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Abstract

Recent experimental studies find excessive truth-telling and excessive trust in one
sender /one receiver cheap talk games with an essentially unique and babbling equilibrium.
We extend this setup by adding a second sender into the play and study the behavior of
the players both theoretically and experimentally. We examine games where senders are
assumed to communicate with the receiver either simultaneously or sequentially as well as
a game where the receiver chooses one of these two communication methods. The theoret-
ical predictions for truth-telling, non-conflicting messages observed and trust frequencies
are the same for both the simultaneous and sequential plays; however, we observe system-
atic differences between the treatments of these plays. While the truth-telling frequencies
stay above the theoretical prediction of the one half during all the experiments, the nature
of truth-telling seems to differ between sequential and simultaneous plays. Under simul-
taneous communication, the messages of senders are non-conflictive more than half of the
time, while the non-conflicting messages are significantly more likely to be correct than
not. The frequency of non-conflicting messages is lower under sequential plays due to the
tendency of the second sender to revert the message of the first sender. We observe that
subjects who prefer to get non-conflicting messages prefer simultaneous mode of commu-
nication more often. When acting as senders, these subjects also adjust their truth-telling

frequencies so as to generate conflictive messages.
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1 Introduction

A recent experimental literature analyzes information transmission in a class of
sender-receiver games in which the only equilibrium is a ‘babbling equilibrium’ where
communication is not informative. In this class of games, a sender (or an expert)
privately observes Nature’s realization of a conflicting payoff table that could be of
two equally likely types. The sender then transmits a message involving the type
of the payoff table to the receiver (the decision maker), whose action will in turn
determine an outcome in the payoff table chosen by Nature. The possible strategies
are telling the truth and lying about the payoff table from the viewpoint of the
sender whereas trusting and distrusting from the viewpoint of the receiver. For
this class of games, it is known that the sender will optimally not transmit any
information in any sequential equilibrium.

However, a number of experiments conducted recently do not support the pre-
dictions of the theory. For example, Gneezy (2005) shows that when preferences
are conflictive but only the sender knows the structure in the possible payoff tables,
the sender is more likely to lie when her gain from lying is higher or the loss for
the receiver is lower. Hurkens and Kartik (2009) control for preferences in Gneezy’s
(2005) experiment and show that the behavior of some subjects can be rationalized
with the propensity to lie. Similar results to those in Gneezy (2005) are also ob-
tained by Sutter (2009), using a broader definition of deception according to which
the sender can be truthful under the expectation that the receiver will not trust
him. Pioneering another strand of the same experimental literature, Sanchez-Pagés
and Vorsatz (2007) show that when conflicting preferences in a baseline game of the
described class are zero-sum but not too unequal, the subjects in the role of a sender
transmit a correct message significantly more frequently than theoretically expected.
To study the behavioral basis of the observed overcommunication, Sanchez-Pagés
and Vorsatz (2007) also consider a punishment game in which the receiver can costly

punish the sender after observing the outcome of the baseline game. This extension



shows that subjects who, in the role of the sender, tell the truth excessively are those
who, in the role of the receiver, punish the sender frequently after any game history
where they were deceived by trusting the message of the sender. This result is more
recently supported by Peeters et al (2012), where a baseline sender-receiver game is
played both under a sanction-free institution and under a sanctioning institution,
where the receiver has the option to reduce the payoffs of both players to zero after
observing the outcome of the baseline game. An alternative behavioral explanation
for excessive truth-telling is provided by Sanchez-Pagés and Vorsatz (2009). Using
the baseline and punishment games in Sénchez-Pagés and Vorsatz (2007) with a
modification that the sender in the baseline game additionally has a costly option
of remaining silent, they show that overcommunication in the baseline game can be
attributed to lying aversion and not to a preference for truth-telling.

A number of papers study the robustness of overcommunication phenomenon to
several extensions of the basic sender-receiver model. For example, Peeters et al.
(2008) consider, in addition to a baseline sender-receiver game, a reward game per-
mitting the receiver to give a fixed reward to the sender after observing the outcome
of the baseline game. They show that overcommunication of the sender disappears
in the presence of rewards, whereas the trust by the receiver increases significantly.
Their findings also involve that subjects that choose to reward frequently tell the
truth and trust more often than the whole population. More recently, Gurdal et al
(2011) analyze the robustness of excessive truth-telling and excessive trust to the
intervention of a regulator, or equivalently to the presence of non-strategic sender
types. In this regulatory setup, a strategic sender is allowed to transmit messages
only with some fixed probability less than one. The experimental findings of Gurdal
et al (2011) show that excessive truth-telling and excessive trust are higher under
intervention than under the absence of intervention. In addition, receivers earn
significantly more than senders under intervention; but not so in the absence of
intervention.

In this paper, we extend the baseline cheap talk model in Sanchez-Pagés and Vor-



satz (2007) in a direction to allow for two senders.! The theoretical literature has
studied the multi-sender cheap talk games quite well. For example, Gilligan and
Krehbiel (1989), Krishna and Morgan (2001), Gick (2008), and Li (2008) among
others extend the basic one sender (and one receiver) model in the seminal paper
of Crawford and Sobel (1982) by allowing two perfectly informed senders. Austin-
Smith (1990a, 1990b, 1993b) consider the case with two imperfectly informed senders
while Austin-Smith (1990b, 1993b) also analyze the effects of alternative commu-
nication modes, namely simultaneous and sequential transmission of information.
A common feature of these extensions is that the policy space is unidimensional,
while Milgrom and Roberts (1986), Austin-Smith (1993a), Battaglini (2002, 2004),
and Ambrus and Takashi (2008) consider multi-dimensional models of cheap talk.
Very recently, a number of models in this rapidly growing literature were also tested
by game-theoretic laboratory experiments (see, for example, Minozzi and Woon,
2011; Vespa and Wilson, 2012a, 2012b, among others). Despite differences in the
policy space, the main focus of this literature has been to study the effect of dif-
ferent institutions on information transmission or to find conditions which ensure
that a fully-revealing equilibrium exists. Thus, it is no coincidence that this litera-
ture is currently missing multi-sender extensions of one sender/one receiver models
with an ‘essentially” unique and babbling equilibrium. These basic models of cheap
talk, which were pioneered by the work of Gneezy (2005), have drawn attention in
the experimental literature, for the essential uniqueness of the equilibria generated
by these models enables one to clearly distinguish between the experimental ob-
servations and theoretical predictions. Extending a one sender/one receiver model
borrowed from this new strand of literature to a multi-sender setup, we aim to ex-
perimentally identify the effects of different modes of communication between the
senders on the truth-telling of the senders and the trust of the receiver.

