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1 Introduction 

In (almost) all economic transactions a risk of fraud arises. Both trading parties have an 

opportunity to make a gain at the expense of the other;–the seller can cheat on quality, the 

buyer can cheat on payment. When they expect to suffer a loss from fraud, prospective market 

participants may avoid a transaction which would, in the absence of the risk of fraud, be 

mutually beneficial. To prevent market failure, parties need contractual assurance promoting 

trust in the transaction and enforcing honest play. Hence, in markets where no law allocates 

contractual assurance, private intermediation has established itself as an alternative mode of 

governance. Relevant evidence from historical and contemporary markets has been reported 

in several case studies (e.g. Milgrom et al., 1990; Greif, 1993). Empirical intermediary 

institutions have evolved either in decentralized or in monopolistic structures. On the one 

hand, feedback forums on computer platforms in Internet markets (Resnick et al., 2000) and 

‘gossip networks’ in emerging markets (McMillan and Woodruff, 2000) induce a 

decentralization of intermediation. On the other hand, monopolistic structures of 

intermediation dominate, for instance, in the shadow economy (Gambetta, 1993). The service 

these intermediary institutions offer to transaction parties consists either in the dissemination 

of information on past cheating or in enforcement actions.
1
 The theoretical literature suggests 

that information unveiling cheaters and the punishment of cheaters are crucial ingredients to 

inducing honest play in a population (Dixit, 2003).  

 

This paper reports on a laboratory study that investigates the efficiency enhancing effect of 

two highly stylized intermediary institutions, referred to as INFO and ENFO. The INFO 

institution records and disseminates information about past cheating. The INFO institution has 

thus a potential impact on an individual’s prospective future payoffs (e.g. see Lucking-Reiley 

et al., 2006). In contrast, the ENFO institution may impose a fine on cheaters, immediately 

reducing payoffs. Neither INFO nor ENFO have legal mandates to punish cheaters. Instead, 

both make private bilateral contracts with individuals who voluntarily become their 

customers. On the basis of these contracts, they inflict their respective punishments on 

cheating customers. In other words, by becoming a customer of the intermediary institution 

each individual unilaterally pre-commits to receiving a determined punishment for cheating. 

Such pre-commitment practices are empirically relevant:
2
 On the one hand, feedback 

                                                 
1
 Empirical enforcement measures against cheaters have involved monetary fines, exclusion from transactions by 

boycott (Greif, 1993; Clay, 1997), blacklisting (Weidenbaum and Hughes, 1996), ostracism (Hirshleifer and 

Rasmusen, 1989) or jail sentence. 
2
 In the economics literature, pre-commitment involves an intended reduction of the action space (as in the 

classic example where Odysseus has himself lashed to the mast as a commitment not to rush into disaster at the 
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reputation systems in person-to-person online auction markets (Resnick et al., 2005)
3
 and 

credit-rating agencies on stock markets perform a similar contract assurance task as INFO. On 

the other hand, ENFO involves an economic assurance comparable to furniture or creditor 

securities, mortgage or bail, all of which are confiscated in case of contract breach. In fact, 

these assurances are usually compulsory to the contract and requested on a take-it-or-leave-it 

basis. However, the contract taking party still has to accept them on a voluntary basis. A more 

dramatic example of collaborators actually providing a comparable contract assurance 

voluntarily appeared in China before the communist regime: There, independent riverboat 

pullers actually agreed to hire a monitor to whip them in case of weak effort, as reported in 

Cheung (1983, p. 8).  

 

To evaluate the efficiency gains from intermediation, this study models economic transactions 

as prisoner’s dilemmas featuring an outside option played by anonymously and randomly 

matched pairs (see Dixit, 2003). Therefore, the present study also contributes to the literature 

on the resolution of the prisoner’s dilemma (Kreps et al., 1982;
4
 Kandori, 1992; Ellison, 1994; 

Nowak and Siegmund, 1998 a,b; Dixit, 2003). The distinct feature of the INFO and ENFO 

institutions is that the subjects self-impose punishment conditional on cheating. By this pre-

commitment, players conditionally burn money (van Damme, 1989) and signal their honest 

intentions to the trading party by submitting to the intermediary institution. Thus the needed 

contract assurance might be achieved if the pre-commitment towards the intermediary 

institution is socially enforced and individuals who don’t submit to it are excluded. The pre-

commitment option contrasts with the laboratory institutions of reputation and enforcement 

available in the literature, which establish participation by default.
5
 (Only Andreoni’s (2005) 

                                                                                                                                                         
Sirens’ shore) or an intended reduction of the payoff for some state of the world, for instance by burning money 

(van Damme, 1989), to signal the intention to play a certain strategy; INFO and ENFO involve burning money 

conditional on cheating. 
3
 The Internet auction house eBay, among others, runs a feedback forum which allows sellers and buyers to state 

their satisfaction or dissatisfaction about the trading partner. On their webpage they make the following 

statement (http://pages.ebay.com/services/forum/feedback.html): ‘The Feedback Forum is the place to learn 

about your trading partners, view their reputations, and express your opinions by leaving feedback on your 

transactions. Such member-to-member comments help the millions of buyers and sellers in the community build 

trust and share their trading experiences with others.’ This kind of intermediation is the essential feature on 

which they run their business. Feedback reputation in online markets appears to be a particularly valuable 

institution for at least two reasons. First, trading parties are not always easily identifiable and most goods are 

cheaper than the transaction costs involved in appealing to the law. Second, several field studies on eBay have 

reported that prices and demand for merchandise is greater for sellers with good reputations than for those with a 

bad reputation or without reputation (for a survey see Resnick et al., 2006). Hence, for a seller with honest 

intentions it is not worthwhile to switch to a new identity by opening a new account.  
4
 Kreps et al. (1982) suggested that the prospect of meeting a tit-for-tat automaton has a positive effect on 

cooperation, Andreoni and Miller (1993) supported this suggestion with laboratory data.  
5
 Reputation effects have been studied in the prisoner’s dilemma (Hauk, 1999; Hauk and Nagel, 2001; Riedl and 

Ule, 2003; Cassar, in press), in the image scoring game (Wedeking and Milinsky, 2000; Bolton et al., 2005; 
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nonbinding optional satisfaction guarantee treatment may have similar degrees of freedom). 

The induced unilateral pre-commitment towards a third party allows relatively inexpensive 

implementation with low informational requirements, since these intermediary institutions are 

contracted by the customer on a bilateral basis. Only the customer’s identity and action are 

monitored while the identity of the non-customer is irrelevant; she needs only to testify if a 

customer cheated.
6
 

 

The paper is organized as follows. Section 2 discusses whether pre-commitment to an 

intermediary party is a credible signal for honest intentions. The discussion includes both 

theoretical considerations and available results of the experimental literature. Based on this 

discussion the hypotheses are advanced which are tested for significance in section 3. The 

data analysis suggests that either institution, INFO or ENFO, may help to improve interaction 

and cooperation compared to the intermediation-free benchmark treatment BASELINE. 

However the reported outcomes are not perfectly satisfying. On the one hand, honest play 

evolves quite slowly under the ENFO institution. On the other hand, the frequency of honest 

play and the number of interactions are surprisingly small under the INFO institution. The 

concluding section 4 proposes possible explanations and discusses the implementation of 

intermediary institutions and directions for further research. 

 

 

2 Experimental design and theoretical benchmarks 

The paper reports on five treatments conducted at the universities of York and Hannover. The 

experiment was computerized using the software package z-Tree (Fischbacher, 2007). A total 

of 160 subjects (5 (treatments)  4 (cohorts)  8 (subjects)) participated in the experiment, 32 

per treatment. Subjects interacted anonymously for 50 rounds within a cohort of eight 

participants. Every subject participated only in one cohort under the conditions of one 

treatment. Within their cohort, subjects were randomly re-matched with another in every 

round. Each subject was initially endowed with a balance of 500 tokens to which the payoff 

                                                                                                                                                         
Schram and Seinen, 2006), in the trust-game (Andreoni, 2005), in a laboratory market setting (Falk et al., 2006), 

in a transaction game (Bolton et al., 2004), and in field experiments on the Internet (see survey of Resnick et al., 

2006). Only a few studies have dedicated to the impact of enforcement institutions on cooperation (Bohnet et al., 

2000; Gneezy, 2003; Andreoni, 2005). 
6
 In the context of P2P trade on the Internet, non-customers would be newcomers without reputation. Implicitly it 

is assumed that cheating is reported truthfully, i.e., spiteful behavior is excluded by assumption. 
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was added after every round. At the end of the experiment, subjects received their final 

balance paid out in cash.
7
 

 

The following subsections present the details of the experimental treatments to which we refer 

hereafter as the BASELINE, ENFO(10), ENFO(20), INFO and INFO(.5) treatments. The 

design of the BASELINE treatment is described in section 2.1, the ENFO(10) and ENFO(20) 

treatments in section 2.2, and the INFO and INFO(.5) treatments in section 2.3. For each 

treatment, the testable hypotheses are spelled out. These are either based on standard 

rationality assumptions or on assumptions on behavioral types and relevant experimental 

evidence.  

 

2.1. BASELINE 

The present work relates to the fact that many business transactions constitute a two player 

prisoner’s dilemma; each party i might either ‘cheat’ Ci (frequently referred to as defect) or 

‘play honest’ Hi (i.e., cooperate), i = 1, 2. Figure 1a presents the prisoner’s dilemma (second 

stage) game in normal form including the experimental payoffs in tokens. The design involves 

a symmetric setting; thus, the index i denotes any of the two players. In the dominant strategy 

equilibrium of the stage game, both players play Ci and lose one token. Conversely, in the 

efficient solution both play Hi and win 10 tokens each. Finally, if one plays honest while the 

other cheats, the cheating [honest] player wins 20 [loses 10] tokens.   

 

Following the modeling of Dixit (2003), a transaction in the experiment is represented as a 

two stage prisoner’s dilemma game in which pairs are randomly drawn from an anonymous 

population. In the first stage, each party has the option to refuse to interact with the other 

party. This option accounts for the fact that people cannot usually be forced to agree to a 

contract and have the right to refuse any particular transaction party. Figure 1b represents the 

resulting two stage game, where players simultaneously choose ‘Refusei’ or ‘Accepti’ in the 

first stage. The dashed lines in Figure 1b indicate the information sets of player 2. If at least 

one player chooses Refusei, the game terminates and both players receive a zero payoff. Only 

if both players choose Accepti, the prisoner’s dilemma game is played out.  

                                                 
7
 Each token was exchanged for one British Pence Sterling in York and for two Eurocent in Hannover. The 

average payoff was £7 and €11 respectively (about double the hourly wage of a student), the experiment lasted 

one hour. The incentive payoff at stake might appear low. However, even in the real world sales need not 

necessarily involve great value. For instance, items at eBay are frequently knocked down for a negligible amount 

of money. Since the costs of appealing to law often exceed the transaction value on eBay, eBay tries to assure 

contracts through its feedback forum. 
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Figure 1a. Prisoner’s dilemma stage game 

Figure 1b. BASELINE: two stage prisoner’s dilemma game 

 

2.1.1 Predicting behavior for the BASELINE 

The game theoretic benchmark prediction for this game is derived by backward induction. 

