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costly sorting mechanism (where disclosers are matched with other disclosers; and likewise non-
disclosers with other non-disclosers) is present, a stable number of subjects decide to costly
disclose their past to join the reputation community and cooperate with other disclosers. Our
study at the same time shows that when the sorting process is free, the high efficiency in the
reputation community decreases as strategic subjects tend to join the reputation community and
attempt to exploit cooperators. These findings suggest an important role of costly sorting
mechanisms in the formation of communities (including online platforms) in order for people to
sustain a high level of cooperation norms.
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1. Introduction

How people can successfully cooperate in dilemma situations is one of the oldest and the
most important questions in economics. One of the actively studied dilemmas in the last few
decades by scholars, including social scientists and biologists, is two-person dilemmas. In a two-
person dilemma game, the total payoff amount of two players is maximized when they both
choose cooperation. However, under the assumption that players are self-interested and that they
believe all of their peers are also self-interested, the Pareto-efficient outcome cannot be achieved
if it 1s only finitely repeated. This is because defecting on one’s partner results in a higher payoff

for the defector, no matter what actions the partner takes.

Scholars have long been interested in how to sustain cooperation in such finitely-repeated
two-person dilemmas with random matching. As discussed in the seminal work by Kreps et al.
(1982), mutual cooperation is theoretically possible if people believe that their peers are not
selfish or they merely believe that some of their peers believe that not everyone is selfish.
Nevertheless, it is empirically known that although some people attempt to cooperate in earlier
periods of finitely-repeated dilemma games, people’s level of cooperation steadily declines over
time if no additional institutions are available (e.g., Dal B6 and Dal B6 2014, Kamei 20168.).1
However, a large volume of studies have proposed that reputation, or information on people’s
past behaviors, may help people resolve dilemmas and achieve mutual cooperation in various
setups (e.g., Engelmann and Fischbacher 2009, Bolton et al. 2004 and 2005, Kamei and
Putterman forthcoming, Nowak et al. 2000, Milinski et al. 2002).2 Research so far has indicated
that three particular factors come into play in reputation mechanism. First, the presence of a
reputation mechanism may give people material incentives to build a cooperative reputation and
to cooperate (e.g., Andreoni and Miller 1993, Kamei and Putterman forthcoming, Bolton et al.

2004, 2005, Engelmann and Fischbacher 2009). Maintaining a mutually cooperative relationship

! Also see Ledyard (1995) and Chaudhuri (2011).
* The impact of exogenously given information on boosting cooperation has also been demonstrated in experiments
with infinitely-repeated dilemma games (e.g., Camera and Casari 2009, Kamei 2015).
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is more materially beneficial than exploiting counterparts and then being trapped in a mutual
defection if they meet more than once. Thus, a selfish individual may mimic the behavior of
cooperative individuals and strategically build a reputation as a highly cooperative person in
order to establish mutually cooperative relationships with others aided by reputation institutions.
Second, some individuals may receive psychological satisfaction from mutual cooperation,
explained by concepts such as altruism, inequity aversion and direct reciprocity, while they are
averse to being exploited by others (see Fehr and Schmidt (2006) and Sobel (2005) for a survey).
As information on the past may serve as a signal that they will cooperate or defect with their
peers in the future, reputation mechanisms can act as coordination devices for people to fulfill
their desires to cooperate. Lastly, some individuals may even exhibit indirect reciprocity
towards strangers, as shown by Engelmann and Fischbacher (2009), Seinen and Schram (2006),
Nowak and Sigmund (1998a, b), Wedekind and Milinski (2000), and Wedekind and Braithwaite
(2002). Because pro-social behavior can be rewarded by strangers, individuals — even selfish
ones, may have a sufficient incentive to cooperate when their behavior can be seen by others in
the future. Nevertheless, do people in fact choose to disclose their past in a random-matching
community and voluntarily cooperate with each other? Moreover, if subjects’ disclosure
decisions determine with whom they interact with, i.e., if there is sorting through disclosure in
that disclosers are matched with disclosers and non-disclosers are matched with non-disclosers,
how do subjects’ disclosure decisions change in two-person dilemmas with random matching?
Although there is a rich body of studies on the role of reputation institutions (‘exogenously’
given to subjects) on the evolution of cooperation, little attention has been paid to the possibility
where people create reputation communities through voluntary disclosure of information in
finitely-repeated dilemma situations, or to people’s preferences between an environment with

and without a reputation mechanism in dilemma situations.

? One exception is the study by Gong and Yang (2014), where subjects can request information about their matched
partners’ past actions in a finitely-repeated prisoner’s dilemma game with random-matching. The request can be
made for free. Gong and Yang (2014) find that such an information request device helps subjects enhance mutual
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There are many real-world situations in which individuals make information disclosure
decisions in random-matching environments. Examples include online-based interactions such as
social networks. While some users use their real name and disclose their background, other users
only use anonymous usernames on such network. Another example is companies’ disclosure of
accounting and/or corporate information in annual reports: some voluntarily disclose more
detailed information than required by the government. When a firm is looking for a business
partner, it may encounter some firms that voluntarily disclose more precise corporate
information than others. Situations where individuals make sorting decisions mentioned above
have also substantially increased in our modern societies. Examples include online-based
interactions, such as dating services and emerging businesses based on the sharing economy. For
instance, singles may seek to join an online dating service where the users can see other users’
detailed background information, such as incomes (with supporting documents to verify the
information in some platforms). These services, however, often require users to pay membership
fees or require them to spend some time registering their detailed profiles that will be made
available to others. Thus, joining in a network with personal data related to people’s reputations
is often not cost-free. By contrast, there are usually alternative networks that do not require users
to pay or spend time in submitting their detailed background information. This kind of network
creates more anonymous interactions across users. Similarly, when deciding on a residential
location, one may consider choosing to relocate to an area with well-functioning public
monitoring. But in order for a person to become a member of a community with such reputation
mechanisms, the person must become known by other members of the community. For this
purpose the person will need to incur some cost (e.g., time) to connect with others and introduce

him or herself (background, personality, etc.).

cooperation, compared with when no information is available. Our study is different from theirs in that subjects need
to disclose their past in our study so that the matched partners can observe the past action choices.
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According to the past studies on repeated supergames and on the impact of signaling,
cooperation can be sustained at a high level through information disclosure or through sorting in
a finitely-repeated environment with random matching. For instance, Selten and Stoecker (1986),
Andreoni and Miller (1993), and more recently Kamei and Putterman (forthcoming) provide
experimental evidence that when subjects repeat finitely-repeated dilemma games (supergames)
they may learn to cooperate from supergame to supergame although earlier unraveling of
cooperation is also observed in later supergames. In our study, as will be explained in Section 2,
we do not let subjects repeat finitely-repeated dilemma games since we are interested in the
impact of information disclosure or sorting without learning effects across supergames.
Nevertheless, because information disclosure or sorting opportunities may serve as coordination
devices, people may be able to sustain cooperation at a high level as an outcome of rational
behavior. The literature on voting or cheap talk has demonstrated that opportunities to vote in
collective decision-making (e.g., Tyran and Feld 2006) and to send messages (e.g., Duffy and

Feltovich 2002, 2006) may help people cooperate with each other in dilemma situations.

We conducted a finitely-repeated two-person public goods game experiment where
subjects have an option to disclose their last-period contribution amounts to their matched
partners in every period. There are two dimensions in the experimental design. The first
dimension is the matching protocol: whether subjects are randomly matched with each other in
every period regardless of their disclosure decisions, or subjects are in principle assured that a
discloser will be matched with another randomly-selected discloser and likewise a non-discloser
will be matched with another non-discloser in each period. The second dimension is the
disclosure cost: whether disclosure/sorting is costly or cost-free. Thus, our experimental design is
a2 X 2 design.

Our experiment shows that cooperation does not evolve only through information
disclosure in the random-matching environment. Regardless of the disclosure costs, the average

contributions decline gradually and steadily from period to period. A close look at the data



reveals that the unstable cooperation is caused by three features. First, a non-negligible fraction
of the subjects choose not to disclose their past and behave opportunistically. Second, subjects
correctly anticipate the low disclosure rate in the communities and expect low contributions from
non-disclosers. The disclosure rate in the communities is such a low level that building
reputations through strong contribution behavior is not materially beneficial for subjects. Third,
subjects employ discriminating strategies in that they contribute significantly less when matched
with non-disclosers than when matched with disclosers. Such discriminating strategies allow the

spread of free-riding behavior within the communities.

However, our data also shows that if subjects are given an opportunity to choose
environments between one with the reputation mechanism and another without it, they are able
to successfully cooperate with each other in the community with the reputation mechanism.
Furthermore, the level of cooperation is higher when sorting into the community with reputation
is costly than when it is cost-free. The lower efficiency with free sorting opportunities is caused
by the fact that some subjects with malicious intentions to exploit high contributors are more
likely to join the community with the reputation mechanism when joining the community is cost-
free. This suggests an important role of costly sorting mechanisms for people to achieve a high
level of cooperation with their peers.

The main contributions of our paper to the literature are two-fold. First, this paper
contributes to a growing body of experimental literature on the evolution of cooperation in
finitely-repeated dilemma games. Seminal work by Kreps et al. (1982) proposes a possibility of
‘rational’ cooperation in a finitely-repeated dilemma setting. Experimental work has shown that
such rational cooperation may emerge if people repeat finitely-repeated dilemma games (Selten
and Stoecker 1986, Andreoni and Miller 1993, and Kamei and Putterman forthcoming).
However, it is still unclear whether people attempt to build good reputations in a finitely-
repeated dilemma without repeating supergames. The present paper explores whether such

rational cooperation emerges through people’s voluntary disclosure of their past behavior alone.
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The results show that if such a disclosure device is the only institution that is available,
cooperation may not evolve in random-matching communities. However, we show that when
people can self-select an environment, either one with or without the reputation mechanism,
cooperation can be sustained at a high level in the community with reputation. This paper not
only provides the evidence but also quantitatively explains the driving forces behind the

evolution of cooperation with sorting using subjects’ beliefs.