In our experimental analysis we consider three different sender-receiver games

'If there are at least three senders who are all perfectly informed, then fully-revealing equilib-
rium is trivially reachable since a unilateral deviation can be easily detected.



played by two senders and one receiver, namely the Simultaneous, Sequential, and
Choice Game. The informational setup in each game is similar to that in the single
sender -receiver game studied by Sdnchez-Pagés and Vorsatz (2007) and others. The
receiver only knows the possible payoff tables, whereas the two senders also know
the actual payoff table. As usual, each game is also constant-sum; so the receiver
and the two senders as a whole have opposing interests. Additionally, we assume
that the two senders’ payoffs are always equal in order to isolate the effect of the
order of play in the sequential communication of the senders with the receiver. In
the Simultaneous Game, the two senders simultaneously transmit a payoff-relevant
message (the type of the actual payoff table) to the receiver. In the Sequential
Game, the two senders are named by sender 1 and sender 2 with respect to a given
order, and then sender 1 transmits a payoff-relevant message that is received by
both sender 2 and the receiver. Next, sender 2 transmits a payoff-relevant message
to the receiver. Finally, in the Choice Game, the receiver first decides whether
the Simultaneous or Sequential Game will be played, and then the chosen game is
played accordingly. In each of these three games, the receiver takes an action after
observing the message of the senders, and consequently the payoffs of the three
players are determined by the actual payoff table chosen by Nature and the action
taken by the receiver. Since preferences of the senders and the receiver are not
aligned, the theory predicts that rational and self-interested senders will optimally
not transmit any information under any mode of communication; and consequently
the choice of the game will be immaterial for a rational receiver.

Our experiments yield several results. First, we establish that excessive truth-
telling phenomenon, previously observed in sender-receiver games? that involve a
single sender but otherwise similar structures, is robust to the addition of a second
sender into the play when the senders communicate with the receiver simultaneously.

In particular, senders exhibit excessive truth-telling in the Simultaneous Game by

2See, for example, Sdnchez-Pagés and Vorsatz (2007, 2009) Peeters et al (2008), and Gurdal et
al (2011).



sending truthful messages with a frequency of 54%, significantly higher than the
theoretical prediction of the one half. Moreover, non-conflicting messages in the
Simultaneous Game are significantly more likely to be truthful than not, with a
frequency of 58.2%. On the other hand, the senders almost randomize between
truth-telling and lying in the Choice Game (in plays where the receiver prefers
simultaneous communication of the senders).

In the Sequential Game, the frequency of truthful messages is 53.3% and non-
conflicting messages are truthful with a frequency of 54.5%, Interestingly, the prob-
ability that sender 1 is truthful is 0.500 whereas the probability that sender 2 is
truthful given that sender 1 lies is particularly high (0.589) and significantly differ-
ent from the one half. This implies that in sequential plays the main contribution
to the excessive truth-telling comes from senders playing the second move. Another
result is that excessive trust the receiver is found to exhibit in cheap talk games with
a single sender is not affected by the presence of a second sender under any type of
communication.®> The trust frequencies are 56.5% for the Simultaneous Game and
59.6% for the Sequential Game.

We find that, in the Choice Game receivers prefer simultaneous messages slightly
more often than sequential messages. Partitioning the subjects into two groups with
respect to the number of times they preferred simultaneous messages as the receiver
and then tracking the truth-telling and trust behavior of these two groups separately,
we obtain some further conclusions. When acting as senders, subjects that preferred
sequential plays more often as the receiver were more truthful in simultaneous plays
and had a lower tendency to revert the messages of the other senders in sequential
plays. On the other hand, subjects that preferred simultaneous plays more often as
the receiver seem to have discovered the tendency of overcommunication in those

plays, and thus preferred to act in plays where the two senders are more likely to be

3For example in the Benchmark Game of Gurdal et al (2011), which is an exact single-sender
projection of our Simultaneous Game, the mean value of the percentage of trusted messages per
receiver is around 53.7%



non-conflictive and can not condition their messages on the message of each other.
This is consistent with their behavior as senders since they have a higher tendency
to generate conflicting messages during sequential plays, by reverting the message
of the sender moving before them.

The rest of the paper is organized as follows: Section 2 introduces the model
and theoretical predictions. Section 3 presents the experimental design and Section
4 reports experimental results. Finally, Section 5 contains some discussion and
concluding remarks. (The post-experimental questionairre filled out by the subjects

is presented in Appendix A, and the instructions corresponding to the experimental

games are presented in Appendix B.)

2 Model

We generalize the sender-receiver game first studied by Sanches-Pagés and Vorsatz
(2007) by adding a second sender to the environment. We denote sender 1, sender
2 and a single receiver by Sy, S and R, respectively. At the beginning of the game,
Nature chooses a payoff table A or B (see Table 1) with equal probability that
determines the final payoffs (in TL) of the three players.

Table 1. Payoff Tables

Table A | Sender 1 Sender 2 Receiver
Action U 4.5 4.5 1
Action D 0.5 0.5 9
Table B | Sender 1 Sender 2 Receiver
Action U 0.5 0.5 9
Action D 4.5 4.5 1

The senders are privately informed about the realized payoff table. Depending on

the information observed, S; and S, respectively choose possibly mixed actions p and




q from the set of messages M = {A, B}. Here, p and ¢ denote the probabilities that
the message A is submitted by S; and Ss, respectively. After observing the messages
submitted by the two senders, the receiver chooses a possibly mixed action r from
the set of actions {U, D}, showing the probability that U is played by the receiver.
We analyze two games that differ with respect to the mode of communication of the
senders with the receiver, namely the Simultaneous and the Sequential Game. In
the Simultaneous Game, the two senders simultaneously transmit a message to the
receiver after observing the actual state. Then, the receiver takes an action knowing
that the senders have not observed each others’” messages. In the Sequential Game,
first moves sender 1, transmitting a message. Then, after observing the message of
sender 1, sender 2 transmits a message. Knowing that sender 2 has observed the
message transmitted by sender 1, the receiver takes an action that determines the
payofts of all three players. The third game we consider is the Choice Game, where
the receiver moves first and chooses whether the Simultaneous or the Sequential

Game is going to be played, and then the chosen game is played accordingly.

2.1 The Simultaneous Game

In the Simultaneous Game, both senders have two information sets corresponding
to the events that the actual payoff table is A or B. When the actual state is A,
the strategies of S; and Sy are py and qa, respectively denoting the probabilities
that sender 1 and sender 2 choose message A when the actual state is A. Similarly,
when the actual state is B, the strategies of S; and Sy are pg and ¢p, respectively
denoting the probabilities that sender 1 and sender 2 choose message A when
the actual state is B. The receiver, on the other hand, has four information sets
corresponding to four possible message pairs that can be submitted by the two
senders. Here, 744,745,784 and rgp denote the probabilities that action U is
played corresponding to the observed messages of S; and Sy (which are denoted

in the subscripts of r in order). The receiver forms the beliefs a4, g, fiBa,



and ppp, each denoting the belief that the actual state is A after observing the

corresponding set of messages by S; and S specified in the subscripts, respectively.

Proposition 1. Any sequential equilibrium of the Simultaneous Game satisfies

pa = pp=pe€l0,1];

g4 = qg=q¢€l0,1];

with the supporting belief system is ji;; = % for every ij = {AA, AB, BA, BB} on
the equilibrium path.

This says that no information is revealed in any equilibrium.
Proof. We first calculate the best response of the players at each information set.