Assuming the players are purely self-interested, they use the dominant action Ci at the 

prisoner’s dilemma stage. In all Nash equilibria of the two stage game, at least one player 

chooses Refusei at the first stage. No transaction takes place in equilibrium. The intuition for 

this market failure is that being cheated involves a loss. Thus, people who doubt the honest 

intentions of the transaction party will refuse to play even if they intended to cheat 

themselves. Though non-participation may not always be preferable to double cheating in real 

world situations, the assumption of mutual losses seems reasonable for many economic 

transactions. Based on these considerations, the baseline hypothesis can be spelled out. 

 

Hypothesis 0 (H0.BASELINE)-subgame perfect strategy  

The refusal option is exercised and no interaction takes place in the BASELINE treatment. 

  

In fact, in alternative theories (e.g., contagious punishment with homogeneous agents; 

Kandori, 1992; Ellison, 1994) cooperation can arise in the prisoner’s dilemma with 

anonymous matching.
8
 In addition to these theoretical results, experimental evidence suggests 

that several possible sources for cooperation exist in the design of the present study. First, the 

option to refuse may be used more frequently by non-cooperative subjects because they 

expect to be cheated by the others, too (Orbell and Dawes, 1993; Hauk, 1999; Hauk and 

Nagel, 2001). Second, the great surplus of mutual honest play relative to mutual play of cheat 

(Rapoport and Chammah, 1965) and the negative payoffs for mutual play of cheat have been 

reported to foster cooperation (Hauk, 1999). Finally, although the experiment involves a 

‘stranger’ setting, a ‘partner’ framing is used in the instructions (see the appendix). Burnham 

et al. (2000) suggest that such a framing may raise cooperation levels. This evidence suggests 

thus the following competing hypothesis: (note that it contradicts the logic of the Nash 

equilibrium). 

                                                 
8
 Duffy and Ochs (2003) present an experimental test of the Kandori-Ellison hypothesis, i.e. that cooperation 

evolves due to the threat of contagious punishment. However, on the basis of their results, this hypothesis must 

be rejected; Duffy and Ochs observed hardly any cooperation. 
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Hypothesis 1 (H1.BASELINE)  

If subjects forego the option to refuse, they play honest in the BASELINE treatment. 

 

 2.2. ENFO - the enforcement institution  

This subsection introduces the enforcement intermediary institution ENFO, and the following 

subsection 2.3 presents the information intermediary institution INFO. 

 

Figure 2 represents the extensive form of the three stage game that includes the ENFO 

institution. The game extends the two stage game described in Figure 1b by inclusion of a 

‘pre-stage’ decision to subjects’ refusal option, which affects the payoffs. At that first stage of 

the thus constructed three stage game, each individual voluntarily decides whether to become 

a customer of the intermediary institution ENFO or not. Note that in each round of the 

repeated setting of the experiment, this three-stage game is unchanged; the decision to ‘buy‘ 

ENFO is independent across rounds. A customer of the ENFO institution must pay a fine f if 

she plays action Ci at the third stage. In fact, the decision to become ENFO’s customer is a 

unilateral pre-commitment action. It does not affect the action space and the possible payoffs 

of the other player. If one decides to choose No ENFOi, the (potential) own payoffs are 

identical to the BASELINE as presented in Figure 1b. In this regard, Figure 1b corresponds to 

the two-stage subgame represented by the right subtree of Figure 2, in which both players 

decide to choose No ENFOi.  

 

The experimental design features the two treatments ENFO(10) and ENFO(20), which impose 

a fine of f = 10 and f = 20 on cheating customers, respectively. For a customer of the 

ENFO(10) [ENFO(20)] institution, playing honest is the weakly [strictly] dominant action at 

the third stage of the game. Hence, by becoming ENFO’s customer, a player pre-commits to a 

subgame in which her dominant action is Hi. The choice of ENFOi reverses the player’s 

dominant strategy at the prisoner’s dilemma stage from playing Ci to playing Hi.
9
  Since 

cheaters would not buy ENFO, customers credibly signal honest intentions. 

 

 

 

                                                 
9
 Howard Margolis (2007) calls the game involving ENFO the “convertible prisoner’s dilemma game.” 
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2.2.1 Symmetric subgame perfect equilibrium 

The bold lines in Figure 2 indicate the symmetric subgame perfect equilibrium strategy 

(ENFOi , (Accepti|ENFOj , Refusei|No ENFOj ), (Hi|ENFOi , Ci|No ENFOi ) ) i, j = 1, 2, i  j, 

of the one-shot game.
10

 This strategy reads as follows; player i plays Hi at the third stage if 

she is ENFO’s customer and Ci if she is a non-customer, she chooses Accepti at the second 

stage if the other has chosen ENFOj, j  i, and Refusei if the other has chosen No ENFOj, and 

she chooses ENFOi at the first stage. In the symmetric subgame perfect equilibrium, the third 

stage is reached only if both players choose ENFOi. The following testable hypothesis 

summarizes the results of this strategy. 

 

Hypothesis 0 (H0.ENFO)–symmetric subgame perfect equilibrium strategy 

Individuals buy ENFO, choose Accepti and play Hi when they are matched with another 

customer of ENFO. Non-customers are excluded from interaction in the ENFO institution. 

 

Figure 2. ENFO: three stage game (f = 10 [20] in ENFO(10) [ENFO(20)]) 

 

No reasonable competitive hypothesis to H0.ENFO can be spelled out on the basis of the 

available experimental evidence.
11

 All in all, I know only three other laboratory studies on 

enforcement institutions in a two player setting (Bohnet et al., 2001; Gneezy, 2003; Andreoni, 

2005). As far as the results of these studies are relevant for the ENFO treatment, they do not 

contradict the logic of the symmetric subgame perfect equilibrium prediction. 

 

2.3. INFO - the information institution 

INFO stands for information intermediation. Analogously to the ENFO institution, players 

voluntarily, unilaterally,
12

 and simultaneously decide to ‘buy’ INFO at the first stage of the 

three-stage game. The three stage game featuring the INFOi choice is represented in Figure 3. 

Note that, also analogously to the ENFO institution, the choice to buy INFO is independent 

across the rounds of the repeated game; one is a customer of INFO only in the round of 

                                                 
10

 There are other subgame perfect equilibria in which only one party refuses and both players are non-customers 

on the off-equilibrium path. 
11

 Following the hypothesis H1.BASELINE on the off-equilibrium path in the ENFO treatment, the possible 

alternative hypothesis would suggest that also non-customers play cooperatively in the ENFO institution. 

However, since pre-commitment to playing the honest action or to paying a fine is possible, it is unreasonable 

that subjects who intend to play honest do not use the costless pre-commitment possibility. 
12

 A player’s choice does not involve any commitment for the transaction party. 
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purchase. In contrast to the ENFO institution, the purchase of INFO has the following 

implications. First, after the third stage of the game, the action of INFO’s customer is 

recorded. Second, INFO truthfully reports her customer’s record of past actions to the trading 

party prior to the second stage. Thus, the purchase of INFO can affect the player’s present and 

future payoffs. Her present ‘reputation’ record may affect the other party’s action, a good 

[bad] reputation may increase [decrease] the other’s willingness to accept the prisoner’s 

dilemma. Correspondingly, the action of the present round may affect the behavior of 

potential future transaction parties if they learn the record (i.e., if INFO is purchased again). 

Finally, the purchase of INFO involves a service cost, c, regardless of the outcome of the 

game. Indeed, a player who chooses No INFOi faces the same possible consequences in the 

remaining two-stage game as a player in the BASELINE treatment (Figure 1b), except that 

the other player is informed about this choice. The No INFOi choice may thus affect also the 

other’s willingness to accept the prisoner’s dilemma, as it may be interpreted as the signal of a 

selfish and uncooperative type of player.  

 

The information the intermediary has on each individual involves a record of bad reputation 

acquired in the past. This record includes five binary entries, which correspond to the five 

most recent games played by the individual when she was a customer of the INFO institution. 

At the outset of the experiment all entries in the record equal zero. The record of INFO’s 

customer is updated as follows: the fifth latest (i.e., the oldest) entry elapses, the other four 

entries shift each one position further and the first entry is set to one if the customer plays Ci, 

and zero otherwise.
13

 Thus, the sum of the bad reputation records represents a subject’s bad 

reputation balance and increases or decreases by one for a customer of INFO or stays the 

same in one game, INFOi = {+1, 0, -1}.
14

 For non-customers the record of entries does not 

change, INFOi = 0.
15

 The reputation of a customer of the INFO institution is represented by 

her bad reputation balance. If a player becomes a customer of INFO at the first stage, this bad 

reputation balance is posted to the trading party prior to the second stage.  

 

                                                 
13

 The customer receives a zero entry for playing Hi at the third stage or if the third stage is not reached. 
14

 The five-record design was chosen to prevent the risk of cooperation failure due to error which a full memory 

design may involve; if the bad reputation balance would involve all actions, a customer of the INFO institution 

who erroneously chose Ci would have a bad reputation throughout the experiment. After cheating once (due to 

mistake), a customer of the INFO institution has to play either Accepti and Hi or Refusei for the following five 

times to reset her bad reputation balance to zero.  
15

 Before a subject decided to choose INFOi, her bad reputation balance was displayed on her screen and she was 

reminded that choosing INFOi implied both, the revelation of her bad reputation balance to the randomly 

matched partner and the recording of her action. 
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The experimental design involves the two treatments INFO(0) and INFO(.5). The INFO(.5) 

treatment induces a cost c = ½, and the INFO(0) treatment is costless, c = 0.
16

 

 

2.3.1 The honest strategy 

In contrast to the ENFO institution, the INFO institution can shift the outcome towards 

mutual cooperation only if the game is played more than once. In the prisoner’s dilemma 

stage of the one-shot game or in the last stage of the repeated game, players have a dominant 

strategy to play Ci because the record of the INFO institution is irrelevant thereafter. Under 

the standard backward induction argument, cooperation cannot evolve in the finite game 

horizon. Therefore the standard testable hypothesis equals the one for the BASELINE 

treatment: opportunistic players refuse to play.  

 

Hypothesis 0 (H0.INFO)–subgame perfect equilibrium strategy  

The refusal option is exercised and no interaction takes place in the INFO treatment. 

 

Figure 3. INFO: three stage game  

 

Why would one want to become a customer of the INFO institution? The simple answer is as 

follows. A customer can build up a reputation on account of her past behavior. If transaction 

parties view a good reputation of INFO’s customer as a credible proxy for honest play, 

players are able to pre-commit via the intermediary institution by putting their good reputation 

on the line. If trading parties only accept customers with good reputations, these are better off. 

To establish what shall be called the honest strategy (INFOi , (Accepti|(INFOj = 0), 

Refusei|(No INFOj or INFOj > 0)), (Hi|INFOi , Ci|No INFOi ) ) i, j = 1, 2, i  j,
17

 as part of an 

equilibrium for the INFO institution, we must abandon the assumption that the entire 

population consists of opportunists.
18

 Instead assume that an honest type who genetically 

applies the honest strategy subsists in the economy in measure   (0 ; ½). The majority (i.e., 

1-) of the population is represented by the opportunistic type who does whatever pays better. 

