andreoni’s experiments in which no history of 

contributions is provided, subjects are unable to play strategically under the Stranger’s 

condition because of changing group components.  Thus, on theoretical ground the 

reputation effect can only appear in the Partner’s condition.  However, reputation building 

could be possible under the Stranger’s condition if individual history is available, even 

though strategic play is still not allowed.  From individual history, subjects can observe how 

other group members that they meet this round behaved previously, and then respond 

correspondingly.  And of course, subjects are aware that their past actions are also revealed 

to other group members and therefore they will take other group members’ reactions into 
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consideration when making their own decisions. 

Subjects in groups of five played the public goods dilemma game in all experiments.  

Twenty subjects were used in each experiment, for a total of 180 subjects participating in this 

research.  One hundred and forty subjects were undergraduate students at National Chengchi 

University and the other 40 subjects were undergraduate students at National Taiwan 

University.   All subjects had never participated in other experiments.  The mean age of the 

180 subjects was 20.26 years.  Among them, 63 were males and 117 were females, and 172 

subjects majored in economics or economics-related fields.  We summarize the structure of 

the experiments and report average earnings for each experiment in Table 1.1 

 

Table 1. The Structure and Average Earnings of the Experiments 

Condition Treatment Rounds Information Provided Average 
Earnings 

Partners PartnerGH20 20 + 3 group history NT$719 
 PartnerIH20 20 + 3 group and individual history NT$696 

 PartnerAH20 20 + 3 group and aggregate history NT$701 

 PartnerIH10 10 + 10 group and individual history NT$653 
Strangers Stranger20 20 + 3 no history NT$607 

 StrangerGH20 20 + 3 group history NT$619 

 StrangerIH20 20 + 3 group and individual history NT$693 
 StrangerAH20 20 + 3 aggregate history NT$669 

 StrangerIH10 10 + 10 group and individual history NT$512 

 

Subjects’ Instructions, Earnings Report, and Decision Forms are handed out to each 

subject after he or she is seated.  Subjects are each endowed with 200 points per round and 

they are instructed to allocate their endowments between the Public Account and the Private 

Account.  We use the marginal per capita return (MPCR) of 0.5 in all experiments.  

Therefore, one point  allocated to the Private Account will earn self one point, while one point 

allocated to the Public Account will earn each group member, including self, 0.5 point.  

Besides the information listed in Table 1, total and average contributions to the Public 

                                                 
1 It takes about two hours  to finish one experiment, and thereby average hourly earnings per subject are about 
NT$326, which is more than four times the part-time hourly wage rate for an undergraduate student in Taiwan.  
The exchange rate between U.S. dollars and NT (New Taiwan) dollars was about 1:35 when these experiments 
were conducted.  Data from experiments are available upon request. 
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Account made by the other four group members and total and average contributions to the 

Public Account made by all five group members in the current round were all revealed to 

subjects in all experiments. 

 

3. EXPERIMENTAL RESULTS AND ANALYSES 

We will examine first the strategy hypothesis, the reputation hypothesis, and the learning 

hypothesis from our experimental results.  These hypotheses have been broadly tested in the 

literature of Partners/Strangers.  Notice that strategic hypothesis and reputation hypothesis 

actually described the same concept in the preceding literature.  However, as discussed in 

Sections 1-2, reputation building is still possible if the history of individual contributions is 

revealed, even if subjects cannot play strategically. 2 

Recall that subjects played the single-shot public good game in the Stranger’s condition, 

and thereby they were unable to play strategically.  In contrast, subjects in the Partner’s 

condition play the public game repeatedly and thus strategic play is likely to occur.  

