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When there is an opportunity to gain a positive reputation, individuals are
more willing to sacrifice their immediate self-interest. Partner choice creates
opportunities for competitive altruism, i.e. individuals compete to be
regarded as more generous and to be chosen for future partnerships. Tests
of the competitive altruism hypothesis have focused so far on reputation
based on direct observation, whereas the role of gossip has not been theoreti-
cally and empirically addressed. Partner choice can create an incentive to
cooperate and to send truthful messages, but it can also work in the opposite
direction. In order to understand the consequences of partner choice on
cooperation and gossip, we designed an experimental study in which partici-
pants played a sequence of Public Goods games and gossip rounds. In our two
treatments, we observed that cooperation increasedwhen therewas an oppor-
tunity to be selected, but also that cooperators sentmore honestmessages than
defectors, and that this strategy was prevalent in the treatment in which inter-
group competition was implemented. We also found evidence that partici-
pants detached themselves from the information more often when lying.
Taken together, our study fills a theoretical and empirical gap by showing
that partner choice increases both cooperation and honesty of gossip.

This article is part of the theme issue ‘The language of cooperation:
reputation and honest signalling’.

1. Introduction
Reputation has been convincingly argued to be a key ingredient of cooperation in
humans [1–4]. It is defined as a ‘shared evaluation that others hold about these
actors with regard to one or more criteria’ [5]. Reputation allows individuals
to form expectations about prospective partners’ behaviours, but it also motiv-
ates people to sacrifice their immediate self-interest in order to engage in
cooperative interactions in the future. Evidence from the laboratory [2,3,6–8]
and the field [9–11] shows that when indirect reciprocity is possible, knowing
about someone’s reputation enables group members to preferentially interact
with those who cooperate and avoid those who defect (e.g. [4,12–15]).

In a ‘market for cooperators’ [16], i.e. when partner choice is available, build-
ing a positive reputation can be seen as a long-term investment. Large groups can
be seen as a market-place in which individuals would trade as buyers and sellers
of cooperation in order to form the most successful coalitions [17,18]. Mutualistic
theories of cooperation [19] and the competitive altruism hypothesis [20,21] pose
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that gaining a good reputation is essential for stabilizing
cooperation, because co-operators will compete to be chosen
by other co-operators, while defectors will be selected out.

Reputation-based partner choice [22,23] is based on three
assumptions. First, that individuals must differ, in terms of
their resources or intentions, so some of them can be better
partners than others. Second, helping others can be inter-
preted as a signal of their quality, and last, individuals can
choose with whom to interact. A growing body of experimen-
tal work shows that people are more generous when their
behaviour could affect the decisions of potential partners
[22], therefore supporting the competitive altruism hypoth-
esis. A crucial tenet of the theory is that a signal of
individuals’ generosity must be readily observable to others.
The cooperative act is performed in front of an audience
which uses this information to form a judgement about the
cooperator [24]. Once this positive impression becomes
shared, the actor will have a positive reputation and, because
of partner choice, cooperatorswill strive for the best reputation
by using their contributions as costly signals of cooperative
intentions. However, this strategy is effective only if those sig-
nals are accurately perceived and interpreted by the receiver
[25,26] otherwise the cost of producing them is not counterba-
lanced by any benefits. Thanks to language, humans can
transcend the limits of direct observation and inform their
peers about others’ behaviours.

Gossip is the cornerstone of reputation in humans, and the
choice between honest and truthful information about others
or lying creates the ‘gossiper’s dilemma’ [4,27]. Because
language brings forward multiple opportunities for lying,
gossip is usually assumed to be manipulative and unreliable,
even if there is scant evidence about the actual amount of
false gossip circulating in human networks. According to
some scholars, gossipers would have incentives to deceive
receivers in ways that benefit the gossipers themselves [28],
thus derogating rivals and masking their faults. Barkow et al.
[29] suggest that selection would have favoured our dissemi-
nating information in the interests not of objective truth but
of our own success in social competition.