                                                 
16

 Compared to the empirical fees of intermediation, the involved cost is relatively high. Gambetta (1993) reports 

that the Sicilian Mafia charges 1% of turnover value on information intermediation services. The Internet auction 

house eBay offers information intermediation at a zero cost, but charges 1% for an enforcement service. 
17

 Abusing notation, INFOi = k denotes i’s bad reputation balance involving k bad reputation records. The honest 

strategy reads: “buy INFO; accept the prisoner’s dilemma game given the other is a customer with a zero bad 

reputation balance, otherwise refuse; as a customer, play Hi at the third stage, as a non-customer play Ci.”  
18

 This approach is in line with available experimental findings; Fehr et al. (2005) estimate a 40:60 mix of honest 

and opportunistic subjects. Behavioral types of this kind are frequently used for modelling; for instance, Dixit’s 

(2003) analysis involves three types: the honest, the dishonest and the opportunist.  
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The opportunistic type weighs the possible gains to deviating from the honest strategy against 

the possible future losses by taking into account that once she has obtained a bad reputation 

record, her subsequent payoffs will equal zero. Due to the existence of the honest type the 

standard backward induction argument loses its grip. It is easily shown that the backward 

induction argument does not lead to a symmetric pure strategy equilibrium in which the 

opportunists refuse to play in each round. To see this, assume an opportunist has no bad 

reputation until the final round, T < . Then she will play the following endgame strategy 

(INFOi , (Accepti|(INFOj = 0), Refusei|(INFOj  0)), Ci ) i, j = 1, 2, i  j.
19

 Assuming 

symmetry means that all opportunists apply the same endgame strategy, thus yielding a payoff 

of 20 with probability α, i.e., if matched with an honest type, and a payoff of -1 with 

probability, 1- α, if the trading party is an opportunist, too. In fact, if all opportunists play the 

endgame strategy in the final round, the player is better off playing the endgame strategy one 

round earlier, in T-1. Equation (1) contrasts the returns to the two strategies in the final two 

rounds. 

 

10 - c + 20 - (1-) - c < 20 - c + 0.    (1) 

 

The left-hand side of (1) gives the expected return to the symmetric use of the endgame 

strategy in round T; 10 - c is the expected payoff from the honest strategy in round T-1 

including the cost c for INFO’s customer; 20 - (1-) - c is the expected payoff from the 

endgame strategy in the final round.
20

 The right-hand side of (1) represents the gains from 

unilaterally deviating from the symmetric use of the endgame strategy by applying the 

endgame strategy already in round T-1. In round T-1, the payoff from deviating is 20 - c since 

all others play the honest strategy, and the payoff is zero in T. The strict inequality in (1) 

follows by assumption of  < ½. Equation (2) shows that the equilibrium does not involve 

simultaneous play of the endgame strategy in round T-1 either, because the unilateral 

deviation of refusing play in T-1 and playing the endgame strategy in T yields a greater 

payoff.
21

  

                                                 
19

 The endgame strategy reads: “become a customer of the INFO institution; accept given the other is a customer 

with a zero bad reputation balance, otherwise refuse; play Ci at the prisoner’s dilemma stage.” 
20

 It is implicitly assumed that  > (1 + c)/19; otherwise, the option to refuse would yield a greater expected 

return than the symmetric endgame strategy.  
21

 Since  < ½, deviating one round earlier rather than one round later would be even more beneficial in this 

case. If we go one [two] step further back in the repeated game  > ⅓ + c/15 [ > ¼ + 3c / 40] is sufficient for 

deviating later; an  = 0.4 as suggested in Fehr et al. (2005) would satisfy this condition. Due to the limitation to 

five reputation records,  < 25% would favor an earlier deviation from the symmetric strategy to a later one. 



 12 

 

20 - (1-) - c  + 0  < 0 + 20 - c    (2) 

 

The left-hand side of (2) represents the expected return to the endgame strategy in T-1 and a 

zero payoff in T, if all opportunists symmetrically play this strategy. The right hand side of 

equation (2) represents the expected payoff from deviating from this symmetric strategy by 

choosing Refusei in round T-1 and applying the endgame strategy only in round T. Since 

backward induction does not lead us back through all rounds of the game, the opportunistic 

type will find it beneficial to mimic the behavior of the honest type for some rounds. Through 

the existence of the honest type, the honest strategy can be established as part of the 

equilibrium for the game with random matching on the basis of reputation information. 

Without information intermediation, i.e., in a situation corresponding to the BASELINE 

treatment, the establishment of the cooperative outcome requires much stronger assumptions, 

e.g. common knowledge of contagious punishment (Kandori, 1992). The proposal that the 

honest strategy may emerge through reputation will be referred to as ‘reputation theory’ in 

what follows. The following testable hypothesis embodies the prediction of this theory.  

 

Hypothesis 1 (H1.INFO)–honest strategy  

Individuals buy INFO, choose Accepti and play Hi when matched with a customer who has a 

zero bad reputation record. Non-customers and past cheaters are excluded from interaction in 

the INFO institution.  

 

The honest strategy may also emerge through the INFO institution under the assumption of 

indirect reciprocity. Indirect reciprocity theory (Nowak and Sigmund, 1998 a, b) which is 

based on the maxim ‘give and you shall be given’ proposes a social tit-for-tat strategy: the 

society rewards honest players for their exemplary behavior in the past and sanctions cheaters 

by exclusion. Therefore, opportunists mimic the tit-for-tat type in the economy. Note that both 

theories, indirect reciprocity and reputation theory, suggest playing the honest strategy based 

on a different rationale. While the honest type in the reputation theory refuses to play with a 

non-customer to protect herself against social abuse, the social tit-for-tat type chooses Refusei 

to punish cheaters. The following two testable hypotheses are associated to these theories.  

 

                                                                                                                                                         
Hence,  = ¼ may be a lower bound on honest type behavior to establish the honest strategy as part of the 

equilibrium. 
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Hypothesis Rep (HRep)–reputation hypothesis  

The likelihood to choose Accepti and to play Hi decreases, and the likelihood to choose 

Refusei increases with the number of bad records the individual i has. 

 

Hypothesis IndR (HIndR)–indirect reciprocity hypothesis  

The likelihood to choose Accepti and to play Hi decreases, and the likelihood to choose 

Refusei increases with the number of bad records the other party j has.  

 

In section 3.4.2, we contrast these two theories on the basis of our experimental data. Both 

hypotheses receive support through the data analysis. However, we will show HRep to receive 

more support than the HIndR. Therefore, this section has focused on the reputation issue. 

 

Beyond the outlined theoretical approaches, the results of laboratory and field experiments 

also suggest that high cooperation levels are possible within the framework of the INFO 

institution. First, in the repeated multiple-players prisoner’s dilemma game with outside 

option, information feedback on each player’s past behavior can induce high cooperation 

levels (Hauk, 1999; Hauk and Nagel, 2001; Riedl and Ule, 2003).
22

 The experimental 

evidence suggests that subjects who play honest in the past are preferred future partners; they 

associate in small subgroups and refuse to play with others who previously cheated (Riedl and 

Ule, 2003). Second, in experiments with the image scoring game where one can either help 

(being the efficient collective action) or hurt, feedback on past actions significantly increased 

helping levels (Wedekind and Milinsky, 2000; Schram and Seinen, 2006; and Bolton et al., 

2005). Third, in an experiment with a closely related sequential transaction game in which a 

buyer submits a payment or opts out and the seller decides to ship or not, Bolton et al. (2004) 

report a positive effect of reputation feedback on cooperation compared to the benchmark of 

random matching without reputation. However, in their repeated partners setting, subjects 

cooperate even more. Fourth, Falk et al. (2006) study reputation in a competitive laboratory 

market where sellers can increase the quality of their supply by incurring a cost. Falk et al. 

report that the demand for sellers with a high reputation is greater than for sellers with a low 

reputation, and overall market quality and revenues are higher if information about past 

actions is publicly available. Finally, several field studies on Internet markets also suggest that 

                                                 
22

 In Hauk (1999) and Hauk and Nagel (2001), subjects simultaneously and independently played a repeated 

prisoner’s dilemma with five others featuring the option to refuse. Riedl and Ule (2003) consider a similar game 

inclusive reputation feedback, but restrict subjects to choosing one action, either honest or cheat, for all partners 

with whom they mutually accept to play. For a recent literature survey, see Kosfeld (2004). 
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the goodness of a seller’s reputation is positively correlated with demand for her goods and 

the auction prices she earns (see the survey of Resnick et al., 2006).  

 

2.4 The between treatment hypotheses 

The above stated testable hypotheses for the BASELINE, INFO and ENFO institutions, 

involve predictions for each separate institution, but not for the test between the treatments. In 

order to compare behavior across institutions, this section presents two joint hypotheses, 

which combine several of the presented hypotheses. The first joint hypothesis summarizes the 

predictions of the standard subgame perfect equilibrium across the treatments and the second 

one combines the alternative theories for the BASELINE and the INFO treatments with the 

hypothesis H0.ENFO.  

 

Hypothesis 0 (H0)–joint subgame perfect hypothesis  

a) The INFO institution yields the same payoffs, the same frequency of honest play and 

refusal as the BASELINE treatment.   

b) In the ENFO institution, the Accepti choice, the Hi choice, and higher payoffs are 

more likely than in the INFO institution or the BASELINE treatment.  

c) If two non-customers are matched with one another, the likelihood of refusal and 

honest play is the same across all treatments. 

 

Hypothesis 1 (H1)–joint alternative hypothesis  

The likelihood of the Accepti choice, of Hi and the expected payoff are weakly decreasing 

from the ENFO, the INFO institution to the BASELINE treatment.  

 

So far, the proposed hypotheses have neglected the possibility that behavior within an 

intermediary institution may be affected by a change in the parameters. The same predictions 

have been made for the ENFO(10) and the ENFO(20) treatments, and for the INFO and the 

INFO(.5) treatments. Nevertheless, it is conceivable that the level of a customer’s pre-

commitment inversely correlates with the costs of deviating from the committed strategy. A 

customer in the ENFO(20) treatment has a strict dominant strategy to play honest at the 

prisoner’s dilemma stage, while playing honest is only weakly dominant for the customer in 

the ENFO(10) treatment. Therefore, the following alternative hypothesis for the ENFO 

institutions can be stated. 
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Hypothesis CS.ENFO (HCS.ENFO)–comparative statics of the ENFO institution 

In the ENFO(10) treatment, a customer is at least as likely to cheat as in the ENFO(20) 

treatment.  

 

On the other hand, the customer in the INFO(.5) treatment must incur a positive service fee 

while the customer in the INFO(0) treatment does not face a comparable sunk cost. Under the 

assumption that the potential benefits of becoming a customer decrease with the number of 

bad records one may speculate that a favorable selection effect may arise. A cheater in the 

INFO(.5) treatment is thus less likely to become a customer than a cheater in the INFO(0) 

treatment. Hence, the possible implications are straight forward.  

  

Hypothesis CS.INFO (HCS.INFO)–comparative statics of the INFO institution 

Compared to the INFO(.5) treatment, in the INFO(0) treatment 

a) a subject is at least as likely to buy INFO (since it is costless), 

b) a subject with a bad reputation is at least as likely to buy INFO,
23

 and 

c) a customer with a zero bad reputation record is at least as likely to cheat (since 

recovering a good reputation is less costly). 