The best responses of S; after table A and B are observed are given by:

{1} if qa(raa—rpa) + (1 —qa)(rap —rpp) >0
pac€q [01] if qa(raa—7rpa)+ (1 —qa)(rap —rsp) =0
{0} if qa(raa—ra)+ (1 —qa)(rap —1r88) <0

{1} if qp(raa—rpa)+ (1 —qp)(rap—rep) <0
ps € 410,1] if gp(raa—rpa)+ (1 —gqp)(rap—res) =0

{0} if gp(raa—rpa)+ (1 —qp)(rap—res) >0

On the other hand, the best responses of Sy after table A and B are observed are



as follows:

(
{1} if pa(raa —rap) + (1 —pa)(rpa —rpp) >0

QAE [0,1] if pA(TAA_TAB)“‘(l_pA)(TBA_TBB):O
k{O} if pA(TAA_TAB)+<1_]9A)(TBA_TBB><O
( .

{1} lf pB(TAA_TAB)+(1_pB)(TBA_TBB) <0

qB € [0,1] if pB(TAA_TAB)“‘(l_pB)(TBA_TBB):O

({0} if pp(raa—ras)+ (1 —pp)(rpa —res) >0

The receiver’s best response after observing message ij € {AA, AB, BA, BB} de-

pends on the beliefs at the corresponding information set and is given by:

{1} if i <

€01 iy =

{0} if gy >

N =

N[

N =

The beliefs, calculated by Bayes’ rule (whenever possible), are as follows:

Haa = _ Pada HAB = pA(l — qA)
paqa + PBqB’ pa(l—qa) +pa(l —qB)’
(1 —pa)ga (1 —pa)(1—qa)

I—paaat+—pmas "2~ U=pa)l—aqa) + (1 —ps)1—a5)

HBA

We want to show that the senders use the same strategy at the two information
sets. To arrive at a contradiction, we consider the following cases: (1) One of the
senders uses different strategies, while the other sender uses the same strategy at
the two information sets; (2) Both of the senders use different strategies at the two

information sets.

Case 1: Suppose that S| uses different strategies, i.e. pa # pp, while g4 = qp =

10



q > 0. Without loss of generality, let’s assume p4 > pg. Then, the consistency of

1

5, and upp < % The best responses of

beliefs requires piq4 > %, waB > %, pwpa <
the receiver at each information set under these beliefs become 744 = 0, rap = 0,
rga = 1, and rgg = 1. But then, S;’s best responses are py = 0 and pp = 1,
which contradicts to our hypothesis that ps > pg. Now, without loss of generality,

suppose that py > pg, while g4 = qg = ¢ = 0. With these strategies, the beliefs

1

5 and ppp < 1 Having these beliefs, the receiver’s best response

become pap > 5

becomes rpp = 0 and rgg = 1. Then, the best responses of S; are py, = 0 and

pp = 1, again contradicting to our assumption.

Case 2: Suppose that py # pp and g4 # gg. Without loss of generality, we
assume that pq > pp > 0 and g4 > ¢ > 0. Then, the beliefs can be calculated as
naa > % and pupp < % The best responses of the receiver at these information sets
become 744 = 0 and rgg = 1. If g4 < 1, for p4 > 0 to be the best response of Sy,
the best responses of the receiver should satisfy rqpqa =rpa =0 and ryp = rgg = 1.
But if rqgs =7rpa =0 and ryp = rgp = 1, then ¢4 = 0, which is a contradiction as
qa > qp > 0, by assumption. If g4 = 1, then given p4 > 0, the best response of the
receiver should satisfy 744 = rga = 0. In turn, g4 = 1 can be a best response to
these strategies only if r4p = 0 and p4 = 1 (in addition to r4a = rga = 0,75 = 1).
But, then pg equals to 1 if gg < 1 and ¢p equals to 1 if pg < 1, which is the desired
contradiction (since by assumption pg # 1 and gp # 1 as pp < pa and g < qa).

Since the senders are symmetric we exclude the symmetric situations. In all the

other cases, we get at least one of the beliefs different than 1. The corresponding

2
best responses of the receiver at such information sets are pure strategies; and,
the best responses of the senders against these pure strategies give the desired
contradiction unless the senders use the same strategies at each information sets.
Also, when py = pg > 0 and g4 = ¢ > 0, the beliefs can be easily calculated as

Mij = % and they can be assigned in a consistent way off the equilibrium path. O

11



Corollary 1. The probability of observing an untruthful message by any of the

senders in any sequential equilibrium is 1/2.

Sender 1 plays B when the true state is A with probability (1 — p4) and choose
A when the true state is B with probability pg. As each state is equally likely and
pa = pp in any equilibrium, it is straightforward that the receiver expects to see an
untruthful message from S; with probability one half. The same argument is true

for the messages of sender 2.

Remark: The receiver’s strategies should satisfy the following condition in order

to have py = pp =p > 0 and ¢4 = qg = ¢ > 0 as a sequential equilibrium:

'BB —TBA

TAA —TAB +7BB — TBA
'BB —TAB

TAA —TAB +7BB — TBA

These conditions imply 744 > 7ap, raa > TBa, B > Tap and rgg > rg4 in any

equilibrium where the senders use completely mixed strategies.*

2.2 The Sequential Game

In the Sequential Game, sender 1 has two information sets, whereas sender 2 has
four information sets. The strategies of S; when the actual state is n = {A, B} is
denoted by p, as before. The strategies of Sy (i.e. the probability that message A
is chosen) when the actual state is n = {A, B} and the sender 1 has communicated
message i = {A, B} is denoted by ¢,(¢). The receiver, again, has four information
sets, at which 744,745,784 and rgp are the probabilities that action U is played
corresponding to the observed messages of S; and S;, denoted in the subscripts

of r, respectively. The receiver forms the beliefs p;; showing the probability that

4For instance, p = %, q= % and 744 = %, BB = %, TAB = TBA = % constitute an equilibrium.

12



the actual state is A after observing the message i = {A, B} from sender 1 and

j ={A, B} from sender 2.

Proposition 2. In any sequential equilibrium of the Sequential Game,

pa = pp=pel0,1];
qa(A) = qp(A)=q €0,1];
qa(B) = qg(B)=q €0,1];

with the supporting belief system p;; = % for ij = {AA,AB,BA, BB} on the

equilibrium path.

Proof. We first find the best responses of each player at each of their information

sets.