This view of gossip as being inherently unreliable has been
recently questioned by empirical evidence indicating that the
manipulative potential of gossip is less detrimental to
cooperation than expected [30]. This holds true also when
competition between players is introduced: even if lies
become twice as frequent this has no notable effect on trust
levels [31]. Similarly, modelling work [32] shows that, even
in the presence of dishonest gossipers, cooperation can
evolve among artificial agents playing a Public Goods game
(PGG) with partner selection. The combination of privately
transmitted information about other agents and partner
choice drives defectors out, even in a system in which half of
the population is composed of cheaters and messages are un-
reliable. However, previous works on competitive altruism
suggest that individuals have an incentive to send dishonest
signals about their own cooperative attitudes, i.e. appearing
cooperative in order to later defect [21], but no testable predic-
tions about the honesty of gossip have been developed so far.

This study contributes to the literature on cooperation and,
more specifically, on the debate about the reliability of gossip
by extending competitive altruism theory and suggesting
that partner choice could ensure both material and informa-
tional cooperation. If cooperation is a costly signal, then
reputations need to be effective in discriminating between
cooperators and defectors. We hypothesize that cooperators
have an incentive to be honest in order to preserve the signal-
ling value of reputations and benefit from their previous
material investment. Cooperation would go hand in hand
with honest gossip because only truthful and honest
information about cooperators and defectors will allow coop-
erators to benefit from partner choice. In a complementary
manner, defectors would have an incentive to spoil the repu-
tation system, actively contributing to its unreliability. If most
of the gossip is dishonest it also becomes useless, therefore
benefiting those who did not contribute because it becomes
impossible to identify who the cheaters are.

In addition to lying about content, gossip can also entail a
misrepresentation of the source. Previous studies on false
gossip mostly focused on content manipulation, without con-
sidering how important it can be to change the source when
reporting information about an absent third party. Qualifying
one’s endorsement or presenting information as originating
with someone else, like ‘people say’ or ‘rumour has it’, dis-
tances the speakers from the information, thereby reducing
their responsibility for what is told [33,34]. Peters & Fonseca
[31] show that gossip can be used as punishment, but saying
that ‘someone told me’ removes that opportunity. Both the
content and the source of gossip can be strategically manipu-
lated by the gossiper [35–37], and individuals can easily lie
about the content if they can attribute the information to
an unknown and unverifiable source. In a cross-linguistic
vignette study, Giardini et al. [37] show that information was
more likely to be presented as indirect when it was false,
thus providing evidence for preemptive action accompanying
uncooperative behaviour. Source manipulation was even
more frequent when there was competition between the fic-
tional characters to access a limited resource, therefore here
we expect to observe participants using an indirect source
more than a direct one as a reputation management strategy,
especiallywhen lying.When intentionallymisreporting some-
one’s behaviour, using an indirect source can be an effective
strategy to avoid retaliation, because if ‘someone told you’
you cannot be held accountable for the reported information.
To date, evidence about source manipulation in gossip is still
scant and this study aims to provide further evidence about
the antecedents and consequences of reporting information
about absent third parties as first- or second-hand.

In order to test the relationship between competitive altru-
ism, cooperation and the reliability of gossip we designed an
experiment in which two blocks of PGG are played by groups
of four participants (figure 1). Each blockof 10PGGs is followed
by a gossip stage in which participants could send messages
through a digital platform. For each message, they selected
one or more receivers, the target and the content from a set of
predefined options. We also gave participants the opportunity
to choose between one of two ways of identifying the source:
either ‘I know that…’ or ‘Someone told me…’. The experiment
ended with a final one-shot PGG preceded by partner choice,
inwhich two randomlyselected leaders chose their groupmem-
bers. In the competitive treatment, only the group with the
highest score in the final stage received payment for it, while
players in the losing group received only the payoffs from the
first two rounds. In the non-competitive treatment, both
groups are rewarded. Participants were informed about every
stage of the experiment, so they could decide whether to
invest in reputation building. In a system in which individuals
have an incentive to be chosen for future partnerships, being



phase 1 phase 2 phase 3

rounds 1–10
PGGs

rounds 12–21
PGGs

round 22
gossip

round 23
PGG with

leader selection

round 11
gossip

Figure 1. Experimental design. Phase 1 and 2 include a PGG stage of 10 rounds and a gossip stage of 5 min played in four groups of four participants each. Groups
remained unchanged during each stage. Phase 3 only involves one round of a PGG with leader selection played in two groups of eight participants; this last phase is
paid only to the most contributing group in the competitive treatment and to both groups in the non-competitive one. (Online version in colour.)