The rest of the paper proceeds as follows: Section 2 summarizes the experimental design,
Section 3 discusses related literature and hypotheses of our study, Section 4 reports results and

Section 5 concludes.
2. Experimental Design

Our study is based on an incentivized laboratory experiment. The design frame used is a
two-person public good game (e.g., Ledyard 1995, Chaudhuri 2011). The experiments consist of
20 periods of interactions. In each period, each subject is paired with another subject, is given an
endowment of 20 ECUs (experimental currency units) and simultaneously decides how many

ECUs they wish to contribute for their pair’s joint account.

Each period, except period 1, consists of two stages (Figure 1). In the first stage of a
given period t € {2, 3, ..., 20}, subjects decides whether to disclose their period ¢ — 1 allocation
decisions to their current partners matched in period ¢. We vary the treatments by two dimensions
(Table 1). The first dimension is the size of disclosure cost: either the disclosure is free or one
ECU is charged. In costly-disclosing treatments, one ECU is deducted at the end of a given
period (a subject has 20 ECUs in her allocation-decision stage even when she decides to costly
disclose her last-period allocation amount). The second dimension is the matching protocol: one
that a discloser is assured that he or she is matched with another discloser, or the other that each
subject is randomly matched with another subject, regardless of disclosure decisions (Section

2.1). Our design is therefore a 2 X 2 factorial design. The four treatments are named as the



“Costly Sorting” treatment, abbreviated as the C-Soring treatment, “Free Sorting” treatment,
abbreviated as the F-Soring treatment, the “Costly Disclosure, Random Matching” treatment,
abbreviated as the C-RM treatment, and the “Free Disclosure, Random Matching” treatment,

abbreviated as the F-RM treatment.
2.1. Matching Protocol

In period 1, each subject is randomly matched with another subject without making any

disclosure or sorting decisions; and then plays the public goods game with the matched subject.

As mentioned, each period after period 1 consists of two stages. In the two sorting
treatments (F-Sorting, C-Sorting), subjects in period ¢ €{2, 3, ..., 20} decides whether to
disclose their period 7 — 1 allocation amounts to join the ‘reputation’ community in period ¢. If a
subject chooses to disclose her behavior in the previous period, she is randomly matched with
another subject that likewise chose disclose his last-period contribution amount. The disclosing
cost is one ECU in the C-Sorting and is free in the F-Sorting treatment. Alternatively, a subject
could join a community of non-disclosers in period 7, which we call the ‘anonymous’ community,
by choosing not to disclose her allocation amount in the previous period. In that case, her
previous contribution amount would not be informed to her current matched partner (and one
ECU is not deducted at the end of period ¢ in the C-Sorting treatment). She is then randomly
matched with another non-discloser; and the partner is only informed that he is randomly

matched with another person in the community of non-disclosers.”
In the two random-matching treatments (C-RM and F-RM), each subject in period ¢ €{2,

3, ..., 20} decides whether to disclose his or her period ¢ — 1 allocation amount in the period ¢

interaction as in the C-Sorting and F-Sorting treatment, respectively. However, in these two

*If the number of disclosers (non-disclosers) is an odd number, one discloser is randomly matched with a non-
discloser. This event happened only around 9.3% of the paring in the C-Sorting treatment and 6.9% of it in the F-
Sorting treatment. Further data analyses (Section 4) indicate that the paper’s findings are robust, regardless of
whether we use data of pairs consisting of pairs with the same preferences (two-disclosers pairs and two-non-
disclosers pairs) only or all data.



treatments, each subject is randomly matched with another subject, regardless of their disclosure
decisions. The consequences of subjects’ disclosure decisions, except the matching procedures,
are the same as those in the Sorting treatments. That is, when a subject decides to disclose in
period ¢, the subject’s matched partner in that period is informed of her period ¢ — 1 allocation
decision; and the partner is not given this information when the subjects decides not to disclose.
There are no subject identification numbers provided during the entire experiment. Thus,
the only way that subjects could form reputation is through their disclosure (sorting) decisions in

the C-RM and F-RM (C-Sorting and F-Sorting) treatments.
2.2. Allocation Decisions

Each matched pair in every period plays a two-person linear public goods game. Only
integers between 0 and 20 are allowed for their contribution amount. The payoff consequences
are as follows: a subject receives one ECU for each ECU she allocates to her private account. By
contrast, if she contributes one ECU to her joint account, she and her partner each receive 0.8
ECUs, which is less than one ECU, from the joint account. However, the total group payoff is
maximized when two subjects in a pair both contribute all of their endowments to the joint
account (0.8 X2 = 1.6 > 1.0). Suppose that subject i contributes c;, to her joint account in period z.
Then, subject i obtains the following payoff in period #:

T[i,t = 20 - Ci,t + .8 - (Ci,t + Cj,t)' (1)

Here, subject j is subject i’s matched person in period ¢ and c;, is subject j’s contribution to the

joint account in period .
2.3. Conditional Contribution Schedule and Beliefs

We include two kinds of additional tasks in order to explore driving forces behind
subjects’ disclosure decisions in the C-RM and F-RM treatment and subjects’ community
formation in the C-Sorting and F-Sorting treatments. The first additional task is elicitation of
beliefs. First, in each allocation-decision stage (period 1 and second stage of period t € {2, 3, ...,
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20}) of all treatments, subjects are asked about their beliefs on their matched partner’s
contribution amount in a given period. Elicited beliefs are used in order to examine the role of
subjects’ beliefs on the evolution of cooperation or on community formation (e.g., Kreps et al.
1982). This elicitation task is not incentivized in order to avoid a hedging problem.” Second,
subjects in the C-RM and F-RM treatments are also asked to answer the expected number of

disclosers (except themselves) in period ¢. This elicitation task is also not incentivized.

Second, we elicit subjects’ cooperation types using Fischbacher et al. (2001). Specifically,
each subject is asked to answer how many ECUs they wish to allocate to their group, conditional
on each of the other group members’ average contributions. This task is incentivized. The details
of the procedure for this part are provided in the online Appendix A. This task is conducted
before the 20 periods of the finitely-repeated public goods game. However, subjects are informed
of the outcomes of this task only after they complete the 20 periods of the public goods games in
order to minimize the effects of this task on their behavior. In addition, group composition is
randomly changed between this elicitation task and the 20 periods of repeated dilemmas. The
elicited conditional contribution preferences are used to examine the possibility that cooperation-

oriented types are more likely to disclose their past behavior.
2.4. Experimental Procedure

All experiments except the instructions were programmed using z-tree (Fischbacher
2007). All eligible subjects were sent solicitation messages via ORSEE (Online Recruitment
System for Economic Experiments) developed by Greiner (2015); and subjects voluntarily
registered for and participated in the experiment. No subjects participated in more than one
session. At the onset of the experiment, neutrally framed instructions for the conditional
contribution task were handed out to subjects and read aloud by the experimenter. Once the task

for eliciting cooperation types was over, instructions for the main part of the experiment (20

> In the experiment, this task was only included in the instructions shown on the computer screens, not in the hard
copy of instructions distributed to subjects, in order to avoid making this task salient.
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rounds of public goods games), which are likewise neutrally framed, were distributed and read
aloud. Control questions were included in each set of the instructions so as to check the subjects’
understanding of the experiment. Communication was prohibited during the entire experiment.
Subjects were also asked to switch off any electronic devices (e.g., cell phones) during the
experiment. Subjects were privately paid based on their accumulated ECUs (40 ECUs in the

experiment are exchanged for £1 of real money) at the end of the experiment.

3. Related Literature and Hypotheses

Standard theory predicts a point estimate in our environment because the MPCR is 0.8
(see Eq. (1)). That is, contributing zero ECUs to the joint account is a strictly dominant strategy
for each subject in any given period (07;/0c;; = —2 < 0). Therefore, with the logic of backward
induction, each subject would contribute nothing to their joint account in every period, assuming
that they believe that other subjects always choose defection without considering their opponents’
reputations. Considering the peers’ uniform full free-riding behavior, no one would costly
disclose their past towards the matched person in any period in the C-RM treatment; and
likewise no one would costly sorts into the reputation community in the C-Sorting treatment, in
order to save a disclosure/sorting cost. Disclosure or sorting decisions do not affect subjects’
payoffs in the F-RM and F-Sorting treatments, respectively, because these decisions can be made
for free and their peers would select defection always; hence, subjects would randomly decide

whether to disclose and sort in the two treatments.

HYPOTHESIS 1: Standard Theory Prediction.

(a) No one costly discloses their last-period contribution behavior in the C-RM treatment. No
one costly sorts into the reputation community in the C-Sorting treatment. (b) Disclosure and
sorting decisions are randomly made by subjects in the F-RM and R-Sorting treatments,

respectively. (c) Subjects contribute nothing to the joint accounts in each period in all treatments.
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A large body of experimental research has partially confirmed Hypothesis 1(c) in finitely-
repeated dilemma games when there are no institutions such as disclosure and sorting involved.
It demonstrates that although subjects contribute around 40% to 60% of the endowment in the
public goods games and around 30% to 40% of subjects choose to cooperate in the prisoner’s
dilemma games in earlier periods, they decrease the levels of cooperation steadily from period to
period (e.g., Ledyard 1995 and Chaudhuri 2011 for surveys on public goods games; Andreoni
and Miller 1993, Dal B6 and Dal B6 2014, Dal B6 et al. 2010 for evidence on prisoner’s

dilemma games).

