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Abstract. Communication is one of the most effective devices in promoting team coopera-
tion. However, asymmetric communication sometimes breeds collusion and hurts team ef-
ficiency. Here, we present experimental evidence showing that excluding one member
from team communication hurts team cooperation; the communicating partners collude in
profit allocation against the excluded member, and the latter reacts by exerting less effort.
Allowing the partners to reach out to the excluded member partially restores cooperation
and fairness in profit allocation, but it does not stop the partners from talking behind that
member’s back even when they could have talked publicly. The partners sometimes game
the system by tricking the excluded member into contributing but then grabbing all profits
for themselves.
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1. Introduction
Preplay communication among economic agents
frequently leads to improved collective decisions. Nu-
merous studies show that open communication pow-
erfully promotes cooperation in social dilemma games
(Dawes et al. 1977, Balliet 2010). For example, He et al.
(2017) found that communication allows players to as-
sess the degree of cooperativeness in other partici-
pants and also serves as a way to secure commitment
by eliciting promises, thus improving cooperation.

However, not all communication is well inten-
tioned. In fact, in everyday life, communication is
often exclusionary, with significant repercussions for
the well-being of those who are the focus of (or elimi-
nated from) such discussions. At the workplace, ex-
clusionary communication can be harmful to a team’s
unity and efficacy. For example, senior employees
may reach backroom deals that disfavor newcomers
in remuneration allocations. Consequently, anticipa-
tion of exploitation is likely to damage the exploited
member’s motivation to contribute for the team effort.

Studying the effect of exclusionary communication
on team cooperation in field settings is difficult because
by its nature, such communication is hard to observe.
A selection problem that arises from individuals’

choosing to communicate privately or publicly can
also make causal inferences difficult. To gain some in-
sight into this phenomenon, we conducted laboratory
experiments that allowed us to tightly control commu-
nication channels available to the participants. We
studied communication within three-member teams
where only two team members (henceforth denoted as
the partners) could exchange private preplay mes-
sages. The third member (designated as the loner) was
aware that the other team members were engaging in
a private conversation but was blind to its content.
Our experimental setup also included scenarios in
which in addition to using the private communication
channel, the partners could exchange messages via a
public communication channel where the content is ac-
cessible to the loner.

The team setting that is the focus of this work was
recently studied by Dong et al. (2019), who proposed
a simple mechanism that exploits players’meritocratic
fairness ideal (Adams 1965, Konow 2000, Cappelen
et al. 2007) and showed that it strongly promotes team
cooperation in anonymous interactions. In the experi-
ment of Dong et al. (2019), three players were allowed
to independently decide on their investments toward
a team project. Then, after observing individual
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investments, each had the discretion to distribute a
third of the total team profit between the other two
players. Each player’s profit was thus equal to the
amount that was not invested toward the team project
incremented by the sum of the amounts received from
the other two players. The authors found that the co-
operation rate in the investment stage was nearly 90%
and that participants allocated according to each team
member’s relative investment about 90% of the time.

In practical applications, this mechanism can be es-
pecially useful to corporate managers who often have
to make decisions about employees’ compensations
based on limited information about their respective
performance. In such cases, equally compensating in-
dividuals as if their contributions were the same will
inevitably encourage free riding and will hurt team
performance. This problem is even more acute in cer-
tain types of business partnerships in which no single
figure can act as an ultimate decision maker. Exam-
ples of such partnerships include accounting firms,
law firms, management consultants, medical groups,
and architects’ consortia. The mechanism of Dong
et al. (2019) allows the principal(s) to achieve team ef-
ficiency, fair compensation, and a balanced budget in
a decentralized manner, relying on the judgments of
every employee who would have better knowledge
about their coworkers’ efforts than a manager.1

This mechanism has proven to have an overwhelm-
ing tendency toward proportional profit allocation
and high cooperation within a homogeneous team.2

However, collusion in profit allocation can occur
when a subset of coworkers can engage in exclusion-
ary conversations and reach some under-the-table
agreements, whereby they would do each other a fa-
vor by allocating more than proportional amounts to
each other. The exploited workers would respond by
withdrawing their investments, and the cooperation
would consequently break down. In theory, if the
partners collude by allocating their entire share to
each other, it is a subgame perfect equilibrium (SPE)
for the partners to invest fully and for the loner to in-
vest nothing. Importantly, the partners’ expected pay-
off under the collusion equilibrium is no higher than the
full investment equilibrium. Hence, there is little ex post
incentive for the partners to collude against the loner.

In the present study, the goal is to elucidate how
players react to the tension between team efficiency
and collusive temptation—which features in many
team cooperation problems—and how communica-
tion channels should be configured to restore team
performance. Our experimental design exploits the
conflict of interest between the partners and the loner
by allowing the partners to talk behind the loner’s
back (via free-form online text chat), thus isolating the
loner from any communication. The ultimate goal is
to answer the following questions: Will the partners

talk behind the loner’s back? How will the partners’
exclusionary communication affect the loner’s invest-
ment? Will their investment and allocation decisions
conform to the collusion equilibrium?

Our experimental findings suggest that partners en-
gaged in exclusionary communications over 95% of
the time, which was detrimental to team cooperation.
Specifically, the partners allocated much less fairly to-
ward the loner in the exclusionary communication
condition than the no communication condition. In
fact, about half of the time, the partners coordinated
on allocating nothing to the loner. As a result, al-
though the partners consistently invested at almost
full level, the loner significantly reduced her invest-
ment (to under 20% by the last round). These findings
suggest that the participants’ behavior tends to con-
form to the collusion equilibrium. As a result, the lon-
er only earned about half of what the partners earned.

Having established that staged exclusionary commu-
nication harms team cooperation, we next investigated
whether providing the opportunity for the partners to
reach out to the loner and for the loner to respond can
restore fair profit allocation and high investment. For
this purpose, we introduced two additional treatments.
In the first treatment, in addition to the private channel,
we allowed the partners to exchange messages via a
public communication channel in which the loner could
see the messages but could not respond. In the second
treatment, we opened up all communication channels,
both private (bilateral) and public (three way), thus en-
suring symmetric communication opportunity between
the partners and the loner. By comparing these treat-
ments with the private communication-only condition,
our aim is to identify any differences in the way the
partners communicated via private and public chan-
nels, as well as establish whether they made fairer prof-
it allocations and if the loner made higher investment.
The availability of the public channels does not neces-
sarily promote team cooperation because endogenously
choosing to talk privately might signal intention to col-
lude and could further undermine team cooperation
and also because the partners might speak publicly
solely with the aim of tricking the loner to invest.