 

3. The experimental results 

The section is organized as follows. As a point of departure, the data is surveyed in Table 1 

and Figure 4. First, the behavior of the BASELINE treatment is analyzed on the basis of 

conservative, nonparametric tests. This analysis focuses on the hypotheses H0.BASELINE 

and H1.BASELINE. Second, the joint hypotheses H1 and H0 are tested, which address the 

main research question of the paper, i.e. whether the INFO and ENFO institutions help to 

assure contracts. As the data show, the INFO and ENFO institutions induce indeed 

significantly higher levels of efficiency than the BASELINE treatment. However, as the tests 

of the hypotheses H0.ENFO, H0.INFO and H1.INFO reveal, the theoretical predictions are 

not supported perfectly. To draw conclusions on the possible reasons for these deviations 

from the theoretical predictions, the conditional decisions of subjects are examined. On the 

basis of these conditional decisions we test the comparative statics hypotheses (HCS.ENFO 

and HCS.INFO) and the hypotheses on reputation theory and indirect reciprocity theory 

(HRep and HIndR).  

                                                 
23

 This hypothesis is based on the indirect reciprocity assumption. If the others do not cooperate with a cheater, 

the cheater has less incentive to reveal her record if the revelation is costly.  
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3.1 Summary statistics 

Table 1 surveys the average round payoffs (in tokens) and the relative frequencies for average 

behavior for all treatments (in percentage). The corresponding group observations which are 

used for the statistical tests are recorded in Table A1 of the appendix. The p-values, hereafter 

denoted by p, are reported in the text. The first column in Table 1 and Table A1, organizes the 

data by treatment. Column (2) records the relative frequency of customers for the 

intermediary institutions. For the BASELINE, a missing observation is recorded. Column (3) 

records the relative frequency of Accepti choices. The complementary number represents the 

relative frequency of Refusei choices. For instance, Accepti was chosen in 73.81% of the first 

stage decisions in the BASELINE treatment and thus 26.19% (= 100% - 73.81%) choices 

were refusals. For the intermediary institution treatments, column (4) records the conditional 

Accept choices given the matched party was a customer. Accepti was chosen in 81.57% of the 

cases when a subject was matched with a customer of the INFO institution. Column (5) 

records the relative frequency of interactions in the prisoner’s dilemma stage game. Column 

(6) [(7)] reports the relative frequency of Hi [conditional on the prisoner’s dilemma being 

played]. In the BASELINE, 6.19% [11.15% (= 6.19% / 55%)] of all matches involved play of 

Hi [conditional on the prisoner’s dilemma being played]. Finally, column (8) records the 

average round payoff per subject in tokens. In the BASELINE, 0.19 tokens was a subject’s 

average round payoff. The variable average payoff was thus 9.5 tokens for 50 rounds. The 

resulting game outcomes are illustrated in Figure 4.
24

 The Figures A1, A2 and A3 of the 

appendix present the averages for the treatment plotted over time in intervals of ten rounds.
25

  

 

3.2 The BASELINE treatment data analysis 

According to the hypothesis H0.BASELINE no interaction at the prisoner’s dilemma stage 

should be observed in the BASELINE treatment. In sharp contrast to this prediction, we 

observe the prisoner’s dilemma being played between 25% and 93.7% of the matches in any 

of the 50 rounds of the experiment. Hence, the hypothesis is not supported in any round of the 

                                                 
24

 The letters in ‘HH’, ‘HC’ (or ‘CH’), and ‘CC’ represent the actions of the row and the column player in the 

prisoner’s dilemma respectively, and these outcomes are indicated by the light-gray, white, and gray segments of 

the bar charts in figure 4. The indices have been dropped. ‘No PD’ which is indicated by the black segment 

represents the matches in which the prisoner’s dilemma was not played. The corresponding frequency is 

implicitly reported in column (5) of Table 1. The numbers recorded in the diagrams of Figure 4 indicate the 

relative frequencies of the outcomes (in %). In the BASELINE treatment, for instance, 45% of matches 

terminated before having reached the prisoner’s dilemma stage; 43% of the matches involved ‘CC’; 11% 

involved ‘HC’, respectively; and 1% involved ‘HH’. 
25

 Presenting the data by round rather than by intervals of ten rounds gives qualitatively similar results. The data 

are available from the author. 
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experiment.
26

 The alternative hypothesis H1.BASELINE suggests that subjects who forego 

the option to refuse play rather honest than cheat in the prisoner’s dilemma. However, this 

hypothesis must be rejected as the following result shows. 

 

Result 1 

Interaction in the prisoner’s dilemma leads more frequently to cheating than to 

cooperation in the BASELINE treatment.
27

 

 

Support for the result comes from the data recorded in column (7) of Table 1 and Table A1. 

On average the conditional relative frequency of playing Hi given the prisoner’s dilemma 

stage is reached is 11.15% in the BASELINE, the fraction is smaller than 15% in each 

independent group. Under the assumption of the hypothesis H1.BASELINE, i.e. that a subject 

who chooses Accepti plays honest with a probability of at least one half, the likelihood that 

the share is smaller than 50% in all independent groups is 0.0625. As indicated by the 

dynamics of the BASELINE treatment (see Figure A1), the frequency of honest play quickly 

decreases close to zero.
28

  

 

3.3 The effect of intermediation on contract assurance  

The results presented in the Table A1 show that the point predictions of the theory as 

presented in the hypotheses H0.BASELINE, H0.INFO and H0.ENFO are not supported for 

any independent group. Nevertheless, considering the realized average payoff recorded in 

column (8) which is a measure of efficiency and the frequency of honest play recorded in 

columns (6) and (7) as a measure for cooperation, we find some support for the joint 

hypothesis H1. Regarding the likelihood of refusals, H0b) is supported rather than H1. 

                                                 
26

 On average 55% of the matches involve play of the prisoner’s dilemma stage. Even in the last round of the 

experiment, the prisoner’s dilemma is played in 43.7% of the matches. However, as the Figure A1 indicates, the 

number of rejections increases in the BASELINE over the rounds. The increase of rejections is significant as the 

one-tailed Page test of ordered alternatives reveals (p = 0.023, N = 4; T = 50). Hence, the dynamics suggest a 

movement into the direction of the equilibrium. 
27

 Subjects who played the strategy (Accepti ; Ci) were debriefed for their rationale at the end of the experiment. 

The typical reply was that with some chance one would be matched with another who played Hj. In that case one 

could recoup an equivalent of the losses incurred in 20 matches with mutual cheating. In fact, this argument 

seems at odds with the suggestion of Orbell and Dawes (1993) that uncooperative subjects would use the option 

to refuse rather than cooperative subjects. However, one must take into account that since subjects played only 

five games in the design of Orbell and Dawes they faced not only higher payoffs but in particular also higher 

losses for mutual defection in the prisoner’s dilemma stage. Hence, based on the debriefings and the suggestion 

of Orbell and Dawes, I suppose that the number of refusals would have been significantly higher, if the payoff 

differential between the option to refuse and mutual cheating had been smaller and the absolute losses for mutual 

cheating had been greater. 
28

 The decrease in the frequency of Hi is not significant over the rounds of the BASELINE treatment as the one-

tailed Page test of ordered alternatives reveals (N = 4, T = 50). The relative frequency of Hi was at a maximum 

of 0.188 in the first round of the BASELINE treatment and in the second round already zero.  
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Result 2  

a) The payoff, the frequency of Hi and the frequency of the mutual honest outcome HH 

decrease across treatments from the ENFO institution, and the INFO institution to the 

BASELINE institution.  

b) Subjects choose more frequently Accepti when matched to a customer of the ENFO 

institution than when matched to a customer of the INFO institution and they choose 

marginally more frequently Accepti when matched to a customer of the INFO 

institution than in the BASELINE treatment.  

c) The frequency of Refusei in the BASELINE treatment is not different from the ones 

observed in the INFO and the ENFO institutions. 

d) If two non-customers play the prisoner’s dilemma stage game, the frequency of Hi is 

not significantly different between the INFO institution, the ENFO institution and the 

BASELINE treatment. However, Accepti choices are then less frequent for the sample 

of the INFO and the ENFO institutions than for the BASELINE treatment.  

e) The frequency of the third stage outcome ‘HC’ is the same across all treatments.  

 

In support of hypothesis H1, the results 2a) and 2b) suggest, that both the INFO and the 

ENFO intermediary institutions have a significant effect on contract assurance. Statistical 

support for these results comes from the one-tailed Mann-Whitney test.
29

 Moreover, the one-

tailed randomization test reveals for each of the institutional treatments that the averages 

recorded in the columns (6), (7) and (8) of Table 1 and Figure 4 are significantly greater than 

for the BASELINE treatment.
30

 As Figure 5 suggests, the result particularly evolves in the 

repeated setting as honest play in the ENFO institution is more than double as frequent as in 

the INFO institution for the later rounds of the experiment. A companion result implicitly 

                                                 
29

 The p-values of the one-tailed Mann Whitney test between the INFO institution and the BASELINE [ENFO 

institution] are 0.045 [0.001], 0.021 [0.001], and 0.031 [0.014] on the columns (6), (7), and (8) of Table A1, 

respectively. The p-value of the test for the frequency of the outcome ‘HH’ is 0.011 [0.003], respectively.  
30

 The one-tailed randomization test for two independent random samples rejects the null hypotheses of no 

treatment effect at the 10% significance level. The corresponding probability values are p = 0.014 for both 

ENFO treatments; for the INFO(0) [INFO(.5)] treatment, the probability values are p = 0.043 [p = 0.100] for 

columns (6) and (8), and p = 0.029 [p = 0.043] for column (7) and for the test of the frequency of mutual play of 

honest. The result 2b) is supported by the outcomes of the one-tailed Mann-Whitney test which compares the 

data reported in column (4) with the data reported in column (3) for the BASELINE treatment; the p-value of the 

test between the INFO institution and the BASELINE treatment [ENFO institution] is p = 0.045 [0.000]. 

However, the conditional frequency of Accepti when being matched with a customer in the (costless) INFO(0) 

treatment is not significantly different from frequency of Accepti in the BASELINE treatment. As it will be 

reported below, the conditional Accepti choice in the INFO(0) treatment depends crucially on the revealed bad 

reputation balance of the matched subject. Particularly, when being matched with a customer who reveals a zero 

bad reputation balance, hardly any subject chooses Refusei. 
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obtained through the test of the conditional frequencies of Hi reported in column (7) is on 

cheating in the prisoner’s dilemma stage game. Cheating is significantly more frequent in the 

BASELINE treatment than in each of the other treatments. This is the result of the two tailed 

Mann-Whitney test. Since cheating does not occur in equilibrium, no hypothesis can be 

derived from the theoretical considerations regarding the relative frequency of cheating.  