But on the other hand, Selten and Stoecker (1986), Andreoni and Miller (1993), and also
recently Kamei and Putterman (forthcoming) have shown that subjects may be able to achieve
high levels of cooperation in earlier periods of finitely-repeated dilemma setups if they repeat a
finitely-repeated dilemma game (supergame) under some conditions.® In Selten and Stoecker
(1986), subjects repeated a 10-periods finitely-repeated prisoner’s dilemma game 25 times where
the pairing stayed fixed within supergames, but randomly changed across the supergames. The
subjects tended to be more cooperative in the first period of a given supergame as they gained
experiences, but end-game defection at the same time shifted to earlier periods in later
supergames. Andreoni and Miller (1993) likewise let subjects play 10-periods finitely-repeated
prisoner’s dilemma games 20 times. In the treatments where a partner-matching protocol was
used within supergames but a different partner was assigned to a subject in each supergame, the
subjects gradually raised the levels of cooperation in earlier periods from supergame to
supergame while the timing of end-game defection shifted to earlier periods. In later supergames,
the subjects’ within-supergame cooperation dynamics became stable.” Andreoni and Miller

(1993) also conducted treatments where a random-matching protocol was used within

® See Hauk and Nagel (2001) also.

7 Cox et al. (2015) showed that subjects learn to strategically cooperate from supergame to supergame when the
second movers are informed of the first movers’ history from earlier supergames and likewise when the first movers
are informed the second mover’s history from earlier supergames. In Cox et al. (2015), a partner-matching protocol
was used within a supergame and a perfect random-matching protocol was used across the supergames as in
Andreoni and Miller (1993).
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supergames. Their results from the random-matching sessions indicated that (a) the average
cooperation rate was much lower than when the partner matching was used and (b) unlike the
partner-matching treatment, the average cooperation rate in the first five periods was not
different from that in the last five periods.® Nevertheless, even in the later supergames with
random matching, the average cooperation rate was not zero as a small number of subjects still
cooperated in earlier periods. Kamei and Putterman (forthcoming) furthermore showed that when
subjects can choose with whom they interact and also when they can observe information on
peers’ past action choices within a given supergame, cooperation can grow from supergame to
supergame. The subjects’ learning behavior in later supergames in Selten and Stoecker (1986),
and the increase in cooperation with the partner-matching treatment in Andreoni and Miller
(1993) and Kamei and Putterman (forthcoming) can be rationalized by assuming that some
subjects have non-selfish preferences (e.g., Fehr and Schmidt 2006, Sobel 2005) or some
subjects believe that some peers are not selfish or believe that some peers believe that not
everyone is selfish (Kreps et al. 1982). Kreps et al. (1982) theoretically demonstrate a possibility
of such ‘rational’ cooperation behavior in a finitely-repeated dilemma game assuming that some
people believe that some fraction of their peers act on the tit-for-tat strategy.9 Andreoni and
Miller (1993) and Kamei and Putterman (forthcoming) also provide empirical evidence that
some subjects are non-selfish types and its presence may contribute to the above findings.10

Our experiment uses a standard single-supergame design. In addition, a random-matching
protocol is used within communities. Recall a low level of cooperation with random matching in
Andreoni and Miller (1993). Nevertheless, subjects’ rational cooperation behavior seen in the

past studies may happen even with our standard design because of the disclosure (sorting)

¥ The mean periods in which a subject selected defection were very small: they were constantly between 2 and 3
over the supergames in the random-matching sessions (Fig.4 in Andreoni and Miller 1993).

° We note that strategies like the ‘tit-for-tat” can be evolutionarily stable and can lead to mutual cooperation also in
infinitely-repeated interactions (Axelrod and Hamilton 1981, Axelrod 1984, Wedekind and Milinski 1996).

12 See Reuben and Suetens (2012) also. They used an indefinitely-repeated sequential prisoner’s dilemma game with
strategy method and showed that a non-negligible fraction of second movers select to cooperate if the game does not
end in a given period and matched first-movers selected cooperation. The prevalence of non-selfish types has also
been shown in past studies (e.g., Fischbacher et al. 2001, Kurzban and Houser 2005).
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institutions in the F-RM and C-RM (F-Sorting and C-Sorting) treatments as they may act as
coordination devices among subjects. The effectiveness of signaling has been shown in both
public goods game and prisoner’s dilemma game setups (e.g., Tyran and Feld 2006, Duffy and
Feltovich 2002)."" For an example of public goods games, Tyran and Feld (2006) show that
collectively selecting a non-deterrent sanction rule in a one-shot public goods dilemma may
encourage subjects to cooperate more, compared with when the same rule is exogenously
imposed, because voting for sanctions can serve as a signal that subjects would cooperate with
others. For an example of prisoner’s dilemma games, Duffy and Feltovich (2002) show that a
cheap-talk opportunity (where one subject in a pair can send a costless, nonbinding message to
the other subject in the pair as to which action he or she will select) in a prisoner’s dilemma
game makes cooperation more likely.'? Given that disclosure and sorting opportunities can serve
as devices to send signals, some subjects may choose to disclose or sort into the reputation
community and then contribute larger amounts than non-disclosers, as in past studies with voting,

cheap talk and communication.

HYPOTHESIS 2: Some subjects disclose their past towards their matched persons in the C-RM
and F-RM treatments. Some subjects sort into the reputation community through disclosure in

the C-Sorting and F-Sorting treatments.

Precisely, how many subjects disclose their last-period action choices in the C-RM and F-
RM treatments as in Hypothesis 2?7 What about for the C-Sorting and F-Sorting treatments? How
likely are contributions to be sustained at high levels with the disclosure institution or with the
sorting institution? A well-known strategy, similar to the tit-for-tat, in the context of public

goods games is the so-called ‘conditional cooperation strategy’ (e.g., Fischbacher et al. 2001,

' Giving an opportunity to subjects so that they can send signals also improve coordination among subjects in
coordination games (e.g., Cooper et al. 1992 and Kamei 2016b).

2 Also see Duffy and Feltovich (2006), which show that the cooperation rate does not rise furthermore when
receivers of message can also see the senders’ previous-round actions, compared with when only the cheap-talk
opportunity is available.
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Fischbacher and Gichter 2010)." For an illustration purpose, we will assume that subject i is a
material payoff maximizer. First consider subject i’s decisions in period #, where ¢ < 19, in the C-
RM and F-RM treatments. Suppose that subject i contributed a large amount c to the joint
account in period ¢ — 1. Suppose also that subject i believes that p percent of her peers are
disclosing their past and are acting on the conditional cooperation strategy where they contribute
amounts that are the same as their pair partners’ last-period contributions in a given period if the
partners’ last-period behaviors are observable; and they contribute zero ECUs, otherwise.
Suppose also that the rest (1 — p percent of their peers) are acting on the “always defect” strategy
according to her belief. With the “always defect” strategy, players unconditionally select
defection. Lastly, suppose that subject i correctly anticipates their peers’ behavior and all of her
above beliefs turn out to be true. We first study the case where subject i disclosed her past also in
period ¢. Under this setup, if p is sufficiently large, it is materially beneficial for i to continue to
contribute a large amount in period z. To see this, suppose that subject i chooses to contribute the
large amount ¢ again in period ¢. Under this situation, i obtains a payoff of: 20 — ¢ + r-c:[1 +
(p/100)], where r = .8. Subject i’s payoff from the two consecutive periods (periods ¢ and 7 + 1),
Vi, 1s calculated as:
Vii=—lcrm + 20 —c + rc[1+(p/100)] + (1/2)- V44,
where 1c.rum 1s an indicator variable which equals 1 for the C-RM treatment; and 0, otherwise.
From the condition: V;; = V,;;, we can find the value of V;:
Vii==21crm +40 + {—=2 + 2r-[1+(p/100)] }c.
By contrast, if subject i chooses to contribute O in period ¢, subject i’s maximum payoff in
periods 7 and # + 1 would become:
Vii=—lcrm+20+rc+20=—1crm+ 40+ rc.

Therefore, we have, by using r = .8:

" Some subjects’ conditional cooperation behavior can be rationalized by other-regarding preferences, such as
inequity aversion (e.g., Fehr and Schmidt 1999) and reciprocity (e.g., Rabin 1993, Dufwenberg and Kirchsteiger
2004, Cox et al. 2007).
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Vie—=Vii=—lcrm + {-1.2+ 1.6 (p/100)}c. (2)

This suggests that V;, is bigger than V’;, if p is large enough that p > p = 75[%] in the F-RM

treatment; and that the former is bigger than the latter if p > 75 + 62.5/c[%] in the C-RM
treatment. Note that 75 + 62.5/c is less than 100 if ¢ > 3 (whose condition is very weak and

would be most likely met assuming the findings of past experimental research).

We now compare subject i’s payoff between when i disclose her past and when i does not
do so. An analysis indicates that it is not materially beneficial for i to not disclose if p is
sufficiently large because such hiding triggers her current-period partner’s defection. The
threshold value of p that makes disclosing materially beneficial can be calculated by comparing
Vi/2 and 20 (which is the defection payoff):

Vid2—=20=—1crm + {— 0.2 + 0.8:(p/100) }c > 0. 3)
Condition (3) holds for p > 25[%] in the F-RM treatment and for p > 25 + 125/c[%] in the C-RM
treatment. Here, 25 + 125/c is less than 100 unless c =0 or 1 (¢ =0 or 1 is very unlikely

situations based on the evidence from past experimental research).