Therefore, cooperation should be higher in the Partner’s condition than in the Stranger’s 

condition except the end round.  Recall also that unless individual history was revealed, 

reputation building should be unlikely to appear.  Therefore, cooperation should be higher in 

treatments in which the history of individual contributions was available than in those in 

which no individual history was involved.  In addition, except in StrangerIH20 and 

StrangerIH10, we should also observe subjects in treatments under the Stranger’s condition 

defecting in almost all rounds because of the impossibility of strategic play and reputation 

building.  Finally, if subjects learned the spirit of the game, then cooperation should decay in 

the Stranger’s condition and should be close to zero in the end round in both Partner’s and 

Stranger’s conditions.  In addition, since no reason to cooperate in a single-shot game 

without the possibility of reputation building, cooperation in the Stranger’s condition, except 

in StrangerIH20 and StrangerIHI10, should be unaffected by the restart of the game.  We 

therefore have the following hypotheses. 

                                                 
2 If strategic play and reputation building are the same, then our experimental evidence should be against the 
reputation hypothesis below.  We will find that this is not true, thus supporting our conjecture that strategic 
effect and reputation effect should be considered separately.   
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Strategies hypothesis:  Cooperation 

(1) was higher in PartnerGH20 than in Stranger20 and StrangerGH20, 

(2) was higher in PartnerIH20 than in Stranger20, StrangerGH20, and StrangerIH20,  

(3) was higher in PartnerAH20 than in StrangerAH20,  

(4) and was higher in PartnerIH10 than in StrangerIH10. 

 

Reputation hypothesis:  Cooperation was higher in StrangerIH20 than in Stranger20, 

StrangerGH20, and StrangerAH20, and was higher in PartnerIH20 than in PartnerGH20 and 

PartnerAH20. 

 

Learning hypothesis:   

(1) Cooperation decayed in the Stranger’s condition and was close to zero in the end round in 

both Partner’s and Stranger’s conditions. 

(2) Cooperation was unaffected by the restart in StrangerGH, StrangerAH, and especially, 

Stranger20. 

 

Our experimental evidence can test two more hypotheses.  First, we provided subjects 

in PartnerAH20 and StrangerAH20 with the information regarding the average contributions 

made by all groups.  With this setting, the other three groups served as reference groups to 

any group under consideration.  If there were a reference group effect, then subjects in the 

groups whose group contributions were above (below) the average contribution made by all 

groups would reduce (increase) their contributions next round.  Therefore, we expect to 

observe a difference between PartnerAH20 and the basic treatment, PartnterGH20.  

However, there should be no reference group effect in StrangerAH20, since subjects in 

StrangerAH20 would be randomly rematched after each round and therefore they were 

unable to adjust the ir group contributions in response to past average contributions.  Thus, 

we should observe the same contribution in StrangerAH20 and Stranger20.   

 

Reference group hypotheses:  Cooperation was the same in StrangerAH20 and Stranger20, 

but different between PartnerAH20 and PartnerGH20. 
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As pointed out by Fudenberg and Levin (1998), reputation is more likely in long 

relationships than in short ones, and more likely at the beginning of a game than at its end.  

We therefore have the last hypothesis below.  

 

Duration hypothesis:   

(1) Cooperation was higher in PartnerIH20 than in PartnerIH10 and was higher in 

StrangerIH20 than in StrangerIH10. 

(2) Cooperation was higher in early rounds than in end rounds in the treatments with 

individual reputation building. 

 

We illustrate the experimental results in Table 2 and Figures 1-6.  Figures 1 and 2 

present the cooperation rate per round in treatments with a length of 23 rounds under the 

Partner’s condition and the Stranger’s condition, respectively.  We first observe that 

cooperation started above 40% in all three treatments in the Partner’s condition, especially in 

PartnerGH20, in which cooperation started as high as 59%, then jumped to 64% in the second 

round.  In contrast, cooperation started at below 40% in all four treatments in the Stranger’s 

condition.  We also observe that except in PartnerGH20, the decay in cooperation was quite 

smooth in all other experiments.  We now examine the strategy effect. 