 

Nevertheless, result 2c) contradicts to hypothesis H1 as it shows that the existence of the 

intermediary alone does not foster the frequency of interaction in the prisoner’s dilemma 

stage. Compared to the BASELINE treatment, we observe a significantly lower refusal 

frequency only in the ENFO(20) treatment.
31

 However, since the number of refusals does not 

significantly change over with repetition in the ENFO(10) treatment, while it significantly 

increases in the BASELINE treatment,
32

 the BASELINE involves significantly more refusals 

in the later rounds of the experiment (see bottom diagrams of Figures A1 and A2). In the 

INFO institution, conversely, the number of refusals increases over time in the same way as in 

the BASELINE treatment. Therefore, no significant differences can be reported between the 

number of refusals in the BASELINE and in the INFO institution on any time interval (see 

bottom diagram of Figure A3).
33

  

 

Result 2d) is supported by the results of the two-tailed Mann-Whitney test.
34

 The result 

suggests two things. First, non-customers in the institutional treatments play rarely honest, i.e. 

they choose Hi not significantly more frequent than subjects in the BASELINE treatment. 

Second, a non-customer evidently expects that the other is going to cheat when matched with 

another non-customer. Thus, non-customers prefer to choose Refusei when matched with 

another. Result 2e) suggests that the frequency of the outcome ‘HC’ is not significantly 

different for any of the considered treatments. Since the outcome ‘HH’ is significantly less 

likely in the BASELINE treatment than in the other treatments, an honest player is cheated 

significantly more frequently in the BASELINE treatment than in the institutional 

                                                 
31

  The p-value for the one-tailed randomization test between the ENFO(20) institution and the BASELINE is p 

= 0.029. The same test between the BASELINE and the other treatments yields insignificance, i.e., p > 0.1. 
32

 The Page test of ordered alternatives shows that the frequency of refusal is significantly increasing in the 

BASELINE treatment (p = 0.000, N = 4, T = 50). 
33

 The frequency of Refusei choices (unconditionally and conditionally when matched with a customer) is 

significantly increasing for the INFO and the INFO(.5) treatments. This result is the outcome of the Page test of 

ordered alternatives (p = 0.000, N = 4, T = 50). Compared to the BASELINE treatment, the one-tailed Mann 

Whitney test cannot reject the null-hypothesis of the same likelihood of refusal for the INFO institution on the 

basis of the intervals of 10 rounds presented in the Figures. 
34

 The test on the hypothesis that refusals are equally likely in the BASELINE treatment than among non-

customers in the INFO [ENFO] institution is rejected at the 10% level of significance, p = 0.089 [0.062], (N1 = 

8, N2 = 4). The other test results involved in result 2d) are insignificant. 
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treatments.
35

 In summary, the results reported in this subsection show that each of the 

intermediary institutions has a welfare enhancing effect. Furthermore, some predictions of the 

theory are supported by the data on a qualitative basis. The quantitative predictions of the 

theory have received very little support so far. Nevertheless, as suggested by the data 

presented in the following subsections, some of the theoretical predictions on behavior and 

outcomes are better supported in the later rounds of the experiment. 

 

Table 1. Relative Frequencies of Behavior and Round Payoffs 

 

3.4 The behavior of the ENFO institution 

To report on the behavior in the ENFO institution this section draws on the conditional 

decisions of subjects given the matched party was a customer or not. Figure 6 illustrates the 

decisions of customers (bottom diagrams) and non-customers (top diagrams) in the ENFO 

institution when matched with a customer (left bar) or a non-customer (right bar). The 

recorded numbers represent the conditional relative frequencies (in %) for the ‘row player’ i 

given that the ‘column player’ j is a customer or a non-customer. The left diagrams record 

these frequencies for the ENFO(10) treatment and the right ones for the ENFO(20) treatment, 

respectively. On top of each bar the relative frequency of the corresponding matches are 

displayed; for instance, as the number for the right bar in the top left diagram of Figure 6 

shows, 10% of observations (i.e., about 160 observations) in the ENFO(10) treatment 

involved matches in which a non-customer i was matched with another non-customer j.
36

  

 

To examine the effect of the size of the fine on the behavior in the ENFO institution, the 

conditional frequencies as presented in Figure 6 have been tested between the ENFO(10) and 

the ENFO(20) treatment. The results of the tests are as follows.  

 

 

 

 

                                                 
35

 The relative frequency of honest players being cheated is 0.961 in the BASELINE treatment, 0.424 and 0.659 

in the INFO(.5) and INFO treatments, and 0.298 and 0.146 in the ENFO(10) and ENFO(20) treatments, 

respectively. The difference to the BASELINE is for all treatments significant at the 10% level of significance as 

the two-tailed randomization test shows, p = 0.029 for INFO, ENFO(10), ENFO(20), and p = 0.086 for the 

INFO(.5) treatment (N1 = N2 = 4). 
36

 Figure 6 shows that non-customers i played Hi in 8% and C in 70% of the occasions when matched with non-

customers (j). In 22% of these occasions the PD stage was not reached; in 18% (= 2  9%) one non-customer 

(either i or j) refused and in 4% (= 13% – 9%) both non-customers refused.  
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Result 3  

a) Customers in the ENFO(10) treatment cheat more frequently than in the 

ENFO(20) treatment under both conditions, when matched with a non-customer 

and when matched with a customer.  

b) Given a customer chooses Accepti, she plays honest more frequently in the 

ENFO(20) treatment than in the ENFO(10) treatment.  

 

Result 3a) supports hypothesis HCS.ENFO. The result is established by means of the one-

tailed randomization test on the conditional frequencies at the 5% level of significance. The p-

value is p = 0.043 for both conditions, i.e. when matched with customers and when matched 

with non-customers. Figure 6 shows that customers in the ENFO(20) treatment play cheat in 

3% [5%] of occasions when matched with a [non-]customer, while in the ENFO(10) they 

cheat in 20% [14%], respectively.
37

 Due to the difference with respect to the frequency of 

customers choosing Ci the collected fines are greater in the ENFO(10) treatment. In the 

ENFO(10) treatment, 17.9% of 1081 customers cheated (= 1930 tokens in fines), while in the 

ENFO(20) treatment 3.8% of 1014 customers cheated (= 780 tokens in fines); this difference 

is significant (p = 0.057) as the two tailed, two sample randomization test reveals. As a 

consequence, the average round payoff in the ENFO(20) treatment was 1.73 times higher than 

in the ENFO(10) treatment. Subjects in the ENFO(10) treatment earned on average 2.51 

tokens per round, while the average payoff for subjects in the ENFO(20) treatment was 4.33 

tokens per round (see Table 1). Though the difference is not significant at the 10% level,
38

 it 

is likely that this insignificance is only a matter of sample size. 

 

Result 3b) furthermore suggests that customers play more frequently Hi in the ENFO(20) 

treatment than in the ENFO(10) treatment. The result is supported by the two-tailed 

randomization test; the p-value is p = 0.057 (N1 = N2 = 4). Remarkable seems the fact that a 

customer in the ENFO(10) treatment chooses more frequently Ci than Hi when matched with 

a non-customer. In contrast to this, customers in the ENFO(20) treatment chose more 

                                                 
37

 In the ENFO(10) treatment only 13 subjects do never cheat as customers when they are matched with other 

customers. Conversely, five subjects in the ENFO(10) treatment who choose ENFOi in almost every round play 

cheat more frequently than honest when matched with another customer and refuse when matched with a non-

customer. The frequency of cheating by customers did not decrease over the rounds in both ENFO treatments. 
38

 The p-value of the two-tailed randomization test is p = 0.114. 



 22 

frequently Hi than Ci when they accepted to play the prisoner’s dilemma. Other differences 

between ENFO(10) and ENFO(20) seem rather negligible.
39

  

 

Figure 5 and the Figure A2 in the appendix suggest that the frequency of honest play 

increases in both ENFO treatments and that non-customers experienced difficulties in finding 

a party that accepted to play with them the prisoner’s dilemma in the later rounds of the 

experiment.
40

 The dynamics thus seem to support the hypothesis H0.ENFO. Nevertheless, in 

contrast to H0.ENFO we observe choices of No ENFOi in every round of the experiment and 

we also observe that several customers of the ENFO institution cheat other customers. 

Therefore, one is rather drawn to conclude that the experimental data support H0.ENFO only 

gradually.  

 

Figure 6. Conditional relative frequencies (in %) for customers and non-customers of ENFO 

 

3.5 The behavior of the INFO institution 

In accordance with the analysis carried out on the decisions in the ENFO institution, this 

section draws on the conditional frequencies of decisions when matched with a customer or a 

non-customer for the analysis of the decisions in the INFO institution. It turns out that for the 

INFO institution not only the fact matters whether one is matched with a customer, but also 

whether this customer reveals zero, one, or more bad records.
41

 Hence, we consider four 

reputation conditions for each subject (non-customer, customer with zero, one or more than 

one bad reputation records) and 16 (= 4  4) possible matchings of these reputation 

conditions. Figure 7 presents for both treatments, INFO(0) and INFO(.5), these 16 different 

matchings one could observe in a game. The conditional frequencies of choosing Hi, Ci, 

Refusei or (Accepti and) Refusej in these reputation conditions are represented for the 

INFO(0) (left diagrams) and the INFO(.5) (right diagrams) treatments, respectively. On top of 

the bars the relative frequencies of the combinations are recorded. Comparing these 

                                                 
39

 The other conditional frequencies as represented in Figure 6 are not significant at the 10% level between the 

two ENFO treatments. Note that also the difference in the number of customers is small and statistically 

insignificant; 68% and 63% of occasions involve customers in the ENFO(10) treatment and the ENFO(20) 

treatment, respectively. 
40

 The relative frequency of choosing Accepti when matched with a non-customer declined while the frequency 

of customers increased over time. Furthermore the frequency of Hi increased and the frequency of Ci decreased. 

As the Page test of ordered alternatives reveals, these trends are all highly significant for each of the ENFO 

treatments, p = 0.000 (N = 4). On the basis of this result, I conclude that the dynamics converge towards the 

symmetric subgame perfect equilibrium strategy. 
41

 For the data presentation and analysis the decisions of subjects who revealed more than one bad reputation 

record are pooled, since no behavioral differences are identifiable and observations are rather scarce. 
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frequencies of the INFO(0) treatment with the ones of the INFO(.5) treatment, the following 

treatment effect becomes evident. 

 

Result 4  

There are more customers in the INFO(0) treatment than in the INFO(.5) treatment.  

 

This result which confirms the hypothesis HCS.INFO is supported by the one-tailed 

randomization test (p = 0.071). In the INFO(0) treatment, INFOi was chosen 62% of times, 

while in the INFO(.5) treatment, INFOi was chosen 41% of times, i.e. one third less. In total, 

customers pay 332 tokens to the intermediary institution in the INFO(.5) treatment. This 

induces an average cost of 0.195 tokens per round and person or 13.04% of the (gross) round 

payoff. The differences in payoffs, however, are not significant between the INFO(0) and 

INFO(.5). 