Our findings indicate that although the partners uti-
lized the public communication channel about 90% of
the time, in 60% of the cases they continued to talk be-
hind the loner’s back via their private channel. This
seems surprising given that the loner would know
about the partners’ exclusionary communication and
might react by lowering her investment. Nevertheless,
the loner increased her effort considerably, especially
when she could also participate in the public commu-
nication. Further, when the public communication
opportunity was available, the partners on average al-
located significantly more fairly toward the loner than
when they could only talk privately. As a result, the
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loner earned significantly more, suggesting that pub-
lic communication leads to a fairer and more coopera-
tive team outcome.

We also analyzed the content of messages exchanged
via all communication channels to understand how they
affect group members’ investment and allocation deci-
sions. Our findings revealed that, when the partners
could only talk privately, they proposed unfair allocation
toward the loner 70% of the time. By contrast, when the
public communication channel was available, they
talked less often about unfair allocation in the private
channel and mostly focused on fair allocation and high
investment when exchanging messages via the public
channel. Moreover, the loner’s investment increased
with the partners’ promises of fair allocation and high in-
vestment in the public communication channel. Finally,
although the partners generally allocated in accordance
with the intent expressed in their own messages, they
sometimes played tricks whereby they encouraged the
loner to make a high investment in the public channel
while plotting against her in the private channel.

2. Contributions to the Literature
Our study contributes to the broad literature about the
role of communication in social interactions, including
the effect of communication media such as face-to face,
audio chat, or written messages (e.g., Brosig et al. 2003,
Balliet 2010) and of communication channels such as
private, public, or through amediator (e.g., Bolton et al.
2003, Agranov and Tergiman 2014). More specifically,
we contribute to the nascent body of evidence on the
harmful effects of communication in strategic situa-
tions. In a group contest, Cason et al. (2012) demon-
strated that within-group communication leads to
more aggressive group competition and lower overall
efficiency. Similarly, Agranov and Yariv (2018) found
that communication in an auction setting facilitates
collusion among bidders, leading to lower winning
bids and decreased auction efficiency. In these studies,
however, social efficiency is not the main goal of con-
test or auction designers. By contrast, we focused on
an organizational situation in which social efficiency,
achieved by full cooperation, is compatible with a
principal’s goal, aiming to elucidate the influence of
communication on social efficiency. Our further goal
was to establish whether the content of communica-
tion (collusive versus cooperative) systematically de-
pends on the channel through which communication
is transmitted (thus augmenting the findings yielded
by a recent survey on communication effects in organi-
zational settings conducted by Casoria et al. 2020).

In a broader set of practical applications, harmful ef-
fects of communication have also been studied in online
market settings in which buyers and sellers communi-
cate by providing feedback. Bolton et al. (2018) observed

that buyers and sellers may strategically use the feedback
withdrawal option by leaving negative feedback to im-
prove their bargaining positions in dispute resolution ne-
gotiations. According to their findings, this behavior
eventually leads to distorted reputational information
and less trust in the whole market, thus adversely affect-
ing all other market participants. In an earlier study, Bol-
ton et al. (2013) investigated several mechanisms that
improve on the existing feedback information system
and help repair trust in online markets. In a similar spirit,
our study illustrates that, in an organizational setting, ac-
cess to different communication channels can have unin-
tended consequences on team cooperation.

Our work is also related to literature on communica-
tion in legislative bargaining in that we manipulated a
similar set of communication channels (Agranov and
Tergiman 2014, Baranski and Kagel 2015, Baron et al.
2017, Merkel and Vanberg 2020). All those studies
used the bargaining game by Baron and Ferejohn
(1989). In the study conducted by Agranov and Tergi-
man (2014), for example, players were allowed to send
private messages via different channels to any subset
of group members. Compared with no communica-
tion, such a communication structure allows proposers
to form coalitions and extract a higher fraction of the
resource. On the other hand, in their research, Baron
et al. (2017) compared bilateral communication and
public communication. They found that the majoritari-
an allocation—completely excluding one of the group
members—is more likely with bilateral communica-
tion, whereas universal allocation—whereby all three
team members receive equal share—is more likely
with public communication. Our results echo the find-
ings yielded by these bargaining studies by suggesting
that private communication causes more collusion and
unequal allocations than public communication.

Our investigation marks a substantive departure
from these bargaining studies in that team efficiency
is our main concern, which is absent in legislative bar-
gaining. In our game, team members produce prior to
redistributing the team profit, which as our measure
of team efficiency, is endogenous to members’ expect-
ations about their gains from the team profit. Thus,
our study highlights the importance of the interplay
between team efficiency and profit redistribution.

3. Experimental Design
3.1. Basic Setup and Theory Prediction
The basic game adopted in our study is based on the
experiment conducted by Dong et al. (2019). In each
round, participants were assigned to groups of three
and were asked to make two decisions:

3.1.1. Investment Decision. Players were endowed
with 10 experimental currency units (ECUs) at the
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beginning of each round. Each participant had to de-
cide independently how many ECUs, ei, to contribute
to a group project, keeping any remainder.

3.1.2. Allocation Decision. After all players had made
their investment decisions, ECUs in the group project
were summed up and multiplied by 1.8 (i.e.,
Π � 1:8 ·∑3

i�1ei). Players were informed of other group
members’ individual investments and the total value
of the group project. Next, they decided how to divide
π=3 between the other two group members. That is,
each player i decided on an allocation of aij to player j
and aik to player k, where aij + aik � π=3. A player could
divide this amount in any way she liked as long as
full π=3 was allocated to others.

Player i’s share of the group profit in each round
was thus equal to the amount received from the other
two group members: that is, player i’s earnings in that
round were πi � 10− ei + aji + aki. At the end of each
round, players were informed about the contributions
and earnings of all group members.

The game described has multiple SPEs because a
player’s allocation decision cannot affect her own pay-
off in any way. Thus, any allocation decision can be
part of an SPE. For example, if every player allocates
equally between the other two players irrespective of
their investment decisions, each individual will best
respond by investing nothing. This strategy profile is
an SPE in this game. However, some intuitive alloca-
tion rules can lead to an SPE in which all players fully
invest and each earns 18 ECUs (i.e., full investment
equilibrium). For example, they could allocate propor-
tionally to the other player’s relative investment
(Konow 2000, Cappelen et al. 2007, Baranski and
Kagel 2015, Dong and Huang 2018) or could allocate
everything to one of the players who invested a greater
amount (see Dong et al. 2019 for a complete theoretical
analysis of this full investment equilibrium). Laboratory
participants in previous experiments frequently used
these rules, leading to high overall investment.