The best response of Sy after table A is observed is as follows:

{1} if qa(A)raa+ (1 —qa(A))rap — qa(B)rga — (1 —qa(B))rps > 0
Pa €4 [0,1] if  ga(A)raa+ (1 —qa(A)rag — qa(B)rga — (1 —qa(B))rgg =0

{0} if  qa(A)raa+ (1 —qa(A))ras — qa(B)rga — (1 — qa(B))res <0

The best response of S; after table B is observed is as follows:

{1} if gp(A)raa+ (1 —qp(A))rap —qs(B)rga — (1 —qp(B))rps <0
pB €4 [0,1] if gp(A)raa+ (1 —qs(A))rap —qs(B)rpa — (1 —qp(B))rge =0

{0} if gp(A)raa+ (1—qp(A))rap —qs(B)rga— (1 —qg(B))rps >0

The best response of S, when the actual table is A and the sender 1 has sent message

13



A is given by:

{1} if T’AA—TAB>O
qa(A) € 4[0,1]  if raa—rap=0
{O} if TAA_TAB<0

The best response of S; when the actual table is A and the sender 1 has sent message

B is given by:

{1} if rga — g > 0
qa(B) € 10,1] if rga—rps =0
{0} if rga—rpe <0

The best response of S, when the actual table is B and the sender 1 has sent message

A is given by:

{1} if TaAB — Taa >0
QB(A)E [0,1] if TAB—TAAZO

{O} if TaB — Taa <0

The best response of S5 when the actual table is B and the sender 1 has sent message

B is given by:

{1} if rgp—rpa>0
QB<B>€ [0,1] if TBB_TBA:O

{0} if rgg —Tpa <0

The receiver’s best response after observing message ij € {AA, AB, BA, BB} is

14



given by:

o=

{1} if gy <

rig € Q00,1 if opy =

{0} if gy >

N =

D=

where the beliefs calculated by the Bayes’ rule (whenever possible) are as follows:

paga(A) (1 —pa)(1 —qa(B))

Har = A +ppas(A) PP T W= pa) (1= qa(B)) + (1 — pu)(L — q(B))

pa(l —qa(A)) _ (1 —pa)ga(B)
pal— qa(A) +ps(1—gu(A)) """ 7 0= pa)aa(B) + (1 — pn)an(B)’

HAB

We want to first show that S; uses the same strategy at every information set.
To do that, first, we are going to assume that S5 uses the same strategies at her
information sets; then we will allow for the case in which Sy may use different

strategies.

Case 1. Suppose that Sy uses the same strategy ¢a(A) = ¢p(A) and ga(B) =
qp(B).

Case l.a: Assume for a contradiction, p4 # pp while ga(A) = gg(A) > 0 and
qga(B) = qg(B) > 0. Without loss of generality, suppose that p4 > pg. The beliefs

1

5, and ppp < % The associated

can be calculated as piga > %, wap > %, upa <
best responses of the receiver are r44 = 0, rap = 0, rga = 1, and rgg = 1. The
best responses of S in turn become p4 = 0 and pg = 1, which contradicts to our

hypothesis.

Case 1.b: To get a contradiction, suppose that p4 # pg while g4(A) = gg(4) =0
and q4(B) = qg(B) = 0. Then, the beliefs become ppp < % and pap > % The best
responses of the receiver corresponding to these beliefs are rgg = 1 and r,5 = 0.

The best responses of S in turn become p4 = 0 and pg = 1, which contradicts to

15



our hypothesis.

Case 1.c: Assume for a contradiction, ps # pp while g4(4) = ¢g(A) = 0
and ga(B) = qg(B) > 0. Then, the beliefs become ppp < %, ppa < %, and
Hap > % The best responses of the receiver corresponding to these beliefs are
rgg = 1, rga = 1, and 74 = 0. The best responses of S; in turn become py = 0

and pg = 1, which contradicts to our hypothesis.

Case 1.d: Assume for a contradiction, ps # pp while g4(A) = ¢s(A) > 0
and ga(B) = qg(B) = 0. Then, the beliefs become pupp < %, phaa > %, and
HaB > % The best responses of the receiver corresponding to these beliefs are
rgg = 1, raa = 0, and 745 = 0. Again, the best responses of S in turn become

pa =0 and pg = 1, which contradicts to our hypothesis.

Case 2. Suppose that S uses different strategies; without loss of generality as-
sume that g4(A) > gg(A) > 0 and ga(B) > ¢g(B) > 0. Assume for a contradiction
that p4 > pg > 0. Then, the beliefs can be calculated as paa > % and pugp < %
The corresponding best responses of the receiver at these information sets become
raa =0 and rgp = 1. Note that for g4(A) > qp(A) and ga(B) > qp(B) to be part
of an equilibrium, the receiver’s strategies should satisfy raa > rap and rga > rpp.
Asraa=0and rgg =1, we get r4p = 0 and rgg = 1. Then, the best response of
Sp against the receiver’s strategies become p4 = 0 and pg = 1, which is the desired

contradiction.

Now, we want to show that S, uses the same strategy, i.e. ga(A4) = qp(A) = ¢
and ¢a(B) = qz(B) = .

Case 3. We first assume that S; uses the same strategy.

Case 3.a: Suppose that py = pg > 0. Assume for a contradiction that g4(A) >
qp(A). This implies pga > % and pap < % The best responses of the receiver in

turn becomes r44 = 0 and r45 = 1. The best responses of Sy against the receiver’s

strategy is ga(A) = 0 and ¢p(A) = 1, which contradicts to our hypothesis.

16



Case 3.b: Suppose that py = pgp = 0. Assume for a contradiction, g4(B) >
qp(B). This implies upga > % and upp < % The best responses of the receiver in
turn becomes rgg = 1 and rg4 = 0. The best responses of S, against the receiver’s

strategy is ga(B) = 0 and gg(B) = 1, which contradicts to our hypothesis.

Case 4. We now assume that S; uses different strategies; and without loss
of generality assume py > pp > 0. To arrive at a contradiction, without loss of
generality, we assume that g4(A) > qp(A) and ga(B) > qg(B). The beliefs can be
calculated as a4 > % and pupp < % The best responses of the receiver in turn
becomes 144 = 0 and rpp = 1. For qa(A) > qp(A) and ga(B) > ¢p(B) to be a
part of equilibrium, the receiver’s equilibrium strategies should satisfy rq4 > rap
and rgq > rgg. Asraqa =0 and rgg = 1, we get rap = 0 and rg4 = 1. Against

these strategies of the receiver, the best responses of S; satisfy py = 0 and pg =1,

which contradicts to the hypothesis. O

Corollary 2. The probability of observing an untruthful message by any of the
senders in any sequential equilibrium is %

As Sy plays B when the true state is A with probability (1 — p4) and choose A
when the true state is B with probability pg, it is straightforward that the receiver
expects to see an untruthful message by S; with probability one half. The expected
probability of seeing an untruthful message by S5 is given by the following expression:

% (1 =pa)(1 = qa(B)) +pa(l - qA(A))] + % {quB(A) + (1 - pB)gs(B)

which is also equal to 1/2 in any equilibria.
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2.3 The Choice Game

Since the equilibria of the Simultaneous Game and the Sequential Game induce the
same expected payoff to the receiver, she should be indifferent choosing between
the two games. After the receiver’s choice of the communication mode, one of the
equilibria of the chosen game is played according to the requirements of sequential

rationality.

3 Experimental Design and Procedures

All experimental sessions were conducted in the Social Sciences Laboratory at TOBB
University of Economics and Technology during March 28-30, 2012. We sent a school
wide invitation e-mail to undergraduate students informing that for the invited
experiment they could register online for a date and time they choose. Those who
registered also received reminder e-mails 1 day before the session. In total, the
experiment was conducted over 8 sessions, one with 8 subjects the rest with 12
subjects. We had 92 Subjects in total and each session lasted abut 55-60 minutes.