 

Result 4 states the most important between-treatments effect for the INFO institution. This 

conclusion can be drawn from the detailed analysis on the conditional relative frequencies 

between the two treatments. This analysis is based on the randomization test and involves the 

64 conditional relative frequencies presented in Figure 7 per treatment (16 bars  4 

segments).
42

 (Almost) all outcomes of these 64 pairwise tests are insignificant.
43

  

 

However, some behavioral differences can be observed between the treatments in the early 

rounds of the experiment and regarding the changes over time.
44

 To begin with, the frequency 

of Hi decreases over the rounds of the INFO(0) treatment while it increases for the INFO(.5) 

treatment. These changes correlate with the payoffs, which significantly decrease for the 

INFO(0) treatment and increase for the INFO(.5) treatment. To end with, the frequency of 

                                                 
42

 For instance, the bottom segment of the left bar in the top diagram represents the frequency of H i choices of 

customers with zero bad reputations when matched with another. The conditional relative frequency for INFO(0) 

and INFO(.5) are 78% and 93%, and the two-tailed randomization test cannot reject the null hypothesis of no 

difference at any conventional significance level. The relatively great difference between the reported numbers is 

due to one independent observation in the INFO(.5) treatment, which in Table A1 is referred to as group 3 and 

accounts for 58% of the mutual cooperative ‘HH’ outcomes in the INFO(.5) treatment. The high relative 

frequency reported on top of the bar, i.e. 12%, is also due to the decisions taken in that group.  
43

 Actually, two differences are significant at the ten percent level. On one hand, customers with a zero balance 

in the INFO(.5) treatment play honest significantly more frequently when matched to customers with one bad 

reputation record than in the INFO(0) treatment. On the other hand, non-customers in the INFO(0) treatment 

play honest significantly more frequently when matched to customers with more than one bad reputation than in 

the INFO(.5) treatment. However, both significance results are based on single data points that occurred in two 

groups of the INFO(.5) treatment, and should therefore not be overvalued.  
44

 The trends in the data are illustrated in Figure 5 and Figure A3 in the appendix. Figure A3 presents the 

development of the relative frequencies of the game outcomes (bottom diagrams) and the corresponding 

conditional second stage decisions (top diagrams) for the INFO(0) (left) and the INFO(.5) (right) treatments. 
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Accepti choices when matched with a customer decreases for the INFO(0) treatment and 

increases for the INFO(.5) treatment. These results are supported by the two-tailed Page test 

of ordered alternatives at the 10% level of significance. Despite the apparent trend in behavior 

and the differences in the early rounds of the experiment,
45

 there are no significant differences 

between INFO(0) and INFO(.5) for the last ten rounds. Evidently, the data suggest that 

eventual differences between the treatments may disappear over time. Therefore, the data of 

these two treatments has been pooled for the following analysis. 

 

Figure 7. INFO institution: conditional relative frequencies for customers and non-customers  

 

On the basis of the outlined conditional frequencies the hypotheses on reputation theory and 

indirect reciprocity are tested. The findings are summarized as follows. 

 

Result 5  

a) The better a subject’s reputation record
46

 the more frequently she chooses Hi and 

the less frequently she chooses Accepti (reputation theory). 

b) The better the matched party’s reputation record the more frequently a subject 

chooses Accepti and Hi (indirect reciprocity).  

c) Reputation theory receives more support than indirect reciprocity.  

 

To arrive at the result the following order of alternatives has been tested. For the test of the 

conditional likelihood of the Hi choice we consider the alternative hypothesis Prob(Hi |No 

INFOj) ≤ Prob(Hi |INFOj > 1) ≤ Prob(Hi |INFOj = 1) ≤ Prob(Hi |INFOj = 0) with at least one 

inequality being strict, and the null hypothesis suggests equalities instead.
47

 INFOj represents 

the revealed bad reputation balance of subject j.
48

 The test of the reputation theory implies i = 

j,
49

 and the test of the indirect reciprocity theory involves i ≠ j.
50

 For the test of the conditional 

likelihood of the Accepti choice (Accepti replaces Hi in the chain of ordered alternatives) the 

                                                 
45

 In the first ten rounds, there are four results that are significantly different: (i) the payoff, (ii) the number of 

customers, (iii) the frequency of Accepti when matched to a customer, and (iv) when matched to a non-customer, 

respectively. These are the outcomes of a two tailed randomization test at the ten percent significance level. 
46

 The goodness of the reputation record is ordered as follows. Non-customers are considered of having the worst 

reputation. More than one, one and zero revealed records are better, still better and best, respectively.  
47

 The null hypothesis suggests the opposing order of the alternatives. 
48

 For instance, Prob(Hi|INFOj = 1) denotes the conditional probability that i chooses Hi, if j is a customer who 

reveals one bad reputation record. 
49

 The reputation hypothesis thus corresponds to an increase of the relative frequency of Hi from bottom to top in 

Figure 7 (aggregated within each diagram). 
50

 In terms of the relative frequencies represented in the diagrams of Figure 7, the indirect reciprocity hypothesis 

corresponds to an increase of the conditional frequency of Hi from the right column to left column. 
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reputation theory suggests reversed inequality signs, while the indirect reciprocity hypothesis 

suggests the same order of alternatives. The Page test rejects the null in support of the results 

5 a) and 5b) at any conventional level of significance.
51

 Thus, the data support the hypotheses 

HIndR and HRep. 

 

Regarding result 5c), note that the test of both hypotheses HIndR and HRep partly involves 

the same data. For instance, the observation that subject i has chosen Hi conditional on No 

INFOj is employed in both tests if subject i is a non-customer, too. To analyze the relative 

impact of reputation versus indirect reciprocity, these intersectional data, where the reputation 

conditions are the same for i and j, must be removed from the sample. The outcome of the 

Page test on the resulting partial data gives support to the reputation theory (p = 0.002) but not 

to indirect reciprocity theory (p = 0.403). For the partial data, the relative frequency of Hi 

correlates significantly with the ‘goodness’ of j’s revealed information only if j = i, but not if j 

 i. Nevertheless, the partial correlation of the relative frequency of Accepti given the ordered 

levels of j’s revealed information support both theories again; the outcome of the test is highly 

significant for both j = i and j  i, (p = 0.000). Nevertheless, reputation theory explains the 

data better than indirect reciprocity theory. 

 

Two observations are remarkably supportive of the basic idea of the honest strategy defined in 

section 2.3.1. First, the frequency of honest play is positively correlated with the goodness of 

the revealed information and, second, the frequency of refusal to play the prisoner’s dilemma 

with subjects who have a bad reputation is negatively correlated with the goodness of the 

reputation balance. However, given the rare occurrence of the outcome ‘HH’ which is 

predicted by the honest strategy, this strategy must be rejected as a description of the data as a 

whole. Nevertheless, it receives some support on a fraction of subjects in the sample. Note 

from Figure 7 that the relative frequency of Hi is highest for customers who reveal zero bad 

reputation records when they are matched with one another. This fact brings us to the last 

main result of the data analysis.  

 

Result 6  

Only if customers with zero bad reputation records are matched with another, Hi is 

significantly more frequently chosen than Ci.  

                                                 
51

 The relative frequency of Hi choices correlates with j’s ‘goodness’ of reputation j = i (p = 0.000) and j  i (p = 

0.001). Second, the relative frequency of Accepti correlates [inversely] with j’s ‘goodness’ of reputation for j  i 

[j = i] (p = 0.000), N = 8. 
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Result 6 is supported by the one-tailed randomization test on the null hypothesis that subjects 

who reveal zero records of bad reputation choose Hi and Ci with the same likelihood when 

matched with another at the 10% level of significance; the exact p-value is p = 0.094. Result 6 

gives thus marginal support to the honest strategy. In fact, in the data, one can identify a 

minority of subjects whose actions fit the pattern of the honest strategy. These subjects 

regularly buy INFO, reveal zero records of bad reputation, choose Accepti and Hi when 

matched with another customer who reveals zero records of bad reputation and choose 

Refusei otherwise. Figure A4 in the appendix plots the evolution of the bad reputation 

balances in column charts for each ten rounds.
52

 The relative frequency of {0, 1, …, 5} bad 

records is displayed from the bottom to top in the different segments of the bars. The data 

exhibit a small endgame effect (Selten and Stöcker, 1986). By the final round of the 

experiment the share of subjects with a zero bad reputation balance is 25% in both treatments, 

which may be a good proxy for a lower bound on ‘honest type’ behavior in the reported INFO 

treatments.
53

  

 

4. Discussion and conclusion 

The paper has presented experimental evidence for the impact of third party intermediation 

and pre-commitment on behavior in the prisoner’s dilemma game with random matching 

involving the option to refuse. The data showed that intermediation increases efficiency 

relative to the situation without any intermediary institution. However, the considered 

institutions INFO and ENFO could not completely resolve the prisoner’s dilemma in the 

laboratory. The enforcement institution ENFO only converged slowly towards the cooperative 

outcome and the information institution INFO converged to the non-cooperative outcome 

rather than to the cooperative one. The latter observation contradicts to the proposed honest 

strategy which can be derived from the two alternative theories reputation theory and indirect 

reciprocity which both received some support by the data. Nevertheless, a minority of subjects 

in the INFO institution seemed to use the honest strategy. Therefore, cooperation could be 

established on a small scale among customers with zero bad reputation records. This result is 

in line with other experimental findings (e.g., Riedl and Ule, 2003). 

 

                                                 
52

 The bad reputation balances include both the revealed ones (customers) and the non-revealed ones (non-

customers). 
53

 As pointed out in section 2.3.1, from the discussed theoretical point of view,  = ¼ can be critical to 

establishing the honest strategy as part of the equilibrium on the basis of a five reputation records balance.  
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The apparent reason why cooperation could not succeed in the INFO treatments on a greater 

scale may have been that customers of the INFO institution interacted with non-customers and 

also with other customers who had cheated before. This behavior contradicts to the honest 

strategy which assumes that non-customers and subjects who cheated in the past are excluded 

from interaction. In contrast to this assumption, a customer of the INFO institution chose 

Accepti in 68.3% of the cases when matched with a non-customer and in 88.8% when 

matched with a customer who revealed one bad reputation record. Even customers with a zero 

bad reputation balance chose Accepti with non-customers in 37.3% of occasions and in 66.6% 

of occasions when matched with customers who revealed one bad reputation record. 

Furthermore, in contrast to the honest strategy, which suggests that customers with zero bad 

reputation records would choose Hi, these customers chose Hi not even significantly more 

frequently than Ci.
54

 In a nutshell, the basic idea of the honest strategy may have partly been 

supported, but the data reveal significant deviations of behavior from the honest strategy. The 

majority of INFO’s customers seemed too tolerant with cheaters and too unconcerned about 

cheating themselves. Since the exclusion of non-cooperative individuals could only be 

implemented collectively in the INFO intermediary institution and the experimental 

population did not inflict a credible threat of such a punishment, the impact of the 

intermediary institution on contractual assurance was unsatisfactory. 

 

The ENFO treatments produced higher payoff and cooperation levels than the INFO 

treatments. In summary, as indicated in Table 1 and Table A1, subjects in the ENFO 

institution used the option to refuse significantly less frequently than the subjects in the INFO 

institution (p = 0.028). When matched with a customer of ENFO [INFO], subjects chose the 

option to refuse in 1.66% [16.14%] of occasions. This difference between the treatments 

which is highly significant (p = 0.000) favors ENFO over INFO from the viewpoint of 

contractual assurance. Customers of ENFO were evidently much more trusted by transaction 

parties than customers of INFO. This trust is clearly based on observed actions; subjects in the 

ENFO institution chose Hi significantly more frequently (p = 0.002) and thus earned a higher 

payoff (p = 0.028) than those in the INFO institution. The p-values (reported in parenthesis) 

are the results of the two-tailed Mann-Whitney test, NENFO = NINFO = 8.  