Many other outcomes can be sustained as SPEs. Of
specific interest for the present investigation is a strat-
egy profile in which two players collude by allocating
their entire assigned share (π=3) to each other. Conse-
quently, the third player who receives nothing (as she
cannot allocate anything to herself) will best respond
by investing nothing. In this case, the colluding mem-
bers receive the same expected payoff (18 ECUs) as in
the full investment equilibrium. Hence, playing the
collusion equilibrium is no more profitable for the two
colluding members than playing the full investment
equilibrium. Although this kind of collusive behavior
was rarely observed in the experiment conducted by
Dong et al. (2019), in the present study we adopted
various communication conditions under which collu-
sion may or may not arise. Our hypothesis was that

communication serves as a coordination device and
that different communication structures can make one
of the two SPEs (i.e., full investment equilibrium or
collusion equilibrium) focal. It is worth noting that,
empirically, if two colluding members invested fully
and the third player invested nonzero amount, the
colluding members could in principle earn more than
18 ECUs. Thus, collusion, albeit inefficient, can yield
some short-term benefit for the colluders. Still, effi-
cient full cooperation is easy and intuitive to achieve.
If we observe detrimental effects of communication in
this robust environment, it is a stronger result than if
they occur in an already fragile situation that features
explicit monetary incentives to collude in equilibrium.

3.2. Matching Protocol
We commenced our investigation by first investigating
the effect of asymmetric or exclusionary communica-
tion. To bolster its potential effect, we created asymme-
try among three players in the matching protocol,
which is used for all main treatments (in Section 4.1.4,
we will discuss the validity of this asymmetric match-
ing for answering our research question and will pre-
sent supporting evidence from a set of robustness
treatments using the standard symmetric matching
protocol). In each session, participants were randomly
assigned to the role of Person A, Person B, or Person C
at the beginning of the experiment. Therefore, in each
session, a third of the participants played the role of
Person A, Person B, or Person C. Their roles were fixed
for all rounds throughout the experiment. Moreover,
Persons A and B were designated as partners, and they
were always paired in the same group for the entirety
of the experiment. Person C was the loner, and she was
matched with a different pair of partners in different
rounds, without encountering the same pair more
than once. Such asymmetric matching captures the na-
ture of certain organizational situations in which se-
nior employees, whose ties have been strengthened
through repeated interactions, might collude against
newcomers by assigning them disproportionally
heavy workloads. They might also exclude newcomers
from important conversations on corporate strategies
and profit-sharing plans.

3.3. Treatments
3.3.1. Baseline No Communication Treatment. For the
baseline No Communication (or NOCOM) treatment,
we adopted the asymmetric matching protocol de-
scribed earlier. The game was repeated for eight
rounds, and no communication was allowed between
any group members.

3.3.2. Private (Exclusionary) Communication Treat-
ment. In the Private Communication (or PRIVCOM) treat-
ment, based on the NOCOM design, the partners were
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allowed to utilize a private communication channel.
At the beginning of each round, the partners had 90
seconds to send free-form messages to each other.
Whenever a message was exchanged between the
partners, the loner saw a string of hashtags corre-
sponding to the message length (including spaces and
punctuation). Figure 1 shows a sample screenshot of
private communication. As a result of this feature, the
loner was aware that the other two group members
were talking behind her back whenever hashtags ap-
peared on the screen. In another private communica-
tion treatment, the partners are actual friends outside
the laboratory, and the loners were aware of that. Be-
cause the results from these two treatments were very
similar, they are not distinguished here and are sim-
ply referred to as PRIVCOM.

In sum, in PRIVCOM, the loner was excluded from
the partners’ repeated interactions and their private
communication. Hence, a comparison with the NO-

COM treatment allows us to causally identify the effects
of exclusionary communication on collusion and co-
operation. We hypothesized that, if the partners can
talk behind the loner’s back, the outcome will be clos-
er to the collusion equilibrium than the full invest-
ment equilibrium.

3.3.3. Private and Public Read-Only Treatment and All-
Channels Communication Treatment. The first two
treatments were designed to test how exclusionary
communication affects team efficiency. For that pur-
pose, we deliberately isolated confounding factors
such as the capacity to engage in public communica-
tion. Yet, the partners might want to reach out to the
loners to encourage them to contribute to team pro-
duction, and the loners might also want to participate
in team conversation to pledge allegiance or persuade
the partners to give them their fair share. Allowing
communication in a public sphere can potentially pro-
mote team productivity and restore fair allocation. On
the other hand, the partners might continue to collude
and even play tricks on the loner by asking her to con-
tribute to the team profit, only to later distribute all
proceeds among themselves. We thus introduced two
additional treatments featuring public communica-
tion, whereby the first allowed the partners to reach
out to the loner and the second permitted the loner to
fully engage in team communication.

The first treatment, the Private and Public Read-Only
(or PUBREADONLY) treatment, is based on the same pro-
tocol as PRIVCOM, except that the partners could chat
in a private channel, in a public channel, or in both.

Figure 1. (Color online) Screenshot of the Private Chat Box

Notes. The left panel shows the private chat box the partners could use to communicate, whereas the right panel shows what the loner saw. The
hashtag string length equals the message length, including spaces and punctuation.
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To facilitate comparison with the PRIVCOM treatment,
public communication was read only for the loner,
and its sole purpose was to allow the partners to reach
out to the loner. For example, the partners may use it
to persuade the loner to invest more in the group pro-
ject, and they may make real or fake promises of fair
allocation. We want to know whether providing such
an opportunity will improve team efficiency.

In the second treatment, denoted as the All-Channels
Communication (or ALLCHANCOM) treatment, we open-
ed both private and public communication channels
for all group members. Each player could choose to
send messages via a public channel in which all play-
ers could read and send messages or via each of the
two private channels in which only the targeted mem-
ber could read and send messages. In line with the
PRIVCOM design, whenever a message was exchanged
in a private channel, the untargeted member received
a string of hashtags. This is the only treatment in which
the loner could send messages to the partners (private-
ly and publicly). Note that, with the exception of the
asymmetric matching protocol adopted at the outset of
the experiment, ALLCHANCOM is otherwise completely
symmetric with respect to players’ communication op-
portunities. Table 1, panel A summarizes the experi-
mental design of our main treatments.

3.4. Procedures
The experiment was conducted at the Monash Labora-
tory for Experimental Economics with students re-
cruited from a university-wide subject pool using the
online recruitment software SONA. The experiment,
programmed in z-Tree (Fischbacher 2007), included a
total of 498 participants in 21 sessions.