Our design is a modification of the setup used in Sanchez-Pagés and Vorsatz
(2007, 2008) and Peeters et al. (2008). Each session consisted of three treat-
ments which we term as the Simultaneous Treatment, the Sequential Treatment
and the Choice Treatment. The order of these treatments during a session could
be either Simultaneous-Sequential-Choice or Sequential-Simultaneous-Choice. Each
treatment lasted 12 periods. Before the experiment began, subjects were randomly
assigned to groups of 4. At the start of each period, two of these 4 subjects were
assigned sender roles, one was assigned the receiver role and one was assigned the
observer role. During the 12 periods in a given treatment, each subject played 6
times as a sender, 3 times as a receiver and 3 times as an observer. The order of
role assignments was randomly determined.

In the Simultaneous Treatment, Subjects played the following game for each
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period: First subjects learned about their role assignments for that period which
could either be sender 1, sender 2, the receiver or the observer. Afterwards, sender
1 and sender 2 were informed about the true state (the payoff table being played)
which could be either “Table A” or “Table B”. Following this, sender 1 and sender
2 simultaneously and without seeing each other’s decision, decided on the message
they want to send to the receiver. The messages could be either “The payoff table is
A” or “The payoff table is B”. The observer, on the other hand, was also informed
about the payoff table and chose one of the following guesses: “The receiver will
earn 9 and sender 1 and sender 2 will each earn 0.5” or “The receiver will earn 1 and
sender 1 and sender 2 will each earn 4.5”7. Next, the receiver was informed about
the messages of sender 1 and sender 2 on the same screen and was asked which
payoff table she thinks is more likely to be the correct one. Then the receiver choose
among two possible actions: “U” or “D”. After this choice of action, the payoffs
were realized accordingly and a summary of the period was shown to the senders,
the receiver and the observer. For the senders and the receiver, this summary
includes information about the true state, the signals sent, the belief of the receiver,
the action chosen by the receiver and the payoffs to the senders and to the receiver.
For the observer the summary includes her guess, the earnings of the receiver and
the senders and her own earning. If her guess was correct, the observer earned 5 TL
for that period and if not 0 TL.

The Sequential Treatment differs from the above setup in the way the senders
acted. In this treatment, sender 1 first chose the message to be sent and then this
was showed first to sender 2, who in turn chose her message to be sent. The rest of
the game is similar. In the Choice Treatment on the other hand, the receiver acted
first and chose the way she preferred the messages to be sent. In particular, for each
period, the subject with the receiver role chose if she wants to play the game as in
the Simultaneous Treatment or the game as in the Sequential Treatment. Following
this choice, the game corresponding to the choice of the receiver was played.

After the three treatments were finished, subject answered several questions
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about their choices during the experiment. Following this, payments were displayed
on the subject’s screen. Each subject was paid the sum of her average earnings
in the Simultaneous Treatment, average earnings in the Sequential Treatment and
average earnings in the Choice Treatment plus a participation fee of 5 TL. Average
total earnings (including the participation fee) were 14.26 TL and at the time of the
experiment, 1 TL corresponded to 0.6325 USD.

4 Results

92 subjects in our experiment constituted 23 distinct groups. In the following three
subsections (4.1, 4.2, and 4.3) we calculate the percentage of the variables of in-
terest (truth-telling, trust, non-conflicting messages, truthfulness of non-conflicting
messages etc.) for all distinct groups and use these independent observations in our

analysis. Below, we start with describing the sender behavior.

4.1 Senders

We first look at the general frequency that a sender acts truthfully. The mean
percentage of truthful messages per group is close to 53%, which is significantly
above the theoretical prediction of 50% (p-value is 0.057 in a Wilcoxon signed-rank
test). This is consonant with the previous studies finding that subjects in general tell
the truth more often than predicted, a phenomenon termed as overcommunication
(see Dickhaut et al. (1995), Gneezy (2005), Cai and Wang (2006), and Sénches-
Pagés and Vorsatz (2007), among others.)

In Table 2, we summarize the behavior of senders in plays where they act si-
multaneously. The two columns respectively show sender behavior under all plays
in the Simultaneous Treatment and plays in the Choice Treatment where receivers

preferred the senders to play simultaneously.® Senders exhibit excessive truth-telling

5Looking at the 276 instances during the Choice Treatment, we see that the receivers preferred
simultaneous messages in 152 cases (55%) and sequential messages in 124 cases (45%).
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in the Simultaneous Treatment (p-value is 0.083 in a Wilcoxon signed-rank test) by
sending truthful messages with a frequency of 54% and nearly randomize between
truth and lie in the Choice Treatment (in plays where the receiver prefers simultane-
ous messages). With simultaneous messages, the two senders’ agreement frequency
is above 50%.% Furthermore, with a frequency of 58.2%, the non-conflicting mes-
sages in the Simultaneous Treatment are significantly more likely to be truthful than

the theoretical prediction of 50% (p-value is 0.054 in a Wilcoxon signed-rank test).

Table 2. Sender Behavior with Simultaneous Messages®

Simultaneous Treatment Choice Treatment

% Sender is truthful 54.0* 49.0*
% Senders are non-conflictive 51.4** 53.4**
% Non-conflicting messages 58.2* 50.2*

are correct

N 23 23

@ Observations under the Choice Treatment only includes cases where receivers preferred the

senders to act simultaneously. The values that significantly differ from %50 are given in bold.
* The theoretical prediction is 50.

** The theoretical prediction is arbitrary in [0,100].

Sender behavior when the two senders act sequentially is summarized in Table
3.7 Here, the first column reports sender behavior under all plays in the Sequential

Treatment, the second column reports plays in the Choice Treatment where receivers

6The theoretical predictions for the probabilities in the first and last rows are 1/2, whereas
the theoretical prediction for the probability that the two sender’s messages are non-conflictive in
simultaneous plays is p4ga + (1 —pa)(1 —qa) € [0, 1].

"The theoretical predictions for the probabilities in the first two rows and the last row are
1/2. The theoretical predictions for the probabilities in all the remaining rows are arbitrary in the
interval [0, 1]. To see this, one can check that the probability that sender 2 is truthful when sender
1 is truthful is paga(A) + (1 — pp)(1 — ¢g(B)). Similarly, the probability that sender 2 is truthful
when sender 1 lies is (1 —pa)ga(B) +pp(1—¢p(A)). One can also check that the probability that
senders are non-conflictive is paga(A4) + (1 —pa)(1 — qa(B)).
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preferred the senders to play sequentially. Noting that the probability with which
sender 2 is truthful given that sender 1 lies is well above 0.5 (p-value 0.083 in a
Wilcoxon signed-rank test), we see that a major contribution to the excessive truth-

telling in all sequential plays comes from players in the role of sender 2.