All of the aforementioned calculations indicate that when p is sufficiently large,
cooperation can be sustained at a high level only with selfish motives. These also indicate that
such a high level of cooperation is more likely to be achieved in the F-RM treatment than in the
C-RM treatment because the threshold p is lower in the former treatment than in the latter. We
note that in these considerations, subjects do not need to exhibit non-standard preferences as
discussed in Kreps ez al. (1982). If a sufficiently large fraction of subjects believe that a large
percentage of their peers will disclose their past and choose (mimic) such conditional
cooperation strategy, then rational cooperation can happen even though all are non-selfish types.

In the C-Sorting and F-Sorting treatments, each discloser is assured that he or she is
matched with another discloser (except some small cases mentioned in Section 2). This means
that p is close to 100% in the reputation community, assuming that joining the reputation
community is a signal of subjects’ conditional cooperation behavior as in Hypothesis 2. Thus, the
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above discussion on the threshold values of p which make cooperation materially beneficial
suggest that rational cooperation can be more easily achieved in the reputation community of the
C-Sorting than in the C-RM treatment, and likewise in the F-Sorting treatment than in the F-RM

treatment. All of these considerations are summarized as Hypothesis 3 below.

HYPOTHESIS 3: (a) If subjects believe that more than 75[%] (75 + 62.5/c[%]) of their peers
are disclosers and are employing the conditional cooperation strategy, then cooperation can be
sustained at a high level in the F-RM (C-RM) treatment. (b) Cooperation is sustained at a higher
level in the F-RM treatment than in the C-RM treatment. (c) Cooperation is more likely to be
sustained at a higher level in the reputation community in the F-Sorting (C-Sorting) treatment
than in the F-RM (C-RM) treatment. (d) Cooperation is sustained at a higher level in the

reputation community than in the anonymous community in the two sorting treatments.

We note that mutual cooperation may be more likely to be achieved in the C-Sorting and
F-Sorting treatments than in the C-RM and F-RM treatments, respectively, even if there are no
material incentives to build cooperative reputations, if (i) some subjects are non-selfish types and
(i1) such non-selfish types are disclosers. As briefly mentioned earlier, there is a large volume of
literature on the prevalence of non-selfish human types. It has shown that people may indeed be
able to sustain cooperation if they are matched with like-minded others with respect to the degree
of cooperativeness (e.g., Gunnthorsdottir et al. 2007, Géachter and Thoni 2010). Therefore,
testing Hypothesis 3 is not a simple task. In order to disentangle subjects’ selfish reputation-
building motives from non-selfish motives, we classify subjects’ cooperation types by using the
conditional contribution task (Fischbacher et al. 2001) included at the onset of the experiment;

and we then study the reputation building behavior for each cooperation type (see Section 4).

Hypothesis 3(a) can be explored by using the elicited beliefs on the percentage of
disclosers in the C-RM and F-RM treatments. If cooperation evolves and is sustained at high

levels in the C-RM and F-RM treatments with the logic discussed above, then the average beliefs
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should be at least greater than 75 + 62.5/¢ [%] and 75[%] and in the C-RM and F-RM treatments,

respectively, where ¢ is the average contribution of disclosers in the C-RM treatment.

Hypotheses 3(c) and (d) imply that the fractions of subjects who disclose to sort into the
reputation community in the F-Sorting and C-Sorting treatments are higher than the fractions of
subjects who disclose in the F-RM and C-RM treatments, respectively, because achieving mutual
cooperation would be easier in the reputation community than in the community where

disclosers and non-disclosers co-exist. This leads to the following additional hypothesis.

HYPOTHESIS 3(e): The percentage of subjects that sort into the reputation community through

disclosure in the C-Sorting (F-Sorting) treatment is higher than that of subjects that disclose in

the C-RM (F-RM) treatment.

Lastly, we note that our paper is also related to a large body of experimental literature on
(i) endogenous group formation (e.g., Ahn et al. 2008 and 2009, Aimone et al. 2013, Bayer 2011,
Coricelli et al. 2004, Ehrhart and Keser 1999, Gallo and Yan 2015, Kamei and Putterman
forthcoming, Page et al. 2005) and (ii) institutional choices based on voting with feet (e.g., Fehr
and Williams 2013, Grimm and Mengel 2009, Giirerk et al. 2006, Rockenbach and Milinski
20006) for the C-Sorting and F-Sorting treatments. As for literature (i), it proposes that
cooperation may evolve in public goods games or prisoner’s dilemma games with fixed group
size if individuals are provided with both an ability to choose with whom they interact and
sufficient information on other players’ past behaviors (e.g., Page et al. 2005, Bayer 2011,
Kamei and Putterman forthcoming).14 For instance, subjects in Page et al. (2005) formed groups
of four in every three periods using a mutual selection protocol and played four-person public
goods games with each other. Page er al. (2005) showed that the endogenous group formation is

helpful in sustaining cooperation, compared with the control treatment without such endogenous

' Also see Aimone et al. (2013).
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re-grouping (also see Kamei and Putterman, forthcoming).15 Bayer (2011) let subjects play six
sets of four periods in sequence, where each subject had a endogenous matching protocol based
on Gale and Shapley (1962) at the onset of each set and then played two-person public goods
games with each other for four periods in a given set. He found that the endogenous group
formation increases efficiency (contribution and payoffs). Similar findings have also been seen
in dilemma games with variable group size if entry to a new group requires the group members’
agreement (e.g., some treatments in Ahn et al. 2008 and 2009, Charness and Yang 2014, Gallo
and Yan 2015). For instance, Ahn et al. (2008) let subjects play a sequence of endogenous group
formation followed by a public goods game with negative externality in each group, for 25 times.
Ahn et al. (2008) found that for a given group size, subjects contribute more and they suffer less
from the congestion problem when group members’ approval is required to join a group than
otherwise. In Charness and Yang (2014), each group was periodically given an opportunity to
merge with another group on condition that at least 60% of members in each group wished to do
so. Their data showed that such group formation opportunities increase subjects’ contribution
amounts, compared with when subjects are exogenously assigned to a group with the same fixed
group size. In a dynamic network formation experiment where a new link can be formed when
the recipient accepts a proposal made by another subject, Gallo and Yan (2015) found that global
reputation information (a list of past actions of every subject) can improve the efficacy of
dynamic network formation. On the other hand, however, when allowed to change their
interaction groups at will (i.e., without their members’ agreement for moving-in or out, or
without threat of exclusion), it is known that selfish individuals may attempt to join groups that
have cooperators, aiming to exploit them, and as a result cooperation may be difficult to evolve
in N-person dilemmas, where group size N > 2 (e.g., some treatments in Ahn et al. 2008 and

2009, Ehrhart and Keser 1999). For example, Ehrhart and Keser (1999) let subjects play a

'> We note that the effectiveness of endogenous group formation may be affected by its group formation procedure.
For instance, the experiment in Coricelli et al. (2004) indicated that unidirectional partner selection may be more
effective in increasing voluntary contribution than bidirectional partner selection.
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sequence of group adherence decision followed by a public goods game. In the group adherence
decision stage, each subject was given information including the list of group’s identification
numbers and average group contributions, and was then given an opportunity to switch groups.
The experiments indicated that cooperation was not sustained at a high level because groups with
high contributors were joined by selfish individuals with intentions to exploit them. The findings
from past experiments such as Ehrhart and Keser (1999) may or may not be extended to our
experimental setup. In our experiment, unlike these past studies on endogenous group formation,
subjects do not engage in an N-person dilemma game with all group members (N persons).
Instead, subjects who decide to join the reputation or anonymous community are randomly
matched with another subject within their community and they then play the two-person
prisoner’s dilemma game with each other. Thus, although such chasing behaviors of malicious
individuals may be prevalent, subjects are able to adopt tit-for-tat-like discriminating strategies
targeted to the specific malicious members with help of the reputation mechanisms, as discussed
with the conditional cooperation strategy above. As such, chasing behaviors by malicious
individuals may be less beneficial in our study and cooperation may be sustained at a high level
in the reputation community of the sorting treatments. Nevertheless, such a punishment or
protective action lowers a member’s own reputation. Accordingly, there is also a chance where
small instances of low contribution events may spread to other members and may quickly
destroy the community’s cooperation norms. As for a comparison between the C-Sorting and F-
Sorting treatments, the average contribution in the reputation community could be higher in the
C-Sorting treatment because the positive cost of sorting may discourage subjects with such

malicious intentions from joining the reputation community to some degree.

HYPOTHESIS 4: Cooperation in the reputation community is sustained at a higher level in the

C-Sorting treatment than in the F-Sorting treatment.

As for literature (ii) mentioned above, for instance, Giirerk et al. (2006) has shown that

when given a choice whether to join a group with an informal sanctioning institution (where each
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group member has an option to costly punish others after observing others’ action choices) or to
join one without it, almost all subjects select the sanctioning institution and successfully
cooperate with each other. Rockenbach and Milinski (2006) show that the interaction between
costly punishment and reputation building enhances cooperation. Specifically, they let subjects
choose a stage game between (a) a public goods game followed by costly punishment stage and
an indirect reciprocity game and (b) a public goods game followed only by an indirect
reciprocity game, in every period. They found that regime (a) was more popular than regime (b)
in later periods. The data of Rockenbach and Milinski (2006) also indicated that those who
selected regime (a) contributed significantly more than those who selected regime (b) (the
average contributions declined steadily from period to period under regime (b)). Fehr and
Williams (2013) let subjects choose among four environments including centralized sanctioning
where one member is elected by voting and only the elected member can punish each member in
this environment. They found that the centralized sanctioning institution and an informal
sanctioning institution are most frequently chosen and subjects can achieve higher cooperation
with these institutions.'® Lastly, Grimm and Mengel (2009) let subjects choose one out of two
payoff matrices. With one of the two payoff matrices, a subject would have not only less
temptation to defect but also a less mutual defection payoff. The subjects then played an N-
person prisoner’s dilemma game, where N is the community size that selected the same payoff
matrix. Grimm and Mengel (2009) found that subjects cooperate significantly more when they
sacrifice the defector gains. These past studies are different from our study with two important
aspects. First, in these past studies, once a subject self-selects an environment in a given period,
her payoff depends on action choices of a/l members in the selected environment. In our study,
each subject is randomly matched with one person in the selected community and then plays the
two-person dilemma games. Second, unlike the past studies, subjects in our study are provided

an opportunity to join an environment with the reputation mechanism only. That is, except the

16 See also Nicklisch ef al. (2015).
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presence of the reputation mechanism, not only subjects’ set of actions but also their payoff
structure is the same between the reputation and anonymous communities (subjects neither have
an additional punishment stage nor have a different payoff formula in the reputation community).
Thus, for instance, unlike the research such as Giirerk et al. (2006), a constituent member must
avoid contributing high amounts in order to avoid being exploited, when he encounters with a
low cooperator in a given period. This kind of defection behavior may harm the community’s
cooperation norms as already discussed. The competitive advantage of the reputation
environment over the anonymous environment is therefore not clear in our study in the context

of these two branches of literature (i) and (ii) unlike Hypothesis 3(d).