Table 1. Overview of hypotheses.

theory-based hypotheses source operationalization

H1: Partner choice increases cooperation; H1a: within the

same phase and H1b: across phases.

competitive altruism

theory [20,22,38,39]

increased frequency of above-average contributions and

lower amount of 0 or low contributions towards the end

of the game

H2: Gossip is used strategically; H2a: cooperators will

preferentially use true messages; H2b: cooperators will

mostly use false messages.

competitive altruism

theory [20]

correlation between material and informational cooperation

H3: Gossip is reported as coming from an indirect source

more often when the content is false.

reputation management

theory [5,32]

higher frequency of false messages from an indirect source
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cooperative and being an honest gossiper can be regarded as
effective strategies that, at the aggregate level, will ensure the
stability of cooperation. We developed and tested three specific
hypotheses about the way in which reputation-based partner
choice can lead to cooperation and honest gossip (see table 1
for a summary). First, we expect to observe a higher number
of high contributions in the PGG and no end-of-the-game
effect, as predicted by Barclay & Willer [21], because it would
work as an honest signal for future encounters. In an analogous
manner, competitive altruism will motivate participants to
cooperate more in phase two, where cooperation can be used
as a signal of quality/intention before partner selection occurs
in the last round. Second,wehypothesize that in the competitive
treatment players will use gossip strategically in order to
increase their chances of being selected in the last stage. This
hypothesis can be further specified by contrasting the hypoth-
esis that cooperators will preferentially use true messages in
order to contribute to and maintain the reliability of gossip
(H2a) with the hypothesis that they will mostly use false mess-
ages in order to ruin others’ reputations and increase their
standing (H2b), as predicted by the competitive altruism
theory [21]. The third and last hypothesis (H3) is about the like-
lihood of using the indirect source when lying, as is expected
according to Giardini et al. [37]. Table 1 offers an overview of
the hypotheses, their source and how we tested them.
2. Methods
(a) Participants in the experiment
Participants were recruited from the University of Valencia
Experimental Economics Laboratory’s (LINEEX) subjects pool.
One hundred and sixty students from different faculties of
the University of Valencia, excluding Economics students
(mean age ¼ 21:7 years; 89 females), took part in this study.
They received a flat payment of 5 EUR and the opportunity to
earn an additional payment ranging from 8 to 16 EUR
(mean total payment ¼ 17:5 EUR). Eighty subjects, divided into
five groups of 16, took part in the competitive treatment while
the other 80 subjects participated in the non-competitive treat-
ment. Laboratory experiments were conducted at LINEEX on 16
and 17 September 2015. Each experimental point was converted
to real money with an exchange rate of 100 points ¼ 1 EUR.
Each experimental session lasted about 45min.

(b) Experimental design
Each experimental session involved a group of 16 participants
playing three phases. In order to ensure anonymity, participants
were identified by pseudonyms, i.e. 16 moons of the solar
system, that remained unchanged during the entire session. Com-
munication between participants was not allowed and they were
not informed about others’ pseudonyms. No participants were
excluded from the analysis and all of the 160 registered partici-
pants completed the experiment. Two experimental treatments
called Competitive (COMP) and Non-Competitive (NCOMP)
were carried out. COMP and NCOMP treatments were identical
except for phase 3. Participants were informed about all treatment
details at the beginning of the session when reading the exper-
imental instructions. Figure 1 shows the sequence of the three
experimental phases and rounds. For the full experimental
instructions, see the electronic supplementarymaterial, section S1.