 

An implementation of the ENFO institution seems thus preferable to the implementation of 

the INFO institution. If this is the case and the ENFO institution is about to be implemented, 

                                                 
54

 Customers with zero bad reputation records chose Hi significantly more frequently than Ci only if the matched 

party revealed a zero bad reputation balance, too (see above). 
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then the question arises: what fine shall be chosen? The answer to the question is non-trivial, 

though from the theoretical point of view it should not matter whether f = 10 or f = 20. In 

either condition, we should not observe any cheating customers. However, the height of the 

fine evidently disciplined the customers of the ENFO institution in the experiment and 

increased cooperation. Is a higher fine always a better one?–From the ethical point of view, 

the fine is strictly limited from above, but the practicable limit for customers seems in fact far 

below this ethical limit. The relevant problem to the practical implementation is that the 

required deposit binds liquidity and may deter many potential entrants from participation. For 

instance, imagine how many customers an Internet auction house such as eBay would attract 

if the customers had to deposit a significant amount of money beforehand?–It is quite unlikely 

that such an Internet auction house would attract a lot of customers. Certainly, one could try 

to implement the ENFO institution without the deposit. But if the potential fine is not 

deposited in advance it is likely that the cheater does not submit the fine when caught 

cheating.
55

 A recent example of non-compliance with an enforcement institution comes from 

the European Union. The currency stability pact requires the deposit of a fine for violating the 

conventions. Recently, France and Germany have violated the pact but they refused to pay the 

fine. Finally they were freed. 

 

Since the intermediary institution INFO requires no deposits, it is less capital demanding and 

thus rather feasible for a start-up business. This issue may account for the fact that 

information intermediary institutions develop frequently in emerging markets. With a glance 

at our results, the immediate question arises: How can these markets exist on the basis of 

information intermediation?–To answer this question one must contemplate the differences 

between the empirical markets and the experimental design. In the latter, punishment on 

cheaters was decentralized by refusal from individuals in the population. In contrast, 

information institutions in empirical markets usually involve a centralized punishment by 

expulsion. For instance, the Internet company eBay dismisses customers who have a certain 

number of bad reputation records. The institution involves thus both, inexpensive information 

and a credible threat of punishment. It is possible that private information intermediation 

needs centralized punishment rather than a decentralized one to support cooperation.
56

 As the 

experimental data on the ENFO institution suggest, customers may not cheat when they are 

                                                 
55

 Andreoni (2005) reports that laboratory subjects would promise satisfaction guarantees but only provide 

coverage if forced to do so. 
56

 Nevertheless, findings in the literature on punishment in experimental public goods games suggest that high 

cooperation levels can also be achieve through decentralized punishment (e.g., Fehr and Gächter, 2000). 
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called to account for their cheating. However, then the puzzling question seems to be why 

high cooperation levels can be achieved in other experimental studies with different 

(sequential) games.  

 

To find an answer for why the INFO institution did not induce the prevalence of the honest 

strategy in the experiment, it may be worthwhile to study a number of alternative designs in 

the laboratory.  

 The combination of the two intermediaries INFO and ENFO is definitely one of the 

most promising candidates to elicit high cooperation levels.  

 Furthermore, a sequential game structure may induce less cheating. Many of the cited 

studies that induced high cooperation levels involved sequential transactions. It is 

possible that a sequential game structure (Clark and Sefton, 2001) may help to foster 

cooperation in the INFO institution, too. 

 Possibly a full record of past play might affect a more serious concern for reputation 

on the side of the cheaters. In the presented design the small number of possible 

reputation records enabled a quick recovery of an impeccable reputation at any time.  

 On the side of the cheated, higher stakes might affect a greater concern about the 

other’s reputation. It could be that the non-cooperative outcome is partly the result of 

the small stakes. 

 Finally, higher losses for mutual cheating may favor the exercise of the option to 

refuse. 

 

Indeed, the focus of this paper has been on cooperation and efficiency; the considered 

intermediary institutions were precise, unbiased and incorrupt. Private institutions may not 

necessarily match this picture but rather be interested in maximizing their own profits. Thus, 

one question of concern is: to what extent can a profit maximizing intermediary extract the 

benefits from the players of the game?
57

 Let us briefly address this issue in light of our data. It 

seems that the intermediary institution may indeed extract some welfare if the fee is small but 

also deter some customers. For the INFO institution we observed an apparent trade-off 

between the service cost and the number of customers and in the ENFO treatment between the 

height of the fine and honest play; an increase of ENFO’s fine induced lower earnings of the 

intermediary and a significant increase of honest play. This trade-off between the 

intermediary’s income and welfare poses another interesting direction for future research.  

                                                 
57

 Dixit (2003) addresses this question in his theoretical study. 
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Table A1. Outcomes  

(1) 

Treatment 

(1*) 

Group 

(inde-

pendent 

obser-

vation) 

(2) 

Relative 

frequency 

for 

choosing 

the 

concerned 

institution 

in % 

(3) 

Relative 

frequency 

to accept  

in % 

(4) 

Conditional 

relative  

frequency  

to accept 

if partner 

has chosen 

institution  

in % 

(5) 

Relative 

frequency 

for PD 

being 

played  

in % 

(6) 

Relative 

frequency 

for H  

in % 

(7) 

Conditional 

relative 

frequency  

for H  

in PD 

in % 

(8) 

Round 

payoff  

in  

tokens 

 

         

 1 - 80.00 - 63.00 9.00 14.29 0.44 

 2 - 73.75 - 56.00 6.00 10.71 0.16 

BASELINE 3 - 71.75 - 52.00 2.50 4.81 -0.22 

 4 - 69.75 - 49.00 7.25 14.80 0.37 

         

 1 57.25 81.75 89.96 65.00 29.25 45.00 2.71 

 2 53.50 82.00 86.92 66.00 17.75 26.89 1.42 

INFO(0) 3 71.75 73.50 80.49 51.50 13.25 25.73 1.04 

 4 65.25 64.25 68.97 39.00 5.75 14.74 0.29 

         

 1 12.25 65.50 73.47 46.00 3.75 8.15 -0.08 

 2 55.50 70.50 83.78 49.50 22.75 45.96 1.79 

INFO(.5) 3 61.25 75.75 95.51 52.50 34.50 65.71 3.00 

 4 36.50 68.00 91.78 43.00 9.50 22.09 0.48 

         

 1 67.75 73.75 92.25 53.00 27.50 51.89 0.94 

 2 70.00 89.75 99.29 80.00 43.50 54.38 2.23 

ENFO(10) 3 59.25 72.75 97.89 48.50 28.50 58.76 1.93 

 4 73.25 84.75 99.66 69.50 54.50 78.42 4.92 

         

 1 76.00 86.25 100.00 72.50 64.25 88.62 6.24 

 2 55.25 80.75 99.55 61.50 37.25 60.57 2.59 

ENFO(20) 3 50.75 75.75 99.51 52.00 37.50 72.12 3.55 

 4 71.50 85.25 98.60 71.00 57.00 80.28 4.93 
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Figure A1. BASELINE treatment: Relative frequency of game outcomes (in %) 

Evolution of game outcomes in intervals of ten rounds for the BASELINE treatment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A2. ENFO institution: game outcomes and conditional second stage decisions (in %) 

Top: conditional relative frequencies of Refusei/Accepti choice given the other has chosen (No)ENFOj. ji; 

Bottom: relative frequencies of game outcomes. ‘HH’ denotes mutual play of honest. ‘CC’ denotes mutual play 

of cheat. ‘HC’ denotes play of honest by one player and cheat by the other. and ‘No PD’ denotes refusal by at 

least one subject.  

Left [right] section: ENFO(10) [ENFO(20)]; involving a fine of f = 10 [20] tokens for playing cheat. 
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Figure A3. INFO institution: evolution of game outcome and second stage outcome 

Top: Conditional relative frequencies (in %) of option to Refuse/Accept if other has chosen (No) INFOj. ji; 

Down: relative frequencies (in %) of outcomes: H-honest; C-cheat. No PD-second stage refusal.  

Left: INFO(0); Right: INFO(.5) 

 

 

 

 

 

 

 

 

Figure A4. Evolution of bad reputations (in percent) 

Left: INFO(0); Right: INFO(.5) 
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INSTRUCTIONS 

 

Welcome to this experiment, and thank you for participating. 

 

You have been assigned by the computer to a group of eight participants.  

 

The experiment comprises 50 rounds. In each round you will be randomly paired, by 

the computer, with another member of your group. You will not be told the identity of 

your partner, and will interact with them only via the computer. You must remain 

silent throughout the experiment. 

 

The amount you are paid at the end of the experiment will depend on decisions taken 

by you, and your various partners, in each round. You begin with a fund of £6 (i.e., 

600p), which may either increase or decrease as the experiment progresses. At the end 

of your experiment you will be paid, in cash, the final value of your own fund. 

 

Each round proceeds as follows: 

 

1  You are randomly paired with your partner. 

   

2  You are each asked whether or not you want to play in this round.  

 

3  If either of you chooses not to play, then in this round there are no further 

decisions for you or your partner, and you each receive a payoff of 0p, i.e., a zero 

change in your fund. 

 

4  If you both choose to play, then you each have to make a further choice, 

between actions A and B. These actions will determine your payoffs in this round, as 

follows: 

 

 

 Your partner’s action 

 

 

 

Your 

 

 

  

Action  

 

  

 

How you read the table: The first number in parenthesis indicates your payoff, the 

second number indicates your partner’s payoff. 

 

[A, A]: If your action is A and your partner’s action is A you receive –1p.  

 

[A, B]: If your action is A and your partner’s action is B you receive 20p.  

 

[B, A]: If your action is B and your partner’s action is A then you receive -10p.  

 

[B, A]: If your action is B and your partner’s action is B then you receive 10p.  

 

A 

B 

A B 

(-1,-1) (20, -10) 

(10,10) (-10, 20) 
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A negative payoff means that your fund will be reduced by the corresponding amount. 

A 

positive payoff means that your fund will be increased by the corresponding amount. 

 

Once all participants have made their choices, then this round is complete and the next 

round 

begins. At the end of each round you will be reminded of the current value of your 

fund. 

[INFO]:  

 

Sometimes, in previous experiments, participants have found it useful, when the 

opportunity arose to exchange information with one another before they took their 

decision.  

 

Before you decide whether you are going to play in a round or not (i.e., before step 2), 

you will be asked whether or not you want to join a project called INFO. 

 

If you decide to join INFO in that round you face the following consequences: 

1) your partner will be informed that you are going to join INFO. 

2) your partner will be informed how frequently you have chosen action A during the 

previous five rounds in which you joined INFO. 

3) your action in that round will be recorded. The information about your action you 

chose five rounds ago while you joined INFO will be cancelled.     

 

If you decide NOT to join INFO in that round you face the following consequences: 

1) your partner will be informed that you are NOT going to join INFO. 

2) your partner will NOT be informed how frequently you have chosen action A 

during the previous five rounds in which you joined INFO. 

3) your action in that round will NOT be recorded. The information about your action 

you chose five rounds ago while you joined INFO will NOT be cancelled. 