4. Results

We conducted 16 sessions — four sessions for each treatment — at Durham University in
August 2015, February, June through August in 2016. A total of 180 Durham University subjects
participated in the experiment. The session size was 12 subjects in all sessions, except one
session each in the C-Sorting, F-RM and F-Sorting treatments.'’ The average payment (including
participation fee of £3) was £15.81 with a standard deviation of £0.89. The average duration of

the experiment (including payment to the subjects) was around 90 minutes.
4.1. Subjects’ Disclosure and Sorting Decisions, and their Average Contributions

We first overview the trends of subjects’ disclosure decisions and average contribution
amounts in the C-RM and F-RM treatments. Figure 2 reports the trends. The data shows that
Hypothesis 1 does not hold. Even when there are no sorting opportunities, a non-negligible
fraction of subjects choose to disclose their past as in Hypothesis 2, irrespective of whether the
disclosure cost is zero or not. The overall fraction of disclosers in the C-RM treatment is 23.0%
(Table 1). The disclosure rate increases significantly in the F-RM treatments, relative to the C-

RM treatment (Part (II) of Appendix Table C.2), and the fraction of disclosers is a little above

17 S . :
The session size was eight for these three sessions.
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the half of the subjects, 53.9% (Table 1)."® The subjects’ average beliefs on the fraction of
disclosers transit almost parallel to the actual percentages of disclosers in the C-RM and F-RM
treatments (Panels I(c) and II(c) in Figure 2). Although these beliefs are clearly above zero, they
are much lower than the percentages of conditional cooperative disclosers that selfish players
must believe so that cooperation is theoretically materially beneficial in the random-matching
treatments (Hypothesis 3(a)). The trends of average contributions in the C-RM and F-RM
treatments are similar to each other and the average contributions follow the typical free-riding
dynamics seen in the literature (e.g. Ledyard 1995, Chaudhuri 2011). Specifically, average
contributions begin with around 40% and 50% of the endowment and steadily decline from
period to period in the C-RM and F-RM treatments, respectively (Panels I(a) and II(a) in Figure
2). The decreasing trends are statistically significant (columns (1) and (4) in Table 2). This result

on the decreasing trends is consistent with the failure of Hypothesis 3(a) in our experiment.

RESULT 1: Non-negligible fractions of subjects disclose their past in the C-RM and F-RM
treatments. Subjects correctly form beliefs on the percentages of disclosers among peers.
However, subjects’ beliefs on the disclosure rate are much lower than the threshold percentages
summarized in Hypothesis 3(a). The average contributions in the C-RM and F-RM treatments

steadily decline from period to period.

When the sorting device is present, significantly larger fractions of subjects disclose their
last-period contribution amounts to join the reputation community, compared with the
corresponding random-matching treatments.'? The fractions of those who sorted into the
reputation community are 52.8% and 70.7% in the C-Sorting and F-Sorting treatments,
respectively (Table 1). The higher disclosure rates in the sorting treatments support Hypothesis

3(e). In addition, Hypothesis 3(d) holds for both the C-Sorting and F-Sorting treatments: the

'8 A regression analysis shows that subjects’ frequency of disclosing in each of the C-RM and F-RM treatments is
significantly different from 0. See the estimates of the constant terms of Panel (I) in Appendix Table C.2.
1 See Panel (I) of Appendix Table C.2.
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average contributions in the reputation community are higher than those in the anonymous

community in the two treatments (Panels I(a) and II(a) in Figure 2).20

RESULT 2: Significantly larger fractions of subjects disclose their past in the C-Sorting and F-
Sorting treatments, compared with the C-RM and F-RM treatments, respectively. The average
contributions are significantly higher in the reputation community than in the anonymous

community in the C-Sorting and F-Sorting treatments.

A close look at the data indicates that subjects’ contribution dynamics in the reputation
community differ between the C-Sorting and F-Sorting treatments. On the one hand, disclosers
in the reputation community continuously contribute more than half of their endowment, ranging
from around 10 to 15 ECUs on average, to their joint accounts in the C-Sorting treatment. The
high cooperation norms were well sustained, except the end period (Andreoni 1988). This trend
is clearly different from that in the C-RM treatment as well as in the anonymous community in
the C-Sorting treatment (Panel I(a), Figure 2). The overall average contribution of the disclosers
in the reputation community is 11.96 ECUs, which is significantly higher than the average
contribution in the C-RM treatment, 6.02 ECUs (Mann-Whitney test using session-average data,
p-value = .021, two-sided).”' Although the disclosers that joined the reputation community had
to pay one ECU for disclosure, their average per-period payoff (26.01 ECUs) was significantly
larger than the average per-period payoff in the C-RM treatment (23.40 ECUs) (Mann-Whitney
test using session-average data, p-value = .021, two-sided).

On the other hand, in the F-Sorting treatment, where sorting can be made for free, the
average contributions in the reputation community hover between 8 ECUs and 11 ECUs during

the first ten periods and then between 6 ECUs and 9 ECUs during the second ten periods. As

2 A session-average Wilcoxon signed ranks test finds that the difference is statistically significant if we use all data
of the two treatments (p = .0117, two-sided).

*! The average contribution in the anonymous community (the set of non-disclosers) in the C-Sorting treatment was
almost the same as the average contribution in the C-RM treatment (Table 1, Figure 2I(a)). A Mann-Whitney test
finds that the average contribution of the disclosers in the reputation community is also significantly different from
that of non-disclosers in the anonymous community in the C-Sorting treatment (p-value = .021, two-sided).
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shown in Panel Il(a) of Figure 2, the average contributions in the reputation community are on
average in a declining trend, unlike the ones in the C-Sorting treatment. A regression analysis
confirms that the decreasing trend is significant (Table 2). The overall average contribution in
the reputation community was 9.03 ECUs, which was higher than the average contribution in the
F-RM treatment, 7.62 ECUs (Table 1), but the difference between the two is not statistically
significant (Mann-Whitney test using session-average data, p-value = .2482, two-sided).

As in Result 2, low cooperation norms were commonly observed in the anonymous
community in both of the two sorting treatments. Non-disclosers in the C-Sorting treatment
contributed always less than 9 ECUs on average and steadily and significantly decreased their
contributions from period to period (Panel I(a) in Figure 2, Table 2). In the F-Sorting treatment,
non-disclosers contributed low amounts from the earlier periods: the average contributions

hovered between 4 ECUs and 8 ECUs throughout the experiment (Panel 1I(a) in Figure 2).

RESULT 3: Strong cooperation norms are well sustained in the reputation community in the C-
Sorting treatment. Specifically, the average contribution is significantly higher in the reputation
community in the C-Sorting treatment compared with the C-RM treatment. This is not true for
the reputation community in the F-Sorting treatment, whose cooperation norms are not

significantly different from those in the F-RM treatment.

In short, our data showed that cooperation is not sustained at high levels in the C-RM and
F-RM treatments (Result 1), but that the costly sorting mechanism serves as an effective
coordination device for subjects to cooperate with each other in the reputation community
(Results 2 and 3). But, to what extent did subjects attempt to strategically build a good reputation
in the C-RM and F-RM treatments? What drove the high efficiency in the sorting treatments?
Why did the efficiency in the reputation community differ between the two sorting treatments as

in Result 37 We will closely look at the data to answer these questions in the next two sections.

4.2. Disclosure Decisions and Action Choices in the C-RM and F-RM treatments
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We found that subjects were not able to sustain cooperation only through disclosure,
regardless of the disclosure costs, in the two random-matching treatments (Result 1). A detailed
analysis reveals that subjects’ disclosure decisions and their subsequent decisions to contribute
are closely linked to each other as assumed in the discussions in Section 3. Figure 3 reports the
average contribution amounts by disclosure decision in the C-RM and F-RM treatments. It
indicates that disclosers on average contributed 11.0 ECUs and 10.5 ECUs in the C-RM and F-
RM treatments, respectively, both of which are significantly higher than the average contribution

amounts of non-disclosers in these two treatments (which are 4.4 ECUs and 3.9 ECUs).22

RESULT 4: Disclosers are significantly more likely than non-disclosers to contribute large

amounts to the joint accounts in the C-RM and F-RM treatments.

Result 4, combined with the realized low levels of disclosure rates (Result 1), suggests
that it was not materially beneficial for subject i to strategically build a cooperative reputation by

disclosing his or her past and acting pro-socially in the C-RM and F-RM treatments.