Using the data of all 23 rounds, the Mann-Whitney rank-sum test shows that cooperation 

was significantly higher in PartnerGH20 than in Stranger20 (W = 719, p > 0.0001) and 

StrangerGH20 (W = 713, p = 0.0001).  Our experimental evidence also shows that 

cooperation was higher in PartnerIH20 than in Stranger20 (W = 751, p > 0.0001) and 

StrangerGH20 (W = 743, p > 0.0001).  Testing further shows that cooperation was also 

higher in PartnerAH20 than in StrangerAH20 (W = 631, p = 0.0240), and using the data of all 

20 rounds, we found that cooperation was higher in PartnerIH10 than in StrangerIH10 (W = 

606, p > 0.0001).  Nonetheless, cooperation in PartnerIH20 is not significantly higher than 

cooperation in StrangerIH20 (W = 563, p = 0.3144).  If examining further by using the data 

of the first 20 rounds, we still found the same result (W = 419.5, p = 0.4038).  In addition, 

cooperation in PartnerAH20 was found not significantly higher than cooperation in 

StrangerAH20, either (W = 455, p = 0.1143).  Therefore, we have to reject the strategies 
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hypothesis. 

 

Observation 1.  Because cooperation in PartnerIH20 was not significantly higher than 

cooperation in StrangerIH20, and cooperation in PartnerAH20 was not significantly higher 

than cooperation in StrangerAH20, we reject the strategies hypothesis that strategic play 

produces higher cooperation. 

 

Because there exists a possibility of reputation building in StrangerIH20 and a reference 

group effect in StrangerAH20, Observation 1 suggests that these two effects may overcome 

the strategies effect.  We will examine these two effects in the following. 

We start examining the reputation effect.  The Mann-Whitney rank-sum test shows that 

cooperation in StrangerIH20 was significantly higher than cooperation in Stranger20 (W = 

743, p > 0.0001) and cooperation in StrangerGH20 (W = 740.5, p > 0.0001), though was only 

marginally higher than cooperation in StrangerAH20 (W = 604, p = 0.0832).  Looking at the 

Partner’s condition, we found that cooperation in PartnerIH20 did not differ significantly 

from cooperation in PartnerGH20 (W = 509.5, p > 0.5028), nor did it differ significantly from 

cooperation in PartnerAH20 (W = 533.5, p = 0.8864).  If using the data of the first 20 rounds, 

the results between all comparisons remain, except between StrangerIH20 and StrangerAH20 

(W = 450, p = 0.1426).  Therefore, we conclude these results in Observation 2. 

 

Observation 2.  The reputation effect partially holds in the Stranger’s condition, and there 

exists no reputation effect in the Partner’s condition.   

 

We now look at the effect of restart on cooperation.  If subjects had learned the feature 

of the public good game, then without the chance to play strategically or to reveal their 

reputations, they should not be affected by the restart.  Observing from Figures 1-2, the 

jump in cooperation in the twenty-first round was more modest in the Stranger’s condition as 

compared to the jump in the Partner’s condition.  Our test statistics show that in 

StrangerGH20 cooperation in the twentieth round did not differ significantly from 

cooperation in the twenty-first round (W = 431, p =0.5570), nor did in Stranger20 (W = 349.5, 
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p = 0.0908) and StrangerAH20 (W = 365.5, p =0.2276).  Further investigation shows also 

that the restart effect was very salient in PartnerGH20 (W = 271.5, p = 0.0001) and 

PartnerIH20 (W = 323.5, p =0.0183), suggesting that strategic play and reputation building 

helps cooperation even after restarting the game.  We therefore have Observation 3 below.  

 

Observation 3.  The restart effect holds. 

 

We now test Fudenberg and Levin’s assertion that reputation is more likely in long-term 

relationships instead of in short ones and is more likely to occur in early stage than in the end.  

Figure 3 shows that except in the tenth round, which was the first end round in PartnerIH10, 

cooperation was higher in PartnerIH10 than in PartnerIH20 in all other rounds.  Our test 

statistics show that cooperation was significantly higher in PartnerIH10 than in PartnerIH20 

(W = 600.5, p < 0.0001).  The same result holds if we use the data from only the first twenty 

rounds of PartnerIH20 (W = 548.5, p = 0.0001), or compare the first ten rounds of 

PartnerIH20 with that of PartnerIH10 (W = 136, p = 0.0106) and then the last ten rounds of 

them (W = 150, p = 0.0004).  These findings contradict Fudenberg and Levin’s assertion, 

suggesting that reputation building may interfere with strategic play.  