(i) Phase 1: Public Goods game + information exchange (gossip)
Each participant was randomly assigned to a group of four
members that remained the same during the entire PGG stage.
Each group completed 10 rounds of a standard PGG with a
value of 1.5 as multiplication factor and a round endowment of
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50 points. Participants were informed about others’ contributions
and their own payoffs at the end of each round. After the PGG
stage, the first gossip stage started (in the experiment we used
the term ‘information exchange’ and not gossip). In this stage, par-
ticipants were assigned to four gossip groups formed of four
members each, selected in order to have: two members from
one previous PGG group and two members from another PGG
group. During this stage, participants were given the opportunity
to send multiple messages to one, two, or all other members of
their gossip group. Messages were displayed as a chat text
through a computer interface and participants could only commu-
nicate through predefined texts. The sender, i.e. the participant
who is the source of the message, can begin the message
with only two predefined sentences: ‘I know that…’ or ‘Someone
told me that…’, and can choose the target and the recipient
of the message among the other 15 participants of the session.
Then, the sender selects the content of the message between
‘cooperates’ and ‘does not cooperate’. Here follows two message
examples:
Soc.B
Dione to Proteo: ‘I know that Temisto cooperates’.
Adrastea to Rea: ‘Someone told me that Febe does not cooperate’.
376:20200303
There was no limit on the number of exchanged messages but the
information exchange stage was set to be 5min long.

(ii) Phase 2: Public Goods game + information exchange
(gossip)

Each participant was assigned to a new group of four members
who remained unchanged during this PGG stage (again 10
rounds). Groups were formed in order to have combinations of
two participants who had interacted before and two strangers,
therefore we could control for the reliability of the content and
the source. Then, another stage of information exchange played
in four other different groups followed. The information exchange
stage lasted 5min, exactly like the previous one.

(iii) Phase 3: One-shot Public Goods game with group leaders
In the last stage, two new groups were formed through partner
selection by two randomly selected group leaders. Group leaders
alternatively chose seven other group members, with whom they
completed a one-shot PGG with a value of 3 as multiplication
factor and an endowment of 50 points. In the COMP treatment
only the group contributing the most was paid for this phase,
while in the NCOMP treatment both groups were rewarded
according to their contributions. Group leader selection and a
higher multiplication factor were designed to make partner
selection salient to the participants.
3. Results
(a) Gossip message classification
We classified each gossip message according to the scheme in
figure 2. ‘I know that…’ messages are classified as fake
acquaintance messages if the sender did not interact with the
target before (in this case, only 6% of the time the sender
also received a message about the target and we thus did
not distinguish the two situations); otherwise, they are classi-
fied as false when the sender does modify the content of the
message or as truthful when the sender does not. If the
sender experienced that the target contributed in the PGG
stage, on average, more than the group average excluding sen-
der’s contribution, the sender should report a positive content
to be considered as a truthful message, and vice versa. On the
other hand, when the content of the message is inverted, we
distinguish the two possible cases as false positive and false
negative messages. This classification of truthful and false
messages is based on sender’s group average contribution
(relative classification); comparable results were obtained
when considering messages to be reported as truthful positive
if the target contributed on average more than half of the
endowment, i.e. 25 points, in the PGG (absolute classification).
We include in the electronic supplementary information, sec-
tion S5, the participants’ distribution according to the relative
contribution classification.

‘Someone told me that…’ messages are classified as fake
origin messages if the sender did not receive any message
about the target (in this case, the sender also interacted
with the target during a PGG stage 26% of the time). In a
similar manner, messages are then classified as false or truth-
ful depending on whether the sender modifies the content of
the last received message about the target.

We report in figure 2 the most relevant frequencies of mess-
age classification by type (‘I know that…’/‘Someone told me
that…’), and treatment (for a complete overview ofmessage fre-
quencies, see also electronic supplementary material, section
S2). We observe small, but significant, treatment effects when
we compare fake acquaintance message frequencies (χ2-test:
χ = 8.6374, d.f. = 1, **p = 0.0033) and ‘I know that…’ truthful
positive message frequencies (χ2-test: χ = 1.9563, d.f. = 1, *p =
0.0327), having more fake acquaintance messages in the
NCOMP treatment (COMP ¼ 13:8%, NCOMP ¼ 18:1%) and
more ‘I know that…’ truthful positive messages in the COMP
treatment (COMP ¼ 35:3%, NCOMP ¼ 31:3%). On average,
participants in the COMP treatment sent more truthful positive
messages as a direct source at the expenses of the fake acquain-
tance messages. No other remarkable differences are present
when measuring treatment effects for the other kinds of
single classification messages and at the group level (χ2-tests
on total messages and t-tests on sent message frequencies by
each independent group).