Despite the failure of rational cooperation in the C-RM and F-RM treatments, some
selfish subjects may strategically contribute positive amounts to the joint account to build
cooperative reputations and then disclose the contribution amounts in the following periods. The
conditional contribution schedule (Fischbacher ef al. 2001) elicited from each subject can be
used for this analysis. The average conditional schedule of the overall subject population group
falls in line with the standard conditional cooperator type: own contribution amounts are
significantly positively increasing in the others’ average contribution amounts (Appendix Figure
C.2). In our detailed analysis below, we focus on two cooperation types: “conditional
cooperators” and “free riders.” Similar to Fischbacher et al. (2001), we define those whose own

contribution amounts and the others’ average contribution amounts are significantly positively

> We conducted an individual random-effects ordered probit regression in which the dependent variable is subject
i’s contribution amount (€{0, 1, 2, ..., 20}) in period ¢ and the independent variable is a dummy which equals 1 if i
disclosed and O if i did not disclose his or her last-period contribution amount. Standard errors were clustered by
session for each treatment. We found that the dummy variable obtains a significantly positive coefficient at the 1%
level for each of the C-RM and F-RM treatments. The results are omitted to conserve space.
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correlated at least at the 5% level (according to spearman’s p correlation coefficients) as the
conditional cooperators. We also define those whose own contribution amounts are always zero
as free riders. Based on these classification criteria, 58.3% and 12.5% of subjects are classified
as conditional cooperators and free riders, respectively, in the C-RM treatment. Likewise, 63.6%
and 20.5% of subjects are classified as conditional cooperators and free riders, respectively, in

the F-RM treatment.

The analysis shows that a substantial fraction of conditional cooperators did not disclose
while some free riders did disclose their last-period action choices. The percentages of
conditional cooperators and free riders who selected to costly disclose their past in the C-RM
treatment are on average 25.8% and 21.1%, respectively. These two percentages in the F-RM
treatment are 55.3% and 50.3%, respectively. It is intriguing that the disclosure rates are similar
between conditional cooperators and free riders in the C-RM and F-RM treatments. The fit of the
classification method based on Fischbacher et al. (2001) to subjects’ contribution behavior can
be examined by looking at subjects’ contribution amounts in period 20 (the final period of the
experiment). In period 20, a subject would not contribute positive amounts if he or she is purely
selfish. Panels 1(b) and 2(b) of Figure 3 report the average contributions in period 20. These
figures provide three interesting features, among others. First, as is consistent with Result 4,
disclosers on average contribute higher amounts than non-disclosers even when only period 20 is
considered. The ratios of the average contribution by disclosers to that by non-disclosers are
around 2.9 and 8.2 in the C-RM and F-RM treatments, respectively (see the “All subjects” bars
in the two panels). Second, disclosers on average contribute relatively large amounts even in
period 20. The average contributions of disclosers are 9.2 ECUs and 7.4 ECUs in the C-RM and
F-RM treatments, respectively. Third, and as importantly, the average contributions of free riders
in period 20 are much lower than those of conditional cooperators. For instance, the average
contributions of free riders in the C-RM treatment are 0.0 ECUs when disclosing their last-period

actions (0.6 ECUs when not disclosing their last-period actions). The third observation implies
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that the classified cooperation types are good indicators to measure subjects’ contribution

behavior.

Panels 1(a) and 2(a) of Figure 3 report average contribution amounts across all periods
but periods 1 and 20 by disclosure decision. It indicates that both conditional cooperators and
free riders contribute large amounts in the C-RM and F-RM treatments when they disclosed their
last-period contribution amounts. The differences in the average contribution between
conditional cooperators and free riders are not significant in both of the treatments (see columns
(1) and (2) in Appendix Table C.3). This suggests that some free riders mimic the behavior of

conditional cooperators by strategically contributing much in the C-RM and F-RM treatments.

RESULT 5: (a) Regardless of disclosure decisions, free riders contribute much smaller amounts
to the joint account in period 20, compared with conditional cooperators, in the C-RM and F-
RM treatments. (b) However, free riders contribute almost similar amounts to conditional
cooperators during the course of their plays (periods before period 20) when they disclose their

last-period contribution amounts.

In summary, the main reason behind the subjects’ failure to sustain cooperation in the C-
RM and F-RM treatments is that although disclosers, whether conditional cooperators or free
riders, attempted to build cooperative reputations (Result 5), a substantial fraction of subjects did

not disclose their past and then contributed only small amounts (Results 1 and 4).
4.3. Sorting Decisions and Action Choices in the C-Sorting and F-Sorting treatments

As discussed, subjects were successfully able to cooperate with each other in the
reputation community than in the anonymous treatment. With a closer look, we found that
although the level of cooperation was higher in the reputation community than in the anonymous
community for the F-Sorting treatment, the cooperation norms in the reputation community was

lower than that in the C-Sorting treatment. What drove the successful cooperation in the
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reputation community? Why did the performance of the reputation community differ between the

two treatments?

The C-Sorting and F-Sorting treatments have sorting mechanisms in that disclosers are
matched with other disclosers in each period, unlike the C-RM and F-RM treatments. One
possibility to answer the above two questions is that the composition of cooperation types are
different between the reputation community and the anonymous community.23 However, our
data does not support this hypothesis. Appendix Figure C.3 reports the percentages of
conditional cooperators and free riders in each of the reputation and anonymous communities.
The data shows that these percentages are not significantly different between the reputation and
anonymous communities in both the C-Sorting and F-Sorting treatments. In addition, as similar
to Result 5(b), free riders contributed amounts similar to conditional cooperators in the
reputation community.24 The free riders’ reputation building behavior is not surprising as they
are assured to be paired with others disclosers thanks to the sorting devices embedded in the
sorting treatments. These analyses suggest that the stronger cooperation norms emerged in the
reputation community, especially in the C-Sorting treatment, were not due to the self-selection of

cooperation-oriented subjects.

RESLT 6: The percentages of conditional cooperators and free riders in the reputation
community are not significantly different from those in the anonymous community in the C-
Sorting and F-Sorting treatments. Moreover, the contribution behavior of conditional

cooperators is not significantly different from that of free riders in the sorting treatments.

> It has been demonstrated that subjects cooperate significantly more if they are sorted and are grouped with like-
minded cooperative types in dilemma games (e.g., Gunnthorsdottir ez al. 2007, Gachter and Thoni 2010).

** Conditional cooperators and free riders on average contributed 11.4 ECUs and 10.2 ECUs, respectively, to the
joint accounts in the reputation community of the C-Sorting treatment; the difference in the average contribution is
not statistically significant according to a session-level Mann-Whitney test (two-sided p-value = .2482). Conditional
cooperators and free riders on average contributed 9.3 ECUs and 7.5 ECUs, respectively, to the joint accounts in the
reputation community of the F-Sorting treatment; the difference in the average contribution is not statistically
significant according to a session-level Mann-Whitney test (two-sided p-value = .3865).
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The next possible factor that was behind the high efficiency in the reputation community

is subjects’ higher beliefs on their matched disclosers’ contribution amounts.

First, our data shows that subjects’ beliefs on their matched partners’ contribution
amounts significantly affect their own contribution behavior. This is true not only for the C-
Sorting and F-Sorting treatments but also for the C-RM and F-RM treatments. Panels I(b) and
II(b) in Figure 2 report the trends of the subjects’ beliefs in the C-Sorting and F-Sorting
treatments. The data revealed that disclosers’ contribution amounts fluctuated parallel to their
beliefs on matched partners’ contributions (see red lines with diamonds in Panels (a) and (b)).
The disclosers’ average belief in the C-Sorting treatment was 12.15 ECUs, which was only .2
ECUs higher than the average of their own contribution amounts. Likewise, the disclosers’
average belief in the F-Sorting treatment was 8.75 ECUs, which was only .28 ECUs lower than
the average of their own contribution amount. The similar holds for non-disclosers (see blue line
with triangles in Panels (a) and (b).” A regression analysis confirms that contribution amounts
and subjects’ beliefs are significantly positively correlated for each of disclosers and non-
disclosers in both the C-Sorting and F-Sorting treatments (columns (3) to (6) in Table 3(a)). The
highly positive correlations between own actions and beliefs on the peers’ action choices
resonates with the idea that people experience psychological satisfaction from mutual
cooperation (e.g., Fehr and Géchter 2000, 2002, Charness and Rabin 2002, Falk et al. 2005,
Kamei and Putterman 2015, Rilling et al. 2002, Decety et al. 2004). The impact of subjects’
beliefs on their own contributions is similarly observed in the C-RM and F-RM treatments
(Table 3(a)).

Second, our data shows that subjects form beliefs based on their matched partners’ last-
period contribution amounts when the past contribution amounts are revealed to them. Table 3(b)

reports a regression analysis in which the dependent variable is subject i’s belief on his or her

* For instance, the non-disclosers in the C-Sorting treatment on average believed that their partners would
contribute 7.10 ECUs, which was only a little higher than the non-disclosers’ average contribution, but it is not
significantly different from the actual contribution amount.
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period ¢ matched partner’s contribution amount and the independent variable includes the
partner’s reputation score. First, in the C-RM and F-RM treatments, subjects form significantly
higher beliefs when they are matched with disclosers than when they are matched with non-
disclosers. In addition, when subjects are matched with disclosers, their beliefs are positively
correlated with the disclosers’ last-period contribution amounts (Panel (b1)). Second, likewise, in
the reputation community of the two sorting treatments, significantly positive correlations
between disclosers’ beliefs and period r matched partners’ last-period contribution amounts are
observed (Panel (b2)). Panel I(b) of Figure 2 shows that the much higher beliefs formed by
disclosers in the C-Sorting treatment are almost parallel to the high contribution amounts their

matched partners made in the last period which were informed to disclosers.