Participants were randomly assigned to partitioned
computer terminals upon arrival. The experimental
instructions (see Online Appendix A) were provided
to each participant in paper form and were read aloud
by the experimenter. The experiment started after all
participants answered their comprehension questions

about the instructions. At the end of each session,
participants completed a postexperiment survey in-
cluding demographic questions. Participants were
then privately paid AU $1 for every 8 ECUs they accu-
mulated plus AU $5 for taking part in the study (with
decimals in the final amount rounded to the nearest
tenth). They left the laboratory one at a time. A typical
session lasted about one hour, with average earnings
of 21.8 Australian Dollars (16.8 U.S. Dollars).

4. Experimental Results
We begin our analysis by studying how exclusionary
communication affects investment and allocation
(Section 4.1). We then explore the effect of the addi-
tional public communication opportunity (Section
4.2). Finally, we briefly summarize our analyses of
communication messages to elucidate how different
communication structures affect collusion and invest-
ment (Section 4.3).

4.1. No Communication and Private
Communication

4.1.1. Investment. Figure 2 shows the average invest-
ment over eight rounds. In the baseline NOCOM treat-
ment, the loner invested less than the partners in
every round (5.84 versus 7.75, p < 0.001; all p values in
this subsection are produced from the panel data re-
gression of the partners’ and loner’s investment differ-
ence reported in column (3) of Table B1 in Online
Appendix B).3 When the partners could communicate
privately, the loner invested even less, only about a
third of the partners’ investment: 2.98 versus 9.18 in
PRIVCOM (p < 0.001). Of particular interest are the
loners’ investment decisions in the first round, as the
investment gap between the partners and the loners
was negligible in NOCOM (p � 0.15) but significant in
PRIVCOM (p < 0.001). This result may suggest that the
loner, aware that the partners could “talk behind her
back,” anticipated exploitation and thus, invested less
in the first round, even without experiencing

Table 1. Experimental Design

Matching protocol Communication mode Number of participants

Panel A: Main treatments

NOCOM Asymmetric No communication 96
PRIVCOM Asymmetric Private chat box for partners 216
PUBREADONLY Asymmetric Private and public chat boxes for partners 90
ALLCHANCOM Asymmetric Private and public chat boxes for all players 96

Panel B: Robustness treatments

SYMNOCOM Symmetric No communication 72
SYMCOM Symmetric Private chat box for partners 96
HALFCOM Asymmetric Private chat box for 50% partners 96

Notes. In all treatments except SYMNOCOM, each session consisted of 24 participants interacting for eight rounds. Each session of SYMNOCOM

consisted of 18 participants. Because only 21 participants took part in two sessions of PUBREADONLY, in these two sessions seven pairs of partners
and seven loners interacted for seven rounds.
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exploitation. Although most partners (83.3%) invested
fully in PRIVCOM, only 15.1% of loners made full in-
vestments; in fact, 49.6% of the time, loners made no
investment (see Figure 3). Compared with NOCOM,
the investment gaps between the partners and the lon-
er were significantly greater in PRIVCOM (p < 0.001).
These results suggest that the partners’ capacity to
talk behind the loner’s back was detrimental to team
cooperation.

Result 1. The loner invested significantly less than the
partners. When the partners could communicate privately,
the investment gap widened, as the loner invested only
about one-third of the partners’ investment.

4.1.2. Partners’ Allocations. Why did the loner under-
invest? Did the partners collude against the loner? To
answer these questions, we estimated a random ef-
fects regression model of partners’ allocation deci-
sions, whereby the relative share of the group profit
player i allocates to her partner j was the dependent
variable and the independent variable was j’s

investment relative to the loner k:

aij
aij + aik

� β0 + β1
ej

ej + ek
+ εi: (1)

In this specification, β0 represents a fixed amount of
the share allocated to j, regardless of j’s relative invest-
ment, and β1 denotes the proportional share based on
j’s investment relative to k. Under the proportional al-
location, players allocate strictly according to others’
relative investment (i.e., β0 � 0 and β1 � 1). At the oth-
er end of the spectrum, players allocate everything
to their partner regardless of the relative investment
(signifying full collusion; i.e., β0 � 1 and β1 � 0). In the
intermediate case where the partners partially collude,
they reserve a fixed share β0, where 0 < β0 < 1, to one
another and allocate less than proportionally (0 < β1
< 1). A pair of larger β0 and smaller β1 indicates a
greater degree of favoritism from player i to her part-
ner j. Note that as β0 increases, β1 naturally decreases
and vice versa. Hence, this pair of parameters

Figure 2. Time Path of the Average Investment by Treatment
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Figure 3. (Color online) Distribution of the Loner’s Investment
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captures the degree of favoritism in the partners’ allo-
cation decisions.

The model estimates are provided in Table 2. As
can be seen from the data, in both NOCOM and PRIV-

COM treatments, β0 is significantly higher than zero
(p < 0.001), indicating that a positive fraction of the
group profit was received by the partner regardless of
the partner’s relative investment. The estimated frac-
tion was 34.6% in NOCOM, increasing to 63.6% in PRIV-

COM, indicating stronger favoritism when the partners
could communicate privately. The interactions be-
tween treatment dummies and the relative share to
the partner reported in the last column in Table 2 fur-
ther show that private communication led to fewer
proportional allocations than NOCOM; the coefficient
estimate of PRIVCOM × ej

ej+ek is significantly negative,

indicating smaller β1 for PRIVCOM, whereas the coeffi-
cient estimate of PRIVCOM is significantly positive, in-
dicating larger β0 for PRIVCOM.

Favoritism, which can be only unilateral, does not
necessarily imply collusion. Adopting the terms de-
fined in the regression model, we use aij

aij+aik −
ej

ej+ek to

measure the degree of favoritism a partner showed to
the other. We then estimated the correlation between
the favoritism each of the partners shows to the other

using a random effects regression. To avoid double
counting, for each pair of partners, we randomly se-
lected one of the partners’ favoritism measures as the
dependent variable while treating the favoritism mea-
sure of the other partner in the pair as the indepen-
dent variable. If favoritism is only unilateral (i.e., only
one partner favored the other partner in allocation),
the correlation should be zero. On the other hand, if
favoritism is mutual, which would imply collusion,
the correlation should be one. Furthermore, if collu-
sion is stronger when the partners communicate pri-
vately, the correlation should be stronger in PRIVCOM

relative to NOCOM. Our findings revealed that the
partners’ degrees of favoritism were highly correlated
in both NOCOM (r � 0:416,p < 0:001) and PRIVCOM (r �
0:777,p < 0:001). The regression in which the interac-
tion between treatment dummies and the favoritism
measure is also included shows that the correlation
in PRIVCOM was significantly stronger than in NOCOM

(p � 0.001). Hence, favoritism in allocation was the re-
sult of collusion between partners, and collusion was
more severe when the partners were permitted to
communicate via private channel.