 

  

[ENFO]: 

 

Sometimes, in previous experiments, participants have found it useful, when the 

opportunity arose to exchange information with one another before they took their 

decision.  

 

Before you decide whether you are going to play in a round or not (i.e., before step 2), 

you will be asked whether or not you want to join a project called ENFO. 

 

If you decide to join ENFO in that round you face the following consequences: 

1) your partner will be informed that you are going to join ENFO. 

2) if your action in that round is A your payoff will be reduced by 10p. 

 

If you decide NOT to join ENFO in that round you face the following consequences: 

1) your partner will be informed that you are NOT going to join ENFO. 

2) if your action in that round is A your payoff will NOT be reduced. 



 35 

References 

 

Andreoni J. 2005. Trust, reciprocity, and contract enforcement: experiments on satisfaction 

Guaranteed. Mimeo., University of Wisconsin. 

Andreoni, J., Miller, J.H., 1993. Rational cooperation in the finitely repeated prisoner’s 

dilemma: experimental evidence. Economic Journal 103, 570–585. 

Axelrod, R., 1984. The Evolution of Cooperation. Basic Books, New York. 

Axelrod, R., Hamilton, W.D., 1981. The evolution of co-operation. Science 211, 1390-6. 

Bohnet, I., Frey, B. S., Huck, St., 2001. More order with less law: on contract enforcement, 

trust, and crowding. American Political Science Review 95, 131–144. 

Bolton, G. E., Katok, E., and Ockenfels, A., 2004.  How effective are electronic reputation 

mechanisms? An experimental investigation. Management Science 50, 1587-1602.  

Bolton, G. E., Katok, E., and Ockenfels, A. 2005.  Cooperation among strangers with limited 

information about reputation. Journal of Public Economics 89, 1457-1468. 

Burnham, T., McCabe, K., Smith, V.L., 2000. Friend-or-foe intentionality priming in an 

extensive form trust game. Journal of Economic Behavior and Organization 43, 57-73. 

Cassar, A., in press. Coordination and cooperation in local, random and small world 

networks: Experimental evidence. Games and Economic Behavior. 

Cassar, A., Friedman, D., and Schneider, P.H., 2005. Cheating in markets: a laboratory 

experiment. Mimeo., University of California, Santa Cruz. 

 Clay, K.B., 1997. Trade without law: private-order institutions in Mexican California. 

Journal of Law, Economics, and Organization 13, 202-231 

Cheung, S.N.S., 1983. The contractual nature of the firm. Journal of Law and Economics 26, 

1-21. 

Croson, R., Fatás, E., Neugebauer, T., (2006). Excludability and contribution: a laboratory 

study in team production. Mimeo., Wharton School of Economics. 

Dawes R., McTavish, J., Shaklee, H., 1977. Behavior, communication, and assumptions about 

other peoples’ behavior in a commons dilemma situation. Journal of Personality and 

Social Psychology 31, 1-11. 

Duffy, J., Ochs, J., 2003. Cooperative behavior and the frequency of social interaction. 

Mimeo., University of Pittsburgh. 

Dixit, A., 2003. On modes of economic governance. Econometrica 71, 449-481. 

Ellison, G., 1994. Cooperation in the prisoner’s dilemma with anonymous random matching. 

Review of Economic Studies 61, 567-588.  

http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=Burnham
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=McCabe
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=Smith
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=Vernon
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=Friend-or-foe
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=intentionality
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=priming
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=in
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=an
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=extensive
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=form
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=trust
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=7/TTL=15/MAT=/NOMAT=T/CLK?IKT=1016&TRM=game
http://zbwopc4.zbw.ifw-kiel.de:8080/DB=1/SET=8/TTL=81/SHW?FRST=90


 36 

Falk, A.,  Fehr, E., Zehnder, C., 2004. Reputation and performance. Mimeo., University of 

Zurich. 

Fehr, E., Gächter, S., 2000. Cooperation and punishment in public goods experiments. 

American Economic Review 90, 980-994. 

Fehr, E., Klein, A., Schmidt, K., 2004. Fairness, incentives, and contractual incompleteness, 

Mimeo., University of Munich. 

Fischbacher U. 1999. Z-Tree: A Toolbox for Readymade Economic Experiments. University 

of Zurich. 

Gambetta, D., 1993. The Sicilian Mafia: The Business of Protection. Harvard University 

Press, Cambridge. 

Gneezy, U., 20003. The W Effect of Incentives.” Mimeo., University of Chicago. 

Greif, A., 1993. Contract enforceability and economic institutions in early trade: the Maghribi 

traders’ coalition. American Economic Review 83, 525-548. 

Hauk, E., 2003. Multiple prisoner’s dilemma games with(out) an outside option: an 

experimental study. Theory and Decision 54, 207-229. 

Hauk, E. And Nagel, R., 2001. Choice of partners in multiple two-person prisoner’s dilemma 

games: an experimental study. Journal of Conflict Resolution 45, 770–793. 

Hirshleifer, D. Rasmussen, E., 1989. Cooperation in a repeated prisoners’ dilemma with 

ostracism. Journal of Economic Behavior and Organization 12, 87-106.  

Kandori, M., 1992. Social norms and community enforcement. Review of Economic Studies 

59, 63-80.  

Kosfeld, Michael and Riedl, Arno. “The Design of (De)centralized Punishment Institutions 

for Sustaining Cooperation.” Working paper, University Amsterdam, 2004.Kosfeld, M., 

2004. Economic networks in the laboratory: A survey. Review of Network Economics, 

3:20-42. 

Kreps, D., Milgrom, P., Roberts, J., Wilson, R., 1982. Rational cooperation the finitely 

repeated PD. Journal of Economic Theory 27, 245-252.  

Lucking-Reiley, D., Bryan, D., Prasad, N., Reeves, D., 2006. Pennies from eBay: the 

Determinants of Price in Online Auctions. Working paper, University Arizona. 

Margolis, H., forthcoming. Cognition & extended rational choice. Routledge 2007.  

McMillan, J., Woodruff, C., 2000. Private order under dysfunctional public order. Michigan 

Law Review 98, 2421-2458. 



 37 

Milgrom, P., North, D., Weingast, B., 1990. The role of institutions in the revival of trade: the 

law merchant, private judges, and the champagne fairs. Economics and Politics 2, 1-

23. 

Nowak, M. A., Sigmund, K., 1998a. Evolution of indirect reciprocity by image scoring. 

Nature 393, 56-68. 

Nowak, M. A., Sigmund, K., 1998b. The dynamics of indirect reciprocity. Journal of 

Theoretical Biology 194, 561-574. 

Orbell, J. M., Dawes, R. M., 1993. Social welfare, cooperators’ advantage, and the option of 

not playing the game. American Sociological Review 58, 787–800. 

Rapoport, A. Chammah, A.M., 1965. Prisoner's Dilemma: A Study in Conflict and 

Cooperation. Univeristy of Michigan Press, Ann Arbor.  

Resnick, P., Zeckhauser, R., Friedman, E., Kuwabara, K. 2000. Reputation Systems. 

Communications of the ACM 43, 45-48.  

Resnick, P., Zeckhauser, R., Swanson, J., Lockwood, K., 2006. The value of reputation on 

eBay: a controlled experiment. Experimental Economics 9, 79-101. 

Riedl, A., Ule, A., 2003. Exclusion and cooperation in social network experiments. Mimeo, 

University of Amsterdam. 

Seinen, I., Schram, A., 2006. Social status and group norms: indirect reciprocity in a repeated 

helping experiment. European Economic Review 50, 581-602 

Sally, D., 1995. Conversation and cooperation in social dilemmas: a meta-analysis of 

experiments from 1958 to 1992. Rationality and Society 7, 58-92  

Selten, R., 1975. Reexamination of the perfectness concept for equilibrium points in extensive 

games. International Journal of Game Theory 4, 25-55. 

Selten, R., Stoecker, R., 1986. End behavior in sequences of finite prisoner’s dilemma 

supergames. Journal of Economic Behavior and Organization 7, 47-70. 

Van Damme, E., 1989. Stable equilibria and forward induction. Journal of Economic Theory 

48, 476-496. 

Wedekind, C., Milinski, M., 2000. Cooperation through image scoring in humans. Science 

288, 850– 852. 

Weidenbaum, M., Hughes, S., 1996. Inside the Bamboo Network. How Expatriate Chinese 

Entrepreneurs are Creating a New Economic Superpower in Asia. Free Press, New 

York. 



 38 

 

 

 

Figure 1a. Prisoner’s dilemma stage game 

 

 

 

 

 

 

 

 

 

 

Figure 1b. BASELINE: two stage prisoner’s dilemma game 
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Figure 2. ENFO: three stage game (f = 10 [20] in ENFO(10) [ENFO(20)]) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. INFO: three stage game  

Note: INFOi – change of i‘s bad reputation record; c = 0 [ ½ ] in INFO(0) [INFO(.5)] 
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Table 1. Relative Frequencies of Behavior and Round Payoffs 

(1) 

Treatment 

(2) 

Relative 

frequency 

for 

choosing 

the 

concerned 

institution 

in % 

(3) 

Relative 

frequency 

to accept  

in % 

(4) 

Conditional 

relative  

frequency  

to accept 

if partner 

has chosen 

institution  

in % 

(5) 

Relative 

frequency 

for PD 

being 

played  

in % 

(6) 

Relative 

frequency 

for H  

in % 

(7) 

Conditional 

relative 

frequency  

for H  

in PD 

in % 

(8) 

Round 

payoff  

in  

tokens 

 

        

BASELINE - 73.81 - 55.00 6.19 11.15 0.19 

        

INFO(0) 61.94 75.38 81.58 55.38 16.50 28.09 1.36 

        

INFO(.5) 41.38 69.94 86.14 47.75 17.63 35.48 1.30 

        

ENFO(10) 67.56 80.25 97.27 62.75 38.50 60.86 2.51 

        

ENFO(20) 63.38 82.00 99.41 64.25 49.00 75.40 4.33 

        

- missing observation 
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Figure 4. Relative frequency of game outcomes (in %) 

‘HH’ denotes mutual play of honest. ‘CC’ denotes mutual play of cheat. ‘HC’ denotes play of honest by one 

player and cheat by the other. and ‘No PD’ denotes refusal by at least one subject. Game outcomes averaged 

over all rounds. ENFO(10) [ENFO(20)] represents the ENFO institutional treatment involving a fine of f = 10 

[20] tokens for playing cheat. INFO(.5) [INFO(0)] represents the INFO institutional treatment involving a 

service cost of c = ½ [0]. 
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Figure 5. Relative frequency of honest play in the experiment (averaged over 10 rounds) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Conditional relative frequencies (in %) for customers and non-customers of ENFO 

Top: non-customers (No ENFOi); Bottom: customers (ENFOi) 

Left: ENFO(10); Right: ENFO(20) 

# indicates relative frequency of matching 
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Figure 7. INFO institution: conditional relative frequencies for customers and non-customers  

Top: Conditional relative frequencies (in %) of option to Refuse/Accept if other has chosen (No) INFOj. ji; 

Down: relative frequencies (in %) of outcomes: H-honest; C-cheat. No PD-second stage refusal.  

Left: INFO(0); Right: INFO(.5) 
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