Table 3. Sender Behavior with Sequential Messages®

Sequential Treatment  Choice Treatment

% Sender is truthful 53.3* 52.3*
% Sender 1 is truthful 50.0* 51.6*
% Sender 2 is truthful when 54.0** 51.1*
sender 1 is truthful

% Sender 2 is truthful when 58.9* 63.0™*
sender 1 lies

% Senders are non-conflictive 46.4** 45.9**
% Non-conflicting messages 54.5* 62.5*

are correct

N 23 23

@ Observations under the Choice Treatment only includes cases where receivers preferred the

senders to act sequentially. The values that significantly differ from %50 are given in bold.
* The theoretical prediction is 50.

** The theoretical prediction is arbitrary in [0,100].

Given the findings in Tables 2 and 3, we see that non-conflicting messages are ob-
served less frequently in the Sequential Treatment (46.4%) than in the Simultaneous
Treatment (51.4%) and excessive truth-telling is not observed among subjects play-
ing as sender 1 in the Sequential Treatment. The lower frequency of non-conflicting
messages in sequential plays is mainly due to the fact that the subjects in the role

of sender 2 have a significant tendency to revert the message when sender 1 lies.
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On the other side, we see non-conflicting messages more frequently in simultaneous
plays, since none of the two senders in a simultaneous play is able to condition her
act on the act of the other sender and subjects are more likely to send truthful

messages than to randomize between truth and lie.

4.2 Receivers

Prior to choosing their action, receivers in our experiment were asked to state their
beliefs. This belief elicitation stage wasn’t incentivized and each receiver was asked
which payoff table she thinks is more likely to be the correct one (answering A, B,
or equally likely). We focus on the cases where the messages by two senders are
non-conflictive, and in Table 4 we present the frequency of beliefs that are in line
with non-conflictive messages. The theoretical prediction for this frequency is 50%
in all treatments. As Table 4 shows, this prediction holds true in the Sequential
Treatment as well as in the Choice Treatment (with sequential or simultaneous
messages). However, in the Simultaneous Treatment, the stated beliefs agree with
the non-conflictive messages of senders 59.2% of the time and this frequency is

significantly above 50%.

Table 4. Frequency of Beliefs in Line with Non-Conflicting Messages(%)*

Simultaneous Messages Sequential Messages
Simultaneous Treatment 59.2* Sequential Treatment 52.3*
Choice Treatment 50.7* Choice Treatment 48.6*
N 23 23

@ In the first and second columns, observations under the Choice Treatment only include cases
where receivers preferred the senders to act simultaneously and sequentially, respectively. The

values that are significantly different from 50% are given in bold.

* The theoretical prediction is 50.
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A variable of particular interest is the receivers’ trust frequency when the mes-
sages of the senders are non-conflictive. In the context of the game subjects played
in the experiment, we define trust as choosing the optimal action by assuming that
the non-conflictive messages of two senders is truthful. This corresponds to choosing
action D when both senders claim that the payoff table is A and choosing action
U when both senders claim that the payoff table is B. The theoretical predictions
for the frequencies of these two actions are respectively represented by 1 —r 4 and
rpp in all games we consider and found to be arbitrary in [0%, 100%]. On the other
hand, our experimental results in Table 5 show that the receiver’s trust frequency

is generally above 50% regardless of the way messages were sent.

Table 5. Receiver Trust Frequency (%)“

Simultaneous Messages Sequential Messages
Simultaneous Treatment 56.5* Sequential Treatment 59.6"
Choice Treatment 61.3" Choice Treatment 55.1*
N 23 23

@ In the first and second columns, observations under the Choice Treatment only include cases
where receivers preferred the senders to act simultaneously and sequentially, respectively. The

values that are significantly different from 50% are given in bold.

* The theoretical prediction is arbitrary in [0,100].

In Table 5, we observe that the average of the fraction of trusted messages per
group is 56.5% for the Simultaneous Treatment and 61.3% for plays in the Choice
Treatment where receiver preferred simultaneous messages. This latter value is
significantly above 50% (p-value is 0.069 in a Wilcoxon signed-rank test). When
messages were sent sequentially, the average of the fraction of trusted messages per
group is 59.6% for the Sequential Treatment and 55.1% for plays in the Choice
Treatment where receiver preferred sequential messages. The first one of these two

values is significantly above 50% (p-value is 0.036 in a Wilcoxon signed-rank test).

24



The decline (rise) in the frequency that receivers trusted non-conflicting messages
during plays in the Choice Treatment where the receiver preferred sequential (si-
multaneous) messages is likely to be caused by a selection effect which we explain

in more detail further in this section.

4.3 Observers

We summarize the behavior of observers in Table 6, which presents the mean fraction
of guesses per group that the outcome of the play will be favorable for the receiver
(i.e., the receiver earns 9 TL and senders earn 0.5 TL each) as well the mean fraction

of correct guesses per group.

Table 6. Observer Behavior®

% Guesses of Favorable % Correct
Outcome for the Receiver Guesses
Simultaneous Treatment 44.2% 45.7*
Sequential Treatment 48.2% 48.2%
Choice Treatment (Simultaneous) 59.1* 51.2*
Choice Treatment (Sequential) 55.2* 44.5*
N 23 23

@The values that are significantly different from 50% are given in bold.

* The theoretical prediction is 50.

In the Simultaneous and Sequential Treatments, subjects are more likely to guess
that the outcome of the play will be favorable for the senders, with the effect being
significant for the Simultaneous Treatment (p-value is 0.080 in a Wilcoxon signed-
rank test). Contrary to this, in the Choice Treatment, subjects’ guesses shift to
the other direction’” with the effect being significant for plays where the receiver

preferred simultaneous messages (p-value is 0.058 in a Wilcoxon signed-rank test).

25



Subjects’ guesses are significantly more likely to be wrong than correct during plays
in the Choice Treatment where the receiver preferred sequential messages (p-value

is 0.075 in a Wilcoxon signed-rank test).

4.4 Preferences over Simultaneous and Sequential Plays

and Behavioral Differences

In the below table, we partition the set of subjects with respect to the number of
times they preferred a simultaneous play out of three plays in which they acted as

the receiver in the Choice Treatment.

Table 7. Receiver Behavior in the Choice Treatment

Number of Times Simultaneous Number of Subjects

Messages is Preferred

0 22
1 18
2 22
3 30

Based on the partition in Table 7, we call those (40) subjects who preferred
simultaneous plays at most once Group A, and the rest of the subjects Group
B.% Below, we describe the behavioral differences observed for these two groups of
subjects when they played in the roles of a sender, the receiver and the observer in

the Simultaneous and Sequential Treatments.