To further support the claim that the partners’ un-
fair allocations caused the loner’s low investment, we
estimated a random effects regression to determine

Table 2. Random Effects Model on the Share Allocated to the Partner

Treatments

Dependent variable: Share allocated to the partner aij
aij+aik

NOCOM PRIVCOM PUBREADONLY ALLCHANCOM Pooled

β1: Partner’s relative investment ej
ej+ek 0.602*** 0.349*** 0.488*** 0.760*** 0.603***

(0.037) (0.041) (0.073) (0.048) (0.033)
PRIVCOM × ej

ej+ek −0.259***
(0.053)

PUBREADONLY × ej
ej+ek −0.112

(0.072)
ALLCHANCOM × ej

ej+ek 0.154***
(0.053)

β0: Constant 0.346*** 0.636*** 0.461*** 0.238*** 0.346***
(0.033) (0.038) (0.057) (0.030) (0.029)

PRIVCOM 0.295***
(0.048)

PUBREADONLY 0.113*
(0.058)

ALLCHANCOM −0.106***
(0.039)

H0: β1 PRIVCOM � PUBREADONLY p � 0.053
H0: β1 PRIVCOM � ALLCHANCOM p < 0.001
H0: β1 ALLCHANCOM � PUBREADONLY p < 0.001
H0: β0 PRIVCOM � PUBREADONLY p � 0.004
H0: β0 PRIVCOM � ALLCHANCOM p < 0.001
H0: β0 ALLCHANCOM � PUBREADONLY p < 0.001
Clusters 4 9 4 4 21
Observations 512 1,152 452 512 2,628

Notes. This table uses random effects models to estimate a player’s allocation to her partner. Loners’ allocations are excluded. In the last column,
NOCOM serves as the base category. Standard errors are clustered at the session level.

*10% significance level; ***1% significance level.

Abbink, Dong, and Huang: Talking Behind Your Back: Communication and Team Cooperation
8 Management Science, Articles in Advance, pp. 1–14, © 2021 INFORMS



how the way the loner was treated in the previous
round affected her investment in the current round. In
this regression model, one-round change in the loner’s
investment was the dependent variable, whereas
dummies indicating how much the loner received in
the previous round (from a different pair of partners)
served as the independent variables, with the follow-
ing values: “Receive nothing,” “Receive less than pro-
portional share” (but not nothing), and “Receive more
than proportional share” (“Receive a proportional
share” serves as the benchmark). The estimates are re-
ported in Table 3, revealing that receiving less than
proportional share (or nothing) from the partners had
no significant impact on the loner’s next round invest-
ment in NOCOM but had significantly negative effects
in PRIVCOM. However, receiving more than propor-
tional share did not significantly increase the loner’s
investment in the next round in either treatment.
These results provide further evidence for the adverse
impact of the “talking behind one’s back” environ-
ment on the loner’s investment by highlighting that
the loner’s investment was more negatively affected
by the partners’ private communication even in re-
sponse to the same allocation behavior of the
partners.4

Finally, it is worth noting that the loner was more
likely to allocate in an all-or-nothing manner (i.e., one
partner received everything and the other received
nothing) in PRIVCOM than in NOCOM (39.6% versus
9.6%), even when the partners invested the same
amount. More detailed analyses can be found in On-
line Appendix E. These findings may suggest that the
loner tried to “punish” one of the partners, even
though this would not have any bearing on her own
profit. However, such loner’s allocation behavior
made the partners’ collusion more risky, leading to
higher variation in earnings among team members.
Hence, the partners’ collusion not only discouraged
the loner’s cooperation in team production but also,

encouraged the loner to deviate from the fairness
norm in profit allocation. Both effects could be detri-
mental to rebuilding trust and trustworthiness be-
tween the partners and the loner.

Result 2. Compared with the no communication treat-
ment, exclusionary private communication resulted in more
collusion between the partners. The loner’s low investment
was the result of receiving less than a proportional share of
the group profit from the partners.

4.1.3. Earnings. As the loner underinvested when the
partners colluded, as would be expected, she earned
significantly less than the partners. In NOCOM, the lon-
er on average earned 11.65 ECUs, whereas the partners
earned 17.59 (p < 0.001; the p value is produced from
the panel data regression of the partners’ and loner’s
earning difference reported in column (3) of Table B3
in Online Appendix B).5 As shown in Figure 4, the
earnings gap widened in PRIVCOM, whereby the loner
earned less than half of the partners’ earnings (9.02
versus 19.06, p < 0.001) (shown in column (3) of Table
B3 in Online Appendix B). It is worth noting that the
partners’ empirical earnings are higher than 18 ECUs,
which is their theoretical payoff in the collusion equi-
librium, suggesting that the partners exploited the
loner’s suboptimal nonzero investment. Indeed, the
partners earned significantly more in PRIVCOM than in
NOCOM (19.06 versus 17.59, p < 0.001) (shown in col-
umn (1) of Table B3 in Online Appendix B).

When we calculated the percentage of investments
resulting in a positive return (i.e., those in which the
share received was greater than the amount invested),
the partners’ investment almost always yielded posi-
tive returns (>96%) (see Table 4). By contrast, the lon-
er received a positive return in only 65.2% of the
rounds in NOCOM, and the percentage declined to
20.3% in PRIVCOM. When private communication be-
tween the partners was permitted, about one-third of

Table 3. Share Received in the Last Round and the One-Round Change in Loner’s Investment

Treatment

Dependent variable: One-round change in loner’s investment

NOCOM PRIVCOM PUBREADONLY ALLCHANCOM

Receive nothing −1.227 −3.208*** −2.664*** −1.431
(1.315) (0.313) (0.959) (0.994)

Receive less than proportional −0.573 −1.447*** −1.615** 0.104
(0.375) (0.273) (0.732) (0.560)

Receive more than proportional 0.106 −0.189 5.681*** 3.186**
(0.369) (0.231) (1.169) (1.411)

Constant 0.477*** 0.780*** 0.764*** 0.014
(0.119) (0.136) (0.266) (0.355)

Cluster 4 9 4 4
Observations 224 502 196 224

Notes. This table uses random effects models to estimate how the way a loner was treated in the previous round affected her one-round change
in investment. Standard errors are clustered at session level.