These two analyses suggest that a key for the success of high efficiency in the reputation
community lies on the sorting mechanism where disclosers are matched with other disclosers.
The impact of not having the sorting opportunity is substantial. Around 77% and 46% of the
subjects did not disclose their last-period contribution amounts and then contributed only small
amounts to the joint account in the C-RM and F-RM treatments, respectively (Result 4). The
matched partners of the non-disclosers contributed significantly less in the C-RM and F-RM
treatments as already discussed. This suggests an important role of the self-selection device in

making rational cooperation successful.

RESULT 7: (a) Subjects’ contribution amounts and beliefs on their matched partners are
significantly positively correlated in all of the four treatments. (b) The disclosers’ beliefs and
their matched partners’ last-period contribution amounts are significantly positively correlated
in the C-Sorting and F-Sorting treatments. (c) Subjects form significantly higher beliefs when
they are matched with disclosers than otherwise; and the beliefs on the disclosers’ contribution
amounts are significantly positively correlated with the matched partners’ last-period

contribution amounts in the C-RM and F-RM treatments.
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As discussed earlier, Panels I(a) and II(a) of Figure 2 indicate a difference in the
evolution of cooperation in the reputation community between the C-Sorting and F-Sorting
treatments. Results 7(a) and (b) and Panels I(b) and II(b) of Figure 2 suggest that the difference
in the level of cooperation between the two treatments is caused by the difference in the matched
partners’ last-period contribution amounts: the difference in partners’ reputation score leads to
the difference in beliefs on the partners’ cooperativeness between the two treatments.
Specifically, based on partners’ previous behavior, disclosers formed much higher levels of
beliefs in the C-Sorting treatment, whereas they formed only modest level of beliefs in the F-
Sorting treatment. A likely reason for this difference is the free entrance to the reputation
community in the F-Sorting treatment. In the literature of endogenous group formation, as
discussed in Section 3, it is known that selfish individuals may chase cooperative ones
attempting to exploit them and as a result cooperation may easily collapse (Ahn et al. 2008, 2009,
Ehrhart and Keser 1999). The lack of the cost for sorting in the F-Sorting treatment may
strengthen this negative effect of mobility. Figure 4 reports subject-by-subject average
contribution amounts in the reputation community in the C-Sorting and F-Sorting treatments.
This clearly shows that almost all subjects in the F-Sorting treatments very frequently joined the
reputation community. The percentages of subjects who joined the reputation community more
than ten times (except period 20), which we call the “frequent disclosers” hereafter, are 50.0%
and 75.0% in the C-Sorting and F-Sorting treatment, respectively. The two percentages are
significantly different (Two-sample test of proportions, two-sided p-value = .0154). Figure 4 also
indicates that a larger percentage of the frequent disclosers contributed large amounts to the joint
account in the C-Sorting treatment, compared with the F-Sorting treatment. For example, the
percentages of the frequent disclosers that contributed amounts less than 10 ECUs are 9.1% and
40.9% in the C-Sorting and F-Sorting treatments, respectively. The small percentage in the C-
Sorting treatment is striking. The two percentages are significantly different (Two-sample test of

proportions, two-sided p-value = .0070). The percentages of the frequent disclosers that
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contributed very small amount, less than 5 ECUs, are 2.2% and 15.9% in the C-Sorting and F-
Sorting treatments, respectively; and the two percentages are weakly significantly different
(Two-sample test of proportions, two-sided p-value = .0859). These analyses suggest that a
significantly larger fraction of subjects with intentions to exploit high contributors joined the

reputation community when joining is free, compared with when it is costly.

RESULT 8: A significantly larger percentage of those who attempt to exploit high contributors

join the reputation community in the F-Sorting treatment than in the C-Sorting treatment.

Result 8 implies that the reputation community is more unstable in the F-Sorting
treatment than in the C-Sorting treatment. This is because disclosers employ the discriminating
strategies as summarized in Results 7(a) and (b); and some subjects’ low contribution events
would quickly spread to other subjects with the reputation system. This contagion process
implied by Results 7 and 8 can explain the difference in the cooperation dynamics in the

reputation community between the C-Sorting and F-Sorting treatments summarized in Result 3.

Lastly, we note that although the efficiency of the reputation community is significantly
higher than that in the anonymous community especially in the C-Sorting treatment, a non-
negligible fraction of the subjects stay away from the reputation community. This phenomenon
cannot be explained by conditional cooperation types (Result 6). What accounts for this
phenomenon? A regression analysis shows that this sorting outcome can be explained by the
difference in people’s expectation with regards to their peers’ contribution behavior. In the
regression, we used each subject’s session-average beliefs on their matched peers’ contribution
amounts in the reputation community or anonymous community as the dependent variable. The
independent variable includes the number of periods in which the subject joined the reputation
community up to period 19. The data reveals that the reputation community in the C-Sorting
treatment attracted subjects with more optimistic expectation about their peers’ action choices.

That is, the frequent members of the reputation community had significantly higher expectations
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about their peers’ contribution amounts than those who less frequently joined did in the same
reputation community (column (1) in Table 5). By contrast, in the F-Sorting treatment, where the
majority of the subjects are frequent disclosers, the beliefs formed by the frequent members of
the reputation community are not significantly different from those by the infrequent members of

it (column (3) in Table 5).

RESULT 9: The frequent members of the reputation community have significantly higher
expectations about their peers’ contribution amounts in the reputation community than those

who less frequently joined do so in the C-Sorting treatment.

5. Conclusions

This study let subjects play a finitely-repeated two-person public goods game where each
subject is given an option to disclose their past behavior. Our experiment showed that such
information disclosure is not enough to sustain cooperation. A close look at the data reveals that
the failure of cooperation with information disclosure is caused by (a) sufficiently low disclosure
rates and the non-disclosers’ opportunistic behavior and (b) subjects’ discriminating strategies in
that they contribute significantly less when faced with non-disclosers. However, it also showed
that when subjects are given an opportunity to sort into the reputation community, a stable size
of reputation community emerges and those who sort into the reputation community successfully
cooperate with each other. Key causes for this stability are that (i) the reputation mechanism
facilitates human cooperation by raising their expectation on others’ pro-social acts, and (ii) the
subjects adopt the ‘tit-for-tat’-like conditional cooperation strategy based on their partners’ past
actions conveyed to them. We also found that the efficiency of such sorting opportunities
diminishes if sorting into the reputation community is free because those who have malicious
intentions to exploit high cooperators are more likely to join the reputation community,

compared with when sorting is costly.
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We remark that the emergence of anonymous communities in the sorting treatments fits
observations in our real life as we see communities (e.g., online platforms) both with and without
reputation mechanisms. Our detailed analysis suggests that a non-negligible fraction of
conditional cooperators shy away from the reputation community due to their pessimistic beliefs
on peers’ action choices in the reputation community. What kind of additional institutions on top
of the reputation mechanism would be helpful in reversing such subjects from the anonymous
environment to the reputation environment? This question would be an interesting direction for

future research.

As mentioned earlier, our paper has a useful contribution in the large body of the
literature on rational cooperation in finitely-repeated dilemmas, on reputation mechanisms, and
on endogenous group formation. We note that our paper also contributes to the literature on
voluntary information disclosure which shows that disclosing private information of products or
firms may raise the valuation of them. For instance, Lewis (2011) shows that on eBay motors,
there is positive impact of voluntary information disclosure (e.g., photos) on the prices of used
cars in auctions. Our experimental setup uses a simultaneous public goods game and it can
describe a real-world exchange in which the interaction is taking place while both sides do not
know the exact value they will get from the other. This kind of interaction has been increasingly
popular in our life (e.g., the sharing economy such as Uber). This simultaneous setup is different
from the above marketplace example where sellers move first and buyers move next. Our data
shows that voluntary information disclosure alone may not be enough to lead to socially
beneficial relationships in such simultaneous-move transactions; but if the information disclosure
is linked to sorting devices, a substantial number of users may disclose their information and

successfully enjoy the benefit of information disclosure within their reputation community.
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Table 1. Summary of Treatments

Costs for The fraction of Average contribution

. . . . The number those who
Treatment  disclosing/sorting Matching of sessions  disclosed or sorted

name into the repqtatlon protocol (subjects) into the reputation  All data reputathn anonquus
community . community  community
community
Sorting: Each discloser (non-
. discloser) is matched with 9.28 11.96 6.15
Csloritieg el another discloser (non- (67 S (46.3%) (59.8%) (30.7%)
discloser).
Random Matching: Each 6.02
C-RM 1 ECU subject is randomly matched 4 (48) 23.0% ’ - -—--
. . (30.1%)
with another subject.
Sorting: Each discloser (non-
. discloser) is matched with 7.89 9.03 5.93
g DIECls another discloser (non- (67 w0 2 (39.4%) (45.2%) (29.7%)
discloser).
Random Matching: Each 762
F-RM 0 ECUs subject is randomly matched 4 (44) 53.9% (38' 1%) - -

with another subject.