The opposite pattern appears in the Stranger’s condition:  cooperation was higher in 

StrangerIH20 than in StrangerIH10 in all rounds.  We also find that cooperation stayed quite 

smooth, about 35% to 45%, in the first 14 rounds of StrangerIH20.  In contrast, cooperation 

decayed sharply in the first ten rounds of StrangerIH10, consistent with other experimental 

studies using ten rounds, for instance, Andreoni (1988) and Croson (1996).  However, 

cooperation in StrangerIH10 increased sharply in the eleventh round (W = 320, p = 0.0155) 

and stayed above 20% until the fourteenth round before it dropped again, suggesting that 

subjects tried to build reputation in the early stage of the game after the restart.   

The statistical analysis also confirms that subjects tried to build reputation if they could 

play longer.  The test statistic shows that cooperation was higher in StrangerIH20 than in 

StrangerIH10 (W = 711, p < 0.0001).  The same result holds if we use the data from only the 

first twenty rounds of StrangerIH20 (W = 588, p < 0.0001), or compare the first ten rounds of 

StrangerIH20 with that of StrangerIH10 (W = 152, p = 0.0002) and then the last ten rounds of 
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them (W = 151, p = 0.0003).  If looking at the individual treatment, we found that 

cooperation was higher in the first ten rounds than in the last ten rounds in StrangerIH20 (W 

= 144, p = 0.0018).  However, there was no difference in cooperation between the first ten 

rounds and last ten rounds of StrangerIH10 (W = 110, p = 0.3669).  All these findings 

confirm Fudenberg and Levin’s assertion.   

Fudenberg and Levin’s assertion becomes stronger if we look at the difference between 

PartnerIH20 and StrangerIH20 and the difference between PartnerIH10 and StrangerIH10 

specifically.  Figure 5 shows that the trends of cooperation in PartnerIH20 and StrangerIH20 

almost overlapped, while figure 6 shows that the cooperation rate per round in PartnerIH10 

was far above that in StrangerIH10 almost everywhere.  The test statistics indicate that 

cooperation in PartnerIH20 did not differ significantly from cooperation in StrangerIH20 (W 

= 563, p = 0.6288).  In contrast, cooperation was significantly higher in PartnerIH10 than in 

StrangerIH10 (W = 606, p > 0.0001).  This evidence suggests that subjects did try to build 

reputation, even if they could not respond strategically, but they were unable or unwilling to 

do so if the relationship between them lasted not long enough.  These evidences support 

Fudenberg and Levin’s declaration that reputation building is more likely to appear in long 

relationships.  We have Observation 4 below.  

 

Observation 4.  Fudenberg and Levin’s assertion holds in the Stranger’s condition, but not in 

the Partner’s condition, suggesting that reputation building may interfere with strategic play.  

 

We now test the last hypothesis of reference group effect.  The test statistics show that 

cooperation in StrangerAH20 was significantly higher than cooperation in Stranger20 (W = 

691, p = 0.0005), while there was no difference between PartnerAH20 and PartnerGH20 (W 

= 519.5, p = 0.6524), against the reference group hypothesis.  Same conclusions hold if we 

use the results of the first 20 rounds of the experiments.  We also find that cooperation was 

higher in PartnerAH20 than in StrangerAH20 (W = 631, p = 0.0480).  We then have 

Observation 5 below.  

Observation 5:  Cooperation was the same in PartnerAH20 and PartnerGH20, but different 

between StrangerAH20 and Stranger20, against the reference group hypothesis. 
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4. CONCLUSION 

This paper tested the strategies hypothesis and the reputation hypothesis in a N-person 

public goods dilemma game.  The strategies hypothesis holds if partners give more than 

strangers and the reputation effect exists if contributions with the possibility of reputation 

building is higher than contributions without this possibility.  We found that partners 

contributed more than strangers when no history was provided, while with the history of 

individual contributions, partners contributed more than strangers only when the game lasted 

for 10 rounds.  If the game lasted for 20 rounds, then strangers gave more than partners, 

against the strategies hypothesis.  The reputation effect does not exist, either.  With the 

history of individual contributions (so that reputation building was possible), strangers gave 

more than when they did not have this information.  However, this pattern did not apply to 

partners. 