Furthermore, when a participant sends a ‘I know that…’
message, its content is truthful more than half of the time
(both treatments, 62.1%), as well as the other type of messages
‘Someone told me that…’ (both treatments, 56.4%), with a sig-
nificant difference in favour of the former type of messages
(χ2-test: χ = 12.813, d.f. = 1, ***p = 0.0003). This result means
that truthful messages are generated more often from a direct
source when considering both treatments. On the other hand,
this difference is more visible and statistically significant in
the COMP treatment (63.7% versus 55.9%; χ2-test: χ = 11.154,
d.f. = 1, ***p = 0.0008) than in the NCOMP treatment (60.7%
versus 56.8%; χ2-test: χ = 3.0213, d.f. = 1, p = 0.0822).

Finally, to confirm our H3, ‘Someone told me that…’mess-
ages are classified as false more frequently than direct source
messages when looking at both treatments (39.0% versus
21.8%; χ2-test: χ = 138.51, d.f. = 1, ***p < 0.0001), as well as for
the COMP treatment (37.3% versus 22.5%; χ2-test: χ = 47.945,
d.f. = 1, ***p < 0.001) and the NCOMP treatment (40.4% versus
21.2%; χ2-test: χ = 91.93, d.f. = 1, ***p < 0.0001).
(b) Individual cooperative behaviour and gossip strategy
In figure 3, we first present the results on participants’ PGG
cooperative behaviour during the three phases and for the
two treatments. Participants in the COMP treatment contrib-
uted more to the common pool with respect to those in the
baseline NCOMP treatment. This finding is in line with pre-
vious experimental tests of the competitive altruism



Has the sender met
the target?   

fake acquaintance
message 

Has the target
contributed more than
the group average*? 

 Is the content of the
message negative?   

Is the content of the
message positive?   

false
negative 

truthful
positive 

false
positive 

yes

no

yes

no

yes

yesno

no

(both: 2625; COMP: 1226; NCOMP: 1399)

I know that...
(both: 1506; COMP: 705; NCOMP: 801)

Has the sender
received any message

about the target?  

 

Is the content  of the
message negative? 

 

Is the content  of the
message positive?  

yes

yesno

no

no

Is the last received
message about the
target positive?  

yes

yes
no

truthful
negative 

* excluding sender’s contribution 

    

both        : 16.1%
COMP    : 13.8%
NCOMP : 18.1% 

both        : 9.7%
COMP    : 9.6%
NCOMP : 9.7% 

both        : 33.2%
COMP    : 35.3%
NCOMP : 31.3% 

both        : 28.9%
COMP    : 28.4%
NCOMP : 29.4% 

both        : 12.1%
COMP    : 12.9%
NCOMP : 11.5% 

both        : 20.4%
COMP    : 20.1%
NCOMP : 20.6% 

both        : 27.0%
COMP    : 25.2%
NCOMP : 28.6% 

both        : 29.4%
COMP    : 30.7%
NCOMP : 28.2% 

both        : 18.6%
COMP    : 17.2%
NCOMP : 19.8% 

both        : 4.6%
COMP    : 6.8%
NCOMP : 2.8% 

fake origin message

 

false
negative 

truthful
positive 

false
positive 

truthful
negative 

Someone told me that...

Figure 2. Gossip message classification. Each message is classified by its type (I know that…/Someone told me that…), content ( positive/negative) and knowledge
that the sender has about the target, as a fake, false or truthful message. We report the total numbers of messages for both treatments, as well as their percentages
for each classification according to the message type. (Online version in colour.)
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Figure 3. Participants’ PGG cooperative behaviour. Average group contributions in the three phases of the experiment by treatment. Error bars represent standard
errors of the mean over all independent groups. (Online version in colour.)
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hypothesis [20,22,38] and with our H1a (Mann–Whitney
(MW) test by individual averages: phase 1 and phase 2,
W = 4109, **p = 0.0019; phase 3, W = 5235.5, ***p < 0.001; MW
test by group averages: phase 3, W = 100, ***p < 0.001).