**5% significance level; ***1% significance level.
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the time loners received a negative return on their in-
vestment (i.e., the share received was less than their
invested amount), whereas almost no partner received
a negative return.

Result 3. The loner earned significantly less than the part-
ners. Because of exclusionary communication between the
partners, the earnings gap widened, as the loner only
earned half of what the partners earned. In a significant pro-
portion of rounds, loners realized negative return on their
investment.

4.1.4. Replication and Robustness Treatments. When
interpreting the results reported in the preceding sec-
tions, it is important to note two potential issues aris-
ing from the experimental design. First, in our main
treatments, the asymmetric matching protocol might
have promoted formation of social ties between the
partners, which might have triggered or amplified
the exclusionary communication effect on collusion.
Although in reality, social ties and exclusionary com-
munication are often defining features of “talking be-
hind one’s back” situations, the scientific question is
whether, in the absence of social ties, exclusionary
communication could still cause collusion.

To answer this question, we replicated the symmet-
ric random matching setting originally studied by
Dong et al. (2019) and introduced two new treatments
(SYMNOCOM and SYMCOM) that resemble the

communication structure in NOCOM and PRIVCOM,
respectively. SYMNOCOM (SYMCOM) differs from NO-

COM (PRIVCOM) only in that groups were randomly
rematched in every round in a symmetric manner.
Specifically, in SYMNOCOM, each participant was ran-
domly assigned to the role of Person A, B, or C at the
beginning of the experiment with equal probabilities
and assumed that role in all rounds. In each round, a
trio of Persons A, B, and C was randomly assigned to
a group. Importantly, in contrast to NOCOM, we en-
sured that the same Person A and Person B would
never be paired up more than once (thus ensuring
that Person C would always encounter a new Persons
A and B pair). SYMCOM differs from SYMNOCOM only
in that, in each group, Persons A and B could private-
ly converse for 90 seconds at the beginning of each
round and that Person C only saw a string of hashtags
masking the messages exchanged between Persons A
and B. We conducted four sessions for each of the two
new treatments as well as replicated two sessions for
both NOCOM and PRIVCOM. Table 1, panel B summa-
rizes the experimental design of all robustness treat-
ments. The new sessions were run at Nanjing Audit
University with a total of 264 participants. Each ses-
sion lasted about one hour, with average earnings of
55 Chinese Yuan (8.1 USD).

As can be shown from Figure B1 and Table B4 in
Online Appendix B, we successfully replicated NO-

COM and PRIVCOM; in both replication treatments,
the loner invested less than the partners, and this
difference was significantly larger in PRIVCOM than in
NOCOM (p < 0.001). We also successfully replicated
SYMNOCOM and found that average investment in-
creased to almost the full level over rounds. By con-
trast, in the new SYMCOM treatment, as in PRIVCOM, the
loner invested less than the partners (p < 0.001). Im-
portantly, in PRIVCOM (using replication data) and SYM-

COM, which only differed in the matching protocol,

Figure 4. Time Path of the Average Profit by Treatment
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Table 4. Investments and Returns

Treatment

Positive returns, % Negative returns, %

Partners Loner Partners Loner

NOCOM 96.5 65.2 2.1 24.6
PRIVCOM 97.4 20.3 1.6 33.7
PUBREADONLY 96.0 45.6 2.4 33.2
ALLCHANCOM 97.7 66.4 2.1 22.3
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the investment gaps between the partners and the lon-
er were not significantly different (p � 0.581). Table B5
in Online Appendix B further shows that the partners’
allocations to each other in SYMCOM did not differ
significantly from those in PRIVCOM. These results
strongly suggest that exclusionary communication led
to collusion even in the absence of social ties between
the partners.

The second concern relating to our design is that
the mere presence of a private communication chan-
nel (and the loner’s ability to see the hashtags masking
the messages exchanged) might have prompted the
partners to believe that the loner would suspect collu-
sion, and thus, they would talk and act according to
her perceptions. In other words, the partners might be
less likely to collude if the loner was unaware of the
presence of the private channel because they would
be less concerned about her perceptions. Consequent-
ly, such a condition could serve as a test of the limits
of the exclusionary communication effect on the
loner’s underinvestment and the partners’ collusion.

To this end, we implemented another treatment, de-
noted as HALFCOM, in which the loner only knew that
there was a 50% chance that the partners had access to
a private communication channel. As in the main ex-
periment, partners were paired up for the entirety of
the experiment, whereas loners were matched with a
different pair of partners in each round, and they
would never meet the same pair of partners more
than once. Moreover, four pairs of partners in each
session could not communicate throughout the exper-
iment, just as in NOCOM, whereas the remaining four
pairs could use the private channel in every round, in
line with PRIVCOM. As channel allocation to the part-
ners was not disclosed to the loners (because of which
the hashtag feature of the original design was elimi-
nated), in each round, there was a 50% chance of
matching with a pair of partners who could communi-
cate. This treatment consisted of four sessions, which
were run at Nanjing Audit University with a total of
96 participants.

Figure B2 and Table B6 in Online Appendix B show
that the loner’s investment in HALFCOM (irrespective
of whether the partners could communicate) was sig-
nificantly lower than that in NOCOM (using replication
data; p < 0.05) but was not significantly different from
that in PRIVCOM (using replication data) (see the first
two hypothesis test results at the bottom of Table B6
in Online Appendix B). The investment gap between
the partners and the loner shows consistent results;
the investment gap in HALFCOM was significantly
higher than that in NOCOM (p < 0.01) but was not sig-
nificantly different from that in PRIVCOM (see the first
two hypothesis test results at the bottom of Table B6
in Online Appendix B). Thus, even when the loner
was unsure if the partners were able to talk behind

her back, she behaved with the presumption of collu-
sion. However, our findings revealed that the partners
did not exploit the loner as much as in PRIVCOM. Table
B7 in Online Appendix B shows that the partners’ alloca-
tions to each other in HALFCOM did not significantly dif-
fer from those in NOCOM but were (marginally) signifi-
cantly fairer than those in PRIVCOM (see the hypothesis
test results at the bottom of Table B7 in Online Appendix
B). According to these findings, the mere possibility of
exclusionary communication was sufficient to discour-
age the loner from investing, yet the partners did not ex-
hibit any additional propensity to collude relative to the
baseline NOCOM treatment. This is also consistent with
our earlier finding that, in PRIVCOM, loners already in-
vested less than partners in the first round before
experiencing any unfair treatment.

4.2. Public Communication
The results reported thus far indicate that private
communication damaged team cooperation. The part-
ners colluded against the loner by allocating more
than proportional shares to each other. As a result, the
loner underinvested and earned less than the part-
ners. This prompted us to investigate whether public
communication helps the team ameliorate this collu-
sive situation.

In PUBREADONLY, the partners could send messages
via a public channel to reach out to the loner, who
could not respond. We found that the loners invested
more in this treatment compared with PRIVCOM (5.93
versus 2.98, p < 0.001) (see Figure 2 and Table B1 in
Online Appendix B) and that about half of the time
(46.5%), they made a full investment (see Figure 3).
The partners’ investment was, however, very similar
(9.20 versus 9.18, p � 0.942). Thus, the investment gap
between the partners and the loner was significantly
smaller in PUBREADONLY than in PRIVCOM (p < 0.001),
although still larger than in NOCOM (p � 0.052).

In ALLCHANCOM, the loner could send messages ei-
ther privately or publicly to the partners and vice ver-
sa. The loner on average invested 7.79 and made full
investment about 68.4% of the time. In fact, the loner’s
investment in ALLCHANCOM was significantly higher
than any other main treatments (p values < 0.003).
Further, although the loner still invested significantly
less than the partners (7.79 versus 9.17, p < 0.001), the
investment gap was similar to that in NOCOM (p �
0.203).6

Result 4. Compared with PRIVCOM, in PUBREADONLY in
which the partners could reach out to the loner via a public
channel, the loner invested a greater amount.When the lon-
er could also send messages back (ALLCHANCOM), the in-
vested amount was even higher.

To ascertain whether the partners treated the loner
fairly in allocation decisions when all three had access
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to public communication, We revisit Table 2, which
shows that compared with PRIVCOM, β1 in PUBREA-

DONLY was significantly larger and β0 was smaller,
indicating that the partners allocated more propor-
tionally when they could reach out to the loner than
when they could not (see hypothesis tests of β1 and β0
at the bottom of Table 2). Compared with PUBREA-

DONLY, β1 increased significantly, and β0 decreased in
ALLCHANCOM. This result suggests that including the
loner in group communication led to still fairer profit
allocations. In fact, among all main treatments, alloca-
tions to the loner were fairest in ALLCHANCOM.

Further, Table 3 shows that, similar to PRIVCOM, in
PUBREADONLY the loner lowered her investment when
she received nothing or less than proportional share in
the previous round. In ALLCHANCOM, however, unfair
allocations did not appear to discourage the loner from
investing. Importantly, in contrast to PRIVCOM, the lon-
er invested more in PUBREADONLY and ALLCHANCOM

when she received more than her proportional share in
the previous round. These results indicate that the lon-
er tended to place more trust in the partners to treat
her fairly when public communication was allowed.
Being treated more fairly not only encouraged loners
to invest more but also reduced their propensity to al-
locate in the all-or-nothing manner that was observed
frequently in PRIVCOM (see Online Appendix E for
more detail). Both effects on loners’ behavior could be
valuable for building trust and establishing harmony
among team members.

Turning to the earnings, as can be shown from
Figure 4 and Table 4, the loner earned significantly
more when public communication was permitted
compared with PRIVCOM (PUBREADONLY versus PRIV-

COM: 10.38 versus 9.02, p < 0.001; ALLCHANCOM versus
PRIVCOM: 13.03 versus 9.02, p < 0.001) (see Table B3 in
Online Appendix B). Moreover, the loner was more
likely to receive positive returns when allowed to par-
take in public communication (45.6% of the time in
PUBREADONLY and 66.4% in ALLCHANCOM). Neverthe-
less, loners’ investments yielded negative returns
33.2% of the time in PUBREADONLY and 22.3% of the
time in ALLCHANCOM (the latter was similar to NOCOM).
The earnings gap between the loner and the partners
narrowed, although it still remained significant (PU-

BREADONLY: 10.38 versus 19.32, p < 0.001; ALLCHANCOM:
13.03 versus 18.94, p < 0.001). The earnings gap in ALL-

CHANCOM was, however, not significantly different
from that in the baseline NOCOM treatment (p � 0.854).
This finding suggests that access to a private communi-
cation channel facilitates collusion between the part-
ners, whereas the public channel alleviates it.

Finally, it is worth noting that, although participa-
tion in public communication ensured that loners
were treated more fairly and earned more, it did not
completely eliminate exploitation. In particular, public

communication channels created new risks as they al-
lowed for new deceptive practices, such as partners
making fake promises to the loner. We discuss this
further in Section 4.3 and in Online Appendix D.

Result 5. Compared with the private communication treat-
ments, the partners allocated more proportionally when
they could talk to the loner. When the loner could partici-
pate in the communication, the partners allocated even
more proportionally. The loner earned significantly more in
the public communication treatments than in the private
communication treatments.

4.3. Summary of Analysis of Conversations
The behavioral data have provided important insight
into both partners’ and loners’ motivations. We thus
analyzed the communications that took place to cor-
roborate the results and offer additional insights. The
messages exchanged in each treatment were coded by
a different pair of research assistants using a prede-
fined codebook (reproduced in Online Appendix C).
Here, we only summarize key findings and relegate
detailed reports to Online Appendix D.

First, in PRIVCOM, the partners exchanged messages
about 95% of the time, which in more than 50% of
cases pertained to allocating the funds unfairly to the
loner. When the public channel became available, the
partners started to use both private and public chan-
nels. They talked privately about unfair allocations
less often and suggested fair allocations about 69% of
the time in public conversations. In 15% of the cases,
however, the partners conspired against the loner by
asking her to invest high amounts while talking pri-
vately about unfair allocations. These patterns were
generally consistent with the earlier observation that
allocations were fairer in public than in private com-
munication treatments. The findings also confirmed
our earlier assertion that public communication al-
lowed the partners to deceive the loner by making
fake promises.

Second, as expected, the volume of the partners’
private conversations negatively affected the loner’s
investment, especially in PUBREADONLY. Unsurprising-
ly, in this treatment, the loner’s investment was posi-
tively correlated with the partners’ suggestion of fair
allocation and high investment in the public channel.
In ALLCHANCOM, the loner’s own suggestion of fair al-
location and high investment in the public channel
was correlated with her higher investment. The con-
tent of the partners’ private conversations was largely
consistent with their actual allocation decisions. Inter-
estingly, in this treatment, their public conversations
did not correlate with their allocation decisions. Given
that fair allocations were common in this treatment,
this may imply that fair allocations might already be
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considered as a norm when every group member
could freely converse with one another.