Despite the failure of the strategies effect and the reputation effect, subjects did show 

that they had learned the feature of the game.  Contributions in all treatments decayed when 

the game approached the end, though still above the free-riding level.  And after the restart, 

contributions in treatments without the possibility of strategic play and reputation building 

increased only modest, not different from the contributions before the restart, suggesting that 

subjects had learned that restart was only an extension of the original game.  
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TABLE 2 

Cooperation Rate per Round in Different Treatments 

 Treatments 

Round PartnerGH
20 

PartnerIH 
20 

PartnerAH
20 

Stranger 
20 

StrangerGH
20 

StrangerIH
20 

StrangerAH
20 

PartnerIH 
10 

StrangerIH
10 

1 0.5975 0.4338 0.4050 0.3663 0.3508 0.3938 0.3890 0.4375 0.355 

2 0.6425 0.4275 0.4025 0.3750 0.3628 0.3613 0.3850 0.4738 0.3178 

3 0.5443 0.3963 0.3750 0.3513 0.3475 0.4050 0.3185 0.5388 0.2493 

4 0.5138 0.3830 0.3800 0.2900 0.3040 0.4313 0.3450 0.5035 0.1855 

5 0.5213 0.4060 0.3325 0.2575 0.3043 0.3525 0.3445 0.4568 0.1638 

6 0.4475 0.4038 0.3245 0.2800 0.2598 0.3375 0.3835 0.4500 0.1773 

7 0.4450 0.3763 0.3413 0.2075 0.2555 0.3475 0.3500 0.4503 0.1650 

8 0.4550 0.3700 0.3840 0.2563 0.2245 0.3700 0.3688 0.4023 0.1390 

9 0.4663 0.3568 0.3348 0.2488 0.2023 0.3843 0.3453 0.3918 0.1175 

10 0.4370 0.3515 0.2965 0.1595 0.1713 0.3825 0.3408 0.2875 0.0988 

11 0.3263 0.3813 0.2958 0.1925 0.2443 0.4088 0.3403 0.4063 0.2389 

12 0.3495 0.3458 0.3175 0.2288 0.2645 0.3405 0.3403 0.4415 0.2125 

13 0.2400 0.3380 0.2580 0.1788 0.2135 0.3438 0.3040 0.4370 0.2113 

14 0.2363 0.2903 0.3125 0.1478 0.1963 0.3225 0.3268 0.4313 0.2453 

15 0.2813 0.2990 0.3675 0.2265 0.2135 0.2100 0.3683 0.4338 0.1863 

16 0.2965 0.2905 0.4058 0.1453 0.2115 0.2888 0.2775 0.4365 0.1628 

17 0.2550 0.2643 0.4033 0.1115 0.1958 0.2500 0.2160 0.4168 0.1600 

18 0.2438 0.2625 0.3873 0.1165 0.1933 0.2750 0.1790 0.3670 0.1375 

19 0.2175 0.2600 0.3475 0.1215 0.1653 0.3213 0.1918 0.3620 0.1338 

20 0.0938 0.1900 0.2970 0.1128 0.1198 0.2813 0.2000 0.3025 0.0850 

21 0.3925 0.3688 0.3963 0.2065 0.1858 0.3300 0.2568   

22 0.3688 0.3518 0.3538 0.1555 0.1633 0.3200 0.2273   

23 0.2438 0.3225 0.3133 0.1503 0.1670 0.3200 0.1620   
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Figure 1.  Cooperation in the Partner's Condition with 23 Rounds
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Figure 2.  Cooperation in the Stranger's Condition with 23 rounds
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Figure 3.  Cooperation in PartnerIH20 and PartnerIH10
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Figure 4.  Cooperation in StrangerIH20 and StrangerIH10
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Figure 5.  Cooperation in PartnerIH20 and StrangerIH20
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Figure 6.  Cooperation in PartnerIH10 and StrangerIH10
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