Notes: C-Sorting = Costly Sorting. F-Sorting = Free Sorting. C-RM = Costly Disclosure, Random Matching. F-RM = Free Disclosure, Random
Matching.
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Figure 1. Schematic Diagram
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(b) C-RM and F-RM treatments

Notes: At the onset of the experiment, subjects go through the task to elicit conditional cooperation types. There is no disclosure decision stage in period 1. In the
allocation stage, subjects in all treatments are asked to state beliefs on their matched partner’s contribution amount in a given period. In the C-RM and F-RM

treatments, subjects are also asked to answer guess on how many persons disclosed immediately after their disclosure decision in a given period.
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Figure 2. Period-by-Period Average Contributions and the Percentage of the Subjects Who Joined the Reputation Community
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Notes: The red dash line depicted in figure (b) shows the average of last-period contributions made by the disclosers’ matched partners to the joint accounts in the
C-Sorting (F-Sorting) treatment in Panel (I) (Panel (I1)). See Appendix Figure C.1 for period-by-period diagrams of subjects’ moving-in and moving-out of the
reputation community in the C-Sorting and F-Sorting treatments, which shows that there are a stable number of events with moving-in and moving-out in every
period in the two sorting treatments.
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Table 2. Average Contribution Trends by Treatment

Dependent variable: Session-average contribution amounts to their joint account in period ¢

Treatment: C-RM C-Sorting F-RM F-Sorting
The reputation  The anonymous The reputation  The anonymous
Independent community™ community™ community” community™
Variable: @) 2) 3) “4) 5) (6)
Period Number"' - 16%** -0.049 -0.26%*%* - 16%F* - 15%* -.019
(.031) (0.069) (0.058) (.046) (.059) (.086)
Constant 7.76%*%* 12.6%%% 0.43%*% 9.407%** 10.9%** 5.10%**
(.35) (0.81) (0.68) (.52) (.69) (1.00)
# of Observations 76 72 72 76 72 70
F 28.26 0.51 20.55 11.81 6.57 .05
Prob > F .0000 4796 .0000 .0010 0126 .8252
R-squared 1847 .0065 2169 .0998 .0499 .0005
Notes: Session fixed-effects linear regressions. The numbers in parentheses are standard errors. *' The Period Number variable equals 2, 3, ..., or 19 for the C-
Sorting and F-Sorting treatments. Observations in period 1 were not used as there were no self-selection decisions in that period. The Period Number variable
equals 1, 2, ..., 19 for the C-RM and F-RM treatments. Observations in period 20 were not included in all of the four treatments because the usual end-game

defection was observed (Andreoni 1988). ** The reputation community = the set of disclosers. ** The anonymous community = the set of non-disclosers.

# All subjects chose to sort into the reputation community in periods 15 and 16 in one session. The number of observations is therefore 70 unlike the reputation
community in column (5).

*, #% and *** indicate significance at the .10 level, at the .05 level and at the .01 level, respectively.
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Figure 3. Average Contribution Amounts by Disclosure Decision in the C-RM and F-RM

treatments
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(b) Period 20 (final period of the experiment)

All subjects
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FR

cc
(a) Average across all periods

All subjects
CC and FR refer to conditional cooperators and free riders, respectively. The ‘all subjects’ category includes

also cooperation types other than conditional cooperators and free riders.

(2) The F-RM treatment
Notes



Table 3. Subjects’ Contributions, Beliefs, and Partners’ Last-Period Contribution Amounts

(a) Relationship between the Subjects’ Contributions and Beliefs on their Partners’ Contribution

Amounts

Dependent variable: Subject i’s contribution amount to his or her joint account in period ¢,
where t € {2, 3, ..., 19}.

Data: The random-matching The reputation The anonymous
community community (the set of  community (the set of
disclosers)™ non-disclosers)®
(" " 3) “4) &) (6)
Independent Variable: C-RM F-RM C-Sorting  F-Sorting C-Sorting F-Sorting
(i) Subject i’s belief on
his or her matched 4% 2%k A 2%k 2%k .098*
partner’s contribution (.0079) (.019) (.015) (.018) (.015) (.054)
amount in period ¢
# of Observations 864 792 423 559 369 233
Log pseudolikelihood -1433.0 -1467.7 -730.3 -1037.0 -779.0 -355.9
Wald Chi-squared 307.3 41.02 57.36 47.29 57.45 3.27
Prob > Wald Chi-
rob > Wald Chi 0000 0000 0000 0000 0000 0706

squared

Notes: Individual random-effects ordered probit regressions with standard errors clustered by session. Estimates of
cut points are omitted to conserve space. Observations in period 20 were not included because the usual end-game
defection was observed (Andreoni 1988). The results are similar even if observations in period 20 are included (the
results are omitted in the table to conserve space).
*'We also ran the same regressions while also having a dummy variable which equals 1 (0) if subject i’s period ¢
partner did not disclose (disclosed) his or her period 7 — 1 contribution amount as an independent variable. The
analysis shows that the dummy variable fails to obtain a significant coefficient while independent variable (i)
obtains a significantly positive coefficient (the size of the coefficient estimates are almost similar to the ones in the
above table). The results are omitted to conserve space.
#2 A small number of the disclosers were matched with non-disclosers as explained in the text. Results in columns
(3) and (4) are almost similar even if we only use the observations in which discloser i was matched with another
discloser j. The results are omitted to conserve space.
# A small number of the non-disclosers were matched with disclosers as explained in the text. Results in column (5)
are almost similar even if we only use the observations in which non-discloser k was matched with another non-
discloser m. As for results in column (6), if we only use the subset of data, the coefficient of variable (i) obtains a
statistical significance at the 1% level while the size of the coefficient estimate is similar to the one in column (6).
The results are omitted to conserve space.

* #% and *** indicate significance at the .10 level, at the .05 level and at the .01 level, respectively.
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(b) Relationship between the Subjects’ Beliefs on their Partners’ Contribution Amounts and the
Partners’ Last-period Contributions

(b1) The C-RM and F-RM treatments

Dependent variable: Subject i’s belief on his or her matched person j’s contribution
amount in period ¢, where t € {2, 3, ..., 19}.

C-RM F-RM
Independent Variable: (D) )
(1 — the No Information dummy) X 061 %%* 076%**
Jj’s period ¢ — 1 contribution amount (.0018) (.017)
# of Observations 864 792
Log pseudolikelihood -1701.1 -1566.2
Wald Chi-squared 1108.9 19.34
Prob > Wald Chi-squared .0000 .0000

Notes: Individual random-effects ordered probit regression with standard errors clustered by session. The reference
group is those whose matched partners did not disclose their last-period contribution amounts. Observations in
period 20 were not included because of the strong end-game defection observed in the experiment. However, results
are similar even if observations in period 20 was included (the results are omitted to conserve space). The No
Information dummy equals 1 if subject i’s period t matched person j did not disclose his or her last-period
contribution amount in period #; and 0 otherwise. *, **, and *** indicate significance at the .10 level, at the .05 level
and at the .01 level, respectively.

(b2) The Reputation Community in the C-Sorting and F-Sorting treatments

Dependent variable: Subject i’s belief on his or her matched discloser j’s contribution
amount in period #, where ¢t € {2, 3, ..., 19}, in the reputation community.

C-Sorting F-Sorting
Independent Variable: ) 2)
Subject i’s period ¢ matched discloser j’s A 1EEE 079%#*%
period ¢ — 1 contribution amount (.026) (.010)
# of Observations 384 520
Log pseudolikelihood -690.2 -1028.7
Wald Chi-squared 18.71 59.75
Prob > Wald Chi-squared .0000 .0000

Notes: Individual random-effects ordered probit regression with standard errors clustered by session. Only
observations in which discloser i was matched with another discloser j were used in the regression analyses.
Observations in period 20 were not included because of the strong end-game defection observed in the experiment.
However, results are similar even if observations in period 20 was included (the results are omitted to conserve
space). *, ** and *** indicate significance at the .10 level, at the .05 level and at the .01 level, respectively.
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Figure 4. Average Contribution Amounts of Disclosers in the Reputation Community by the Number of Periods in Which Subjects
Joined the Reputation Community
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(1) The C-Sorting treatment

20 4
18 A
16 A
14 A
12 4
10 ............ S RN LUTY TUSSESSRESEIREIRNINSS T I PRI SINNRRRIRNISNNON NI  W— -

o N B O
1

0 3 45 5 6 7 7 8 8 1011 12 12 12 12 13 13 13 13 13 14 14 14 15 15 15 15 15 16 16 16 17 17 17 17 17 17 17 17 17 18 18 18

The number of periods in which a subject joined the reputation community through disclosure between periods 2 and 19 (=0, 1, 2, ..., 17, 18)

(2) The F-Sorting treatment

Note: Each bar indicates each subject’s average contribution when he or she joined the reputation community.
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Table 5. Beliefs on the Matched Partners’ Contribution Amounts and the Frequencies of Joining
the Reputation Community in the C-Sorting and F-Sorting treatments.

Dependent variable: Subject i’s session average belief on his or her partners’ contribution
amounts to the joint accounts when i joined the reputation community (in columns (1) and
(3)) or the anonymous community (in columns (2) and (4)) up to period 19

C-Sorting treatment F-Sorting treatment
Reputation Anonymous Reputation Anonymous
community community community community
Independent Variable: (D) 2) 3) 4)
The total number of
periods in which
subject i joined the 37 084 A7 041
. . (.15) (.14) (.16) (.19)
reputation community
up to period 19
Constant T.17HFE 6.81%%* 6.37%%* 4.44%
(1.76) (1.48) (2.24) (2.50)
# of Observations 39" 40" 43" 41*
F 6.53 .35 1.09 .05
Prob > F .0148** 5551 3028 .8306
R-squared 1271 -.0168 .0021 -.0244

Notes: Linear regressions.

*! Five subjects had never joined the reputation community until period 19 in the C-Sorting treatment; thus, the
total number of observations is 39 (=44 —5).

*2 Four subjects had always joined the reputation community until period 19 in the C-Sorting treatment; thus, the
total number of observations is 40 (= 44 — 4).

 One subject had never joined the reputation community until period 19 in the F-Sorting treatment; thus, the
total number of observations is 43 (=44 — 1).

* Three subjects had always joined the reputation community until period 19 in the F-Sorting treatment; thus,
the total number of observations is 41 (= 44 — 3).

*, %% and *** indicate significance at the .10 level, at the .05 level and at the .01 level, respectively.
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