Subjects in the role of a sender: When acting as senders, subjects in Group A

lied significantly less often in the Simultaneous Treatment compared to those in

8Note that Group A subjects preferred sequential messages more often than they preferred
simultaneous messages and Group B subjects did the opposite.
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Group B. The respective truth-telling frequencies are 59.2% for Group A and 50
% for Group B, which turn out to be significantly different in a two-sided test of
proportions (p-value is 0.032). In particular, subjects in Group B made the exact
choices predicted by the theory. On the other hand, the two groups of subjects
have very similar truth-telling frequencies as senders in the Sequential Treatment
(53.3% for Group A and 53.2% for Group B). Note that these frequencies are
obtained without consideration of role assignments (sender 1 and sender 2). When
we restrict the observations to those acting as sender 1 in the Sequential Treatment,
we again see that Group A and Group B have similar truth-telling frequencies
(51.3% and 49%, respectively). However, the behavior of these groups differ when
they act as sender 2. In particular, when they observe that sender 1 told the
truth, Group A subjects also do so 56.6% of the time and when they observe
the opposite they tell the truth 54.4% of the time. That is, they do not seem
to condition truth-telling on the behavior of sender 1. Contrary to this, upon
observing that sender 1 told the truth, Group B subjects do the same 50.6% of
the time and when they observe the opposite they tell the truth 65.7% of the

time, which is significantly above 50% (p-value is 0.011 in a two-sided binomial test).

Subjects in the role of the receiver: When acting as a receiver in the Simul-
taneous Treatment, the frequency with which a subject trusts a non-conflicting
message pair by the two senders is very similar among Group A and Group B
(52.4% and 55.6%). On the other hand, the same frequency seems to be different
for the two groups in the Sequential Treatment, where subjects in Group A trust
a non-conflicting message pair with a frequency of 53.4% and subjects in Group
B trust a non-conflicting message pair with a frequency of 65.7%, where this last
value is significantly above 0.5 (p-value is 0.011). In both of the Simultaneous and
Sequential Treatments, both groups of subjects trust a non-conflicting message pair
with frequencies above 50% and in particular Group B subjects have a higher trust

frequency. We next look at trust frequencies of these two groups in the Choice
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Treatment. For Group A subjects, we focus on sequential plays whereas for Group
B subjects we do the opposite.” We observe a decline in the trust frequency of
Group A during the Choice Treatment where the subjects in this group trust a
non-conflicting message pair with an average frequency of 46.8% while the trust

frequency for Group B is 56%.

Subjects in the role of the observer: The frequency with which subjects in
Group A guess that receivers will have an advantage is 52.5% and 47.5% for the
Simultaneous and Sequential Treatments, respectively. The same frequencies are
37.8% and 48.7% for Group B subjects, where the first value is significantly below
0.5 (p-value is 0.002). We observe that the differences in beliefs of subjects in
Group A and Group B during the Choice Treatment become more prominent. In
this treatment, the frequency with which subjects in Group A guess that receivers
will have an advantage is 63.3% for sequential plays and 52.1% for simultaneous
plays, where the first value is significantly above 0.5 (p-value is 0.085). Contrary
to this, the frequency with which subjects in Group B guess that receivers will
have an advantage is 66.7% for simultaneous plays and 49.3% for sequential plays,
where the first value is again significantly above 0.5 (p-value is 0.003). These
results indicate that the guesses of the two group of subjects in the Choice Treat-

ment are coherent with their own preferences over simultaneous and sequential plays.

Questionnaire Answers: The two groups of subjects also differ in the distribution
of their answers to questions 1 and 3 in our post-experimental survey in Appendix A
(p-value being 0.001 for question 1 and less than 0.000 for question 3 in a chi-2 test).
For question 1, dealing with the receiver behavior in the Simultaneous Treatment,
the fraction of the subjects stating that they felt more comfortable (decided with

greater confidence) when the messages of the two senders were non-conflictive is

9This is mainly because in 102 out of 120 cases Group A subjects preferred simultaneous
messages and Group B subjects preferred sequential messages in 134 out of 156 cases.

28



higher for Group B than for Group A. On the other hand, for question 3, dealing
with the receiver behavior in plays where the messages of the senders are non-
conflictive, the fraction of the subjects stating that they felt more comfortable in
the Sequential Treatment than in the Simultaneous Treatment is higher for Group

A than for Group B.

5 Discussion and Concluding Remarks

In general, truth-telling frequencies stay above 0.5 during the experiment, however
the nature of truth-telling seems to differ between sequential and simultaneous plays.
With sequential messages, we observe that a substantial fraction of senders acting
as sender 2 deliberately try to revert the messages of sender 1. In particular, they
have much higher truth-telling frequencies in cases where sender 1 lied compared
to the cases where sender 1 was truthful. This effect generates a higher frequency
of non-conflicting sender messages during the Simultaneous Treatment compared to
the Sequential Treatment. The reason is that when two senders act simultaneously,
none of them can condition her message on the message of the other. In our study,
we also observe that in both of the Simultaneous and Sequential Treatments, when a
pair of messages by the two senders is non-conflictive, it is more likely to be truthful
than being non-informative. This is reminiscent of overcommunication phenomenon
observed in the previous experimental studies studying games with one sender and
one receiver.

In response to a non-conflicting pair of messages by the two senders, the receiver’s
trust frequency is calculated to be above 50% during both of the Simultaneous and
Sequential Treatments. In this manner, the receiver behavior exhibits overtrust
which is also observed in the previous experimental studies. Note that, given the
observation that non-conflicting messages are more likely to be truthful than not,
the best response of the receiver subjects in this experiment would be fully trusting

them. When the receiver subjects are given the option of choosing between sequen-
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tial and simultaneous plays at the last treatment of the experiment, we see that a
slight majority is more likely to prefer simultaneous plays. The behavior of these
subjects in the preceding treatments and their beliefs provide us clues underlying
these preferences.

Based on these preferences, we observe that two different groups emerge in the
experiment regarding their beliefs about the game and their preferences over mes-
sage types, which are also coherent with these beliefs. The beliefs and behavior of
subjects who constitute the larger group (Group B), shows that as receivers they felt
most comfortable in cases where senders have no chance of coordinating to transmit
identical messages. Regardless of the ability of senders to coordinate, the subjects in
Group B trusted the non-conflicting messages with frequencies larger than those in
Group A. When acting as sender 2 in the Sequential Treatment, the actions of Group
B subjects differed from other subjects in a way that they deliberately reduced the
frequency of the agreement between their messages and the message of the other
sender. The smaller group subjects (Group A) on the other hand had higher truth-
telling frequencies on average and seemed to avoid (simultaneous) plays where they
would observe the agreement of senders’ messages when acting as receivers. When
acting as sender 2 in the Sequential Treatment, their truth-telling frequencies did
not seem to be affected by the message of sender 1.

A plausible explanation for the behavior of Group A subjects is that a possible
aversion to lying and being lied to made them avoid strategic behavior when they
were senders, and also avoid (simultaneous) plays where receiving non-conflicting
messages is more likely when they were receivers since messages transmitted by
senders essentially require on the part of receivers a higher level of thinking when
they are non-conflictive than when they are conflictive. Group B subjects on the
other hand seem to have discovered the tendency of overcommunication and pre-
ferred to act in cases where the messages of senders are likely to agree and senders can
not condition their messages on the message of each other. As senders, the subjects

in this group didn’t exhibit excessive truth-telling in the Simultaneous Treatment
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and acted in a way so that senders are more likely to observe jammed messages in
the Sequential Treatment.

