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Abstract

In this thesis I extend and develop a cheap talk game based on Farrell and Gibbons (1989)
with one informed agent (a Sender) and two audiences (Receivers), with whom the Sender
may communicate together in public or separately in private. I develop a model where the
Sender has three possible types, describe the pure strategy perfect Bayesian equilibria in
private and public communication, and find that, as opposed to the model of Farrell and
Gibbons (1989)), there exist cases where information can flow between the Sender and the
Receivers in private, but no communication is credible in public. This scenario is named
Mutual Subversion. I conduct a welfare analysis of the possible equilibria and conclude
that while