As predicted by the competitive altruism hypothesis, no
remarkable end-of-game effect on contributions is present
in the COMP treatment. In fact, participants were even
more generous in the last rounds of COMP phase 2 with
respect to NCOMP, when the pressure to be chosen as part-
ners was higher and generosity could increase one’s chance
of being selected during phase 3. In line with our H1b, differ-
ences on individual average contributions by phase are
enhanced and statistically significant the closer participants
are to the end of the experiment (MW test by individual
averages: phase 1, W = 3834, *p = 0.0306; phase 2, W = 4068,
**p = 0.0031).

In figure 4, we present the results at the individual level by
combining participants’ contribution levels in the PGG with
their gossip strategy as the ratio of truthful and false messages.
Regression results can be found in table 2. Additional statistical
analysis and results on participants’ behaviour can be found
in the electronic supplementary material, section S3. In agree-
ment with our H2, we find that participants use different
gossip strategies depending on the treatment and phase they
are in. In the NCOMP treatment, correlations between gossip
and cooperation are weak, therefore there is no significant
difference between gossip behaviour of highly cooperative par-
ticipants and lowly cooperative ones. In the COMP treatment,
instead, highly cooperative participants more frequently sent
truthful messages with respect to low-cooperative ones, with
a positive correlation on their contribution level. This result
can be interpreted as cooperators increasing the number of
truthful messages and gossip reliability to gain a better repu-
tation and emerge from the crowd as better contributors to be
chosen right before the partner selection of phase 3. For them,
in accordance with our H2a, we thus found a positive effect



0 10 20 30 40 50

0
0.

2
0.

4
0.

6
0.

8
1.

0
0

0.
2

0.
4

0.
6

0.
8

1.
0

NCOMP treatment, phase 1 + 2

average  PGG  contribution

0 10 20 30 40 50
average  PGG  contribution

0 10 20 30 40 50
average  PGG  contribution

ra
tio

  o
f 

 tr
ut

hf
ul

  m
es

sa
ge

s

slope : 0.0032
p : 0.1311

0 10 20 30 40 50

0
0.

2
0.

4
0.

6
0.

8
1.

0

NCOMP treatment, phase 1 + 2

average  PGG  contribution

ra
tio

  o
f 

 f
al

se
  m

es
sa

ge
s

slope : 0.0009
p : 0.6149

COMP treatment, phase 1 + 2

ra
tio

  o
f 

 tr
ut

hf
ul

  m
es

sa
ge

s

slope : 0.0064
p**  : 0.0018

0
0.

2
0.

4
0.

6
0.

8
1.

0

COMP treatment, phase 1 + 2

ra
tio

  o
f 

 f
al

se
  m

es
sa

ge
s

slope : –0.004 
p* : 0.0248

Figure 4. Individual cooperative behaviour and gossip strategy. Correlations between individual average PGG contribution and ratio of truthful and false messages by
treatment. Each point represents a participant. Regression coefficients are reported as slopes together with their respective p-values using a linear regression model
(OLS). (Online version in colour.)
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of the competitive setting on gossip honesty. At the same time,
false messages are negatively correlated to participants’
cooperation level when interacting in a competitive setting
although correlation is slightly weaker.
4. Discussion and conclusion
If having a good reputation allows one to enter into profitable
partnerships, then in a social dilemma cooperation can persist
through competition with other cooperators. When direct
observation of others’ deeds is not available, gossip plays
a key role in discriminating between individuals who are
willing and able to cooperate and those with a history of
defection [4,5]. However, to date no experimental evidence
about how partner choice and competitive altruism affect
the reliability of gossip and its consequences on cooperation
has been provided.

In an attempt to fill this gap in the literature, we examined
contributions and gossip in a sequence of PGG rounds with
gossip andwe contrasted individuals’ behaviours in a competi-
tive (only themost cooperative groupwill be rewarded) and in a
non-competitive (all the groups will be rewarded) setting. Our
research shows that competition to be chosen increases
cooperation and, more importantly, that cooperators and defec-
tors adopted different gossip strategies. Cooperators were more
likely to report true information about other players, as
opposed to defectors, and we observed a positive correlation
between contributions in the game and the reliability of
gossip for cooperators but not for defectors, and only in the
competitive treatment.

This study contributes to the literature on reputation-
based cooperation in multiple ways. First, it provides further
evidence in favour of the competitive altruism hypothesis
[23]. In an environment in which individuals can be
rewarded for their generosity, having a positive reputation
pays off and it can trigger competition to become the best
possible interaction partner [21]. Like in previous studies
[40,41], we also observed an escalation of prosociality due
to competition for partners, with a significant increase in



Table 2. Regression results on cooperative behaviour and gossip strategy. Participants’ cooperative behaviour influence positively their ratio of truthful messages
and, not significantly, their ratio of false messages. Treatment effect is not significant on the overall ratio of truthful and false messages.

dependent variable:

ratio of truthful messages ratio of false messages

(1) (2) (3) (4)

average cooperation 0.004***

(0.001)

0.005***

(0.001)

−0.001
(0.001)

−0.002
(0.001)

NCOMP treatment 0.045

(0.030)

−0.013
(0.026)

constant 0.525***

(0.038)

0.489***

(0.045)

0.319***

(0.033)

0.330***

(0.039)

observations 159 159 159 159

R2 0.056 0.069 0.008 0.010

adjusted R2 0.050 0.057 0.002 −0.003
residual s.e. 0.187 (d.f. = 157) 0.186 (d.f. = 156) 0.161 (d.f. = 157) 0.161 (d.f. = 156)

F-statistic 9.288*** (d.f. = 1; 157) 5.766*** (d.f. = 2; 156) 1.318 (d.f. = 1; 157) 0.781 (d.f. = 2; 156)

*p < 0.1; **p < 0.05; ***p < 0.01.
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contributions at the end of the games and especially before
partner selection took place.

Second, to the best of our knowledge, this is the first study
in which specific hypotheses about gossip strategies are
derived from the theory of competitive altruism and tested.
If cooperation has signalling value, then investing in it is ben-
eficial only if the gossip about cooperators is honest, and they
can be reliably identified and selected for future partnerships.
In a complementary way, our results show that defectors
actively try to undermine the reliability of gossip by spreading
false information. This difference in gossip strategies adds to the
ongoing debate about the honesty of gossip [31,39,42,43] by
providing supporting evidence about the fact that gossip is
mostly reliable. Even when it is not, it can still support
cooperation, in line with ethnographic evidence on gossip in
groups and small-scale societies [44–46]. Future work is
needed to investigate the boundaries of gossip reliability and
the effect of contextual variables in the decision to lie and in
the development of different gossip strategies. Factors like
embeddedness in a network [47], or likelihood and magnitude
of punishment if caught lying could be investigated.

Finally, thiswork contributes to the understanding of source
manipulation as part of reputation management strategies.
According to previous theoretical and experimental work on
source manipulation [36,37], using ‘someone told me’ could
be an epistemic strategic useful to lie without being punished.
The way in which the source is expressed can protect the gossi-
per from the consequences of their misinformation, thus
proving to be an important way to manage one’s reputation.
In both treatments, participants used the indirect source more
often when lying, a finding that indicates the relevance of
linguistic features of gossip [48].

Future work on linguistic markers of gossip and on its
consequences would allow the characterization of reliability
not only in terms of what is told, i.e. its content, but also of
the way in which the source is identified.
Theories of reputation-based partner choice that do not
explain the use of gossip are incomplete because reputations
emerge from people talking about others [5,49], and what is
reported does not necessarily correspond to what happened.
Besides demonstrating the benefit of partner choice in sup-
porting cooperation in a Public Goods game, this study also
determined that competitive altruism can explain gossip
reliability and that gossip strategies are correlated with
material cooperation.
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