To summarize, even though the theoretical predictions for truth-telling, non-
conflicting messages and trust frequencies are the same for the simultaneous and
sequential plays, we observe systematic differences between the treatments of these
plays. Sequential messages generate a lower frequency of non-conflicting messages
since some subjects as a sender condition their behavior on the behavior of sender
acting before them. On the other hand, subjects develop different preferences be-
tween sequential and simultaneous messages, with more strategic subjects preferring

simultaneous messages.
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Appendix A. Post-Experimental Questionairre

1) When you played as the receiver and Sender 1 and Sender 2 sent their messages
simultaneously, in which one of the following cases you made your decision more
comfortably?

a) When Sender 1 and Sender 2 sent the same message.

b) When Sender 1 and Sender 2 sent different messages.

c) I was equally comfortable in both of the cases above.

2) When you played as the receiver and Sender 1 and Sender 2 sent their messages
sequentially, in which one of the following cases you made your decision more com-
fortably?

a) When Sender 1 and Sender 2 sent the same message.

b) When Sender 1 and Sender 2 sent different messages.

c) I was equally comfortable in both of the cases above.

3) When you played as the receiver and Sender 1 and Sender 2 sent the same mes-
sage, in which one of the following cases you made your decision more comfortably?
a) When Sender 1 and Sender 2 sent their messages simultaneously.

b) When Sender 1 and Sender 2 sent their messages sequentially.

c) I was equally comfortable in both of the cases above.

4) When you played as the receiver and Sender 1 and Sender 2 sent different mes-
sages, in which one of the following cases you made your decision more comfortably?
a) When Sender 1 and Sender 2 sent their messages simultaneously.

b) When Sender 1 and Sender 2 sent their messages sequentially.

c) I was equally comfortable in both of the cases above.

5) When you played as Sender 2 and the messages were sent sequentially, did you
take into account Sender 1’s message?

a) Yes.
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b) No.

c) Sometimes.

6) When you played as Sender 1, in which one of the following cases did you send
more truthful messages?

a) When messages were sent simultaneously.

b) When messages were sent sequentially.

c) I sent truthful messages with similar frequencies in both of the cases above.

Appendix B. Instructions

Welcome!

Thank you for your participation. The aim of this study is to understand how
people decide in certain situations. From now on, talking to each other is prohibited.
Violation of this rule requires immediate termination of the experiment. Please raise
your hand to ask questions. This way, everybody will hear your question and our
answer.

The experiment will be conducted through the computer and you will make all
your decisions using the computer. Your earnings depend on your decisions as well
as the decisions of other participants. These earnings and your participation fee will
be paid to you in cash at the end of the experiment. The experiment consists of 3

different parts. We start with describing Part 1.

Part 1

In this part of the experiment you will play a game which will last 12 periods.
Before the first period, the system will assign you to groups of 4. These groups will
remain the same throughout the experiment. A participant will only interact with
participants from her own group but will not get to know the identity of other group
members during or after the experiment.

Now, let’s have a closer look at the game. Please do not hesitate to ask questions.
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In the beginning of each period, 2 participants in your group will be assigned
the sender roles, 1 participant will be assigned the receiver role and 1 participant
will be assigned the observer role. At the end of 12 periods, each of you will have
played 6 times as a sender, 3 times as a receiver and 3 times as an observer. The
order of these role assignments is random.

During each period, after role assignments have been made, the system will
choose one of the following: Table A or Table B. It is equally likely for the system
to choose Table A or Table B. The earnings in that period will depend on the table

chosen by the system and the choice of action U or action D by the receiver.

Table 8. Payoff Tables

Table A | G1 G2 Receiver
Action U | 4.5 4.5 1
Action D | 0.5 0.5 9

Table B | G1 G2 Receiver
Action U | 0.5 0.5 9
Action D | 4.5 4.5 1

At each period, one of the senders in the group will be named as G1 and the
other will be named as G2. These roles will be randomly assigned and G1 and
G2 will earn the same amount for that period. For example, if the system chooses
Table A and the receiver chooses action U, both G1 and G2 will earn 4.5 TL and

the receiver will earn 1 TL for that period.

Senders’ task

At the beginning of each period, G1 and G2 will be informed about the table chosen
by the system for that period. G1 and G2 will make the first decisions of that
period. This decision is the choice of the message to be delivered to the receiver

and telling whether the system chose Table A or Table B. Since these messages are
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going to be sent simultaneously, no sender will get to know the message of the other

sender. The senders are free to decide whether their messages are correct or not.

Receiver’s task

The receiver will first see the messages of G1 and G2, but will not know the table
chosen by the system. At the screen that the receiver observes these messages, she
will be asked her belief about the actual table that will determine the payoffs for
that round.

In the next screen, the receiver will choose action U or action D.

After the receiver makes her choice, the earnings will be determined based on

the actual table chosen by the system and the choice of the receiver.

Observer’s task

The observer will guess what the earnings of the senders and the receiver will be in

a given period. Due to the structure of the game, her guess could be one of the two
types:

1) Receiver: 9 TL; G1 and G2: 0.5 TL.
2) Receiver: 1 TL; G1 and G2: 4.5 TL.

If her guess is correct, the observer will earn 5 TL for that period and 0 TL otherwise.
At the end of each period, a summary screen will provide information about the

choices in that period and the earnings.

Payment

Based on your earnings for each period, your average earnings per period will be
calculated. You can see this amount at the bottom of the summary screen. The
average earnings at the end of period 12 will be your earnings from part 1 of the
experiment.

Your total earnings in the experiment will be “earnings in part 1”7 + “earnings

in part 2”7 + “earnings in part 3”7 + “a participation fee of 5 TL”.

37



Part 2

Now, we will start part 2 of the experiment. In this part of the experiment, you will
play a game that will last for 12 periods. Your group and the payoff tables in this
part will be the same as in the first part of the experiment.

The new game is similar to the game used in the previous part of the experiment,
but it has the following differences:

In this game, the sender chosen as G1 will first choose her message to the receiver
and the other sender, G2, will see this message and then choose her own message.
The receiver will see the messages of G1 and G2, and again she will not know the
real payoff table chosen by the system.

The rest of the game is the same as in the previous part. The assignment of the

roles G1 and G2 will be random as before.

Part 3

Now, we will start part 3 of the experiment. In this part of the experiment, you will
play a game that will last for 12 periods. Your group and the payoff tables in this
part will be the same as in the first part of the experiment.

But, during each period in this part of the experiment, the receiver will choose
the way that the senders will convey their messages. In other words, the receiver will
decide whether the senders will send their messages simultaneously or sequentially.
As you may remember, these are the methods for sending messages used in the two
parts of the experiment.

To summarize,

- If the receiver decides the messages to be sent simultaneously, both G1 and G2
will choose their messages at the same time, without seeing each other’s messages.

- If the receiver decides the messages to be sent sequentially, first G1 will choose
her message and then G2 will observe this message and choose her message.

The assignment of the roles G1 and G2 will be random as before.
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