5. Conclusion
With a few exceptions, prior experimental studies con-
sistently indicate that communication helps partici-
pants to coordinate to attain a Pareto efficient outcome.
However, our findings suggest that communication
can be detrimental to team cooperation if communica-
tion channels are not open to all team members. In our
main experiment, we ensured that the same pair of
connected agents (referring to partners in our experi-
mental design) would encounter a different isolated
agent (referring to loner) in each round. This repeated
interaction between the connected agents even without
communication opportunities already discourages iso-
lated agents from cooperation. Nevertheless, exclu-
sionary communication between the connected agents
exacerbated collusion in profit allocation and further
undermined the isolated agent’s incentive to cooper-
ate. Our robustness treatments revealed that the detri-
mental effect of exclusionary communication remained
strong even without the repeated interaction between
the connected agents. Furthermore, the mere expecta-
tion of exclusionary communication (even if absent in
reality) was sufficient to discourage isolated agents
from cooperation. All these findings consistently show
that exclusionary communication or the expectation/
perception of such communication can be harmful for
harmony, trust, and cooperation in teams.

Our findings also show that cooperation can be par-
tially restored by including the isolated agent in the
connected agents’ communication. In particular, the
mere opportunity for the connected agents to talk to
the isolated agent without allowing the latter to re-
spond already helps rebuild trust between the con-
nected agents and the wary isolated agent, leading to
better cooperation and fairer profit allocation. Further,
allowing all team members to talk both privately and
publicly to one another moves the team in an even
more desirable direction. However, all these efforts do
not completely eliminate exploitation, as access to
public communication channels allows connected
agents to adopt deceptive practices, such as making
fake promises to the isolated agent while plotting
against her in the private channel. Therefore, it re-
mains to be established if more effective communica-
tion channels or other mechanisms would counteract
the effects of such collusive motivations.

Of particular interest to the organizational manag-
ers is our finding that the way communication is orga-
nized affects team cooperation and thus, output.
Achieving harmony at the workplace is not a trivial
task, especially in teams comprising members with
different personalities, backgrounds, and worldviews.

Some members are naturally sociable and can easily
form social bonds, whereas others linger outside cer-
tain social cohorts. As our experiment has shown (by
comparing NOCOM and SYMNOCOM), such social ties,
even without communication, already have a negative
impact on team cooperation. Therefore, to promote
cooperation, managers may need to actively monitor
team communication flows, ensuring that no one feels
excluded from important information exchanges. This
is particularly relevant for the growing number of or-
ganizations relying on telecommunication systems de-
rived from social media, such as Slack or Workplace.
Numerous studies have shown that higher degree of
social distance reduces prosociality and expectations
of reciprocity (e.g., Hoffman et al. 1996, Chen and Li
2009). The remote online working environment may
create higher expectations and/or more occurrences
of collusive talks and actions with minimal risk of be-
ing detected. It may also be harder for administrators
to fine tune communication modes remotely to allevi-
ate this problem.

A more positive implication of our findings is that
connected agents do not endogenously choose to ex-
clude the isolated agent from talks or behave unfairly as
much as they can when public communication channels
are available. It thus seems that connected agents do put
some value on the involvement of other members, often
to the benefit of all members, albeit sometimes for pure-
ly selfish purposes. Although beyond the scope of the
present study, it would be valuable to further investi-
gate the heterogeneity in connected agents’ motivations
under these circumstances. If managers were equipped
with this knowledge, they could use more appropriate
managerial measures to promote valuable motivations
(e.g., fairness and mutual trust) and suppress harmful
ones (e.g., exploitation and deception).

In large organizations’ communication networks and
more generally, in global social media, users are at lib-
erty to decide which channels to follow, unfollow,
block, or mute. This freedom of choice provides an op-
portunity to extend the present study, in which com-
munication channels were exogenous, as the sole aim
was to establish casual inferences while focusing on
small teams. Although our ALLCHANCOM treatment of-
fers a glimpse into the endogenous emergence of com-
munication channels, it is not clear how this translates
into larger networks, where it is simply not possible for
everybody to talk (and listen) to everybody else. Find-
ing out whether and if so, how endogenous channel
choice in larger groups can also generate detrimental
behind your back talking is, although beyond the scope
of this study, a promising topic for future research.
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Endnotes
1 Although originally developed as a novel solution to team cooper-
ation problems, this mechanism is also applicable to some real-
world profit arrangements. For example, partners in a bank are
allowed to decide how to allocate the bonus share among them-
selves as noted by John Galbraith (1955) in his book The Great Crash
1929. Each partner signs a ballot giving an estimated share of the
bonus pool to each of the other eligible partners, himself or herself
excluded. The average of these shares then guides the final bonus
allocation to each of the partners. Grading group coursework is
another example of this mechanism. Because professors can only
observe the final output but wish to award marks based on individ-
ual students’ inputs, students are asked to propose a fraction of the
total marks to be given to each of the remaining students in their
group. Yang et al. (2018) studied a similar mechanism in which the
allocation of a portion (but not all) of group profit is determined by
the group members and the rest is shared equally.
2 In contrast to the standard voluntary contributions mechanism
used in many economics experiments, this mechanism generates
highly cooperative outcomes in its canonical form. This makes it a
particularly useful benchmark for the study of factors that are poten-
tially detrimental to cooperation, such as talking behind someone’s
back. The standard public good game, in the absence of punitive
mechanisms like punishment, reliably leads to the rapid collapse of
cooperation, thus allowing little room to make things even worse
(see Chaudhuri 2011 for a survey).
3 Table B1 in Online Appendix B also reports panel data regressions
of the partners’ investment and the loner’s investment as well as
treatment comparison test results.
4 In Table B2 in Online Appendix B, we report a similar regression
analysis for the partner’s investment, showing that the partners’ in-
vestments were largely unaffected by how they were treated by
their partner or by the loner in the previous round.
5 Table B3 in Online Appendix B also reports panel data regressions
of the partners’ earnings and the loner’s earnings separately with
treatment dummies as independent variables.
6 It is worth nothing that the loner’s investment noticeably dropped
in the last two rounds after a steady climb in previous rounds.
However, focusing on the loner’s one-round change in investment
in the last two rounds (the same regression as Table 3), we did not
find that their investment changes were significantly correlated
with the way they were treated in previous rounds. Although not-
ing that the evidence is only suggestive given the low number of
observations in the last two rounds (N � 64), the drop might be
mainly driven by the loner’s anticipation that the partners would
exploit them in the last few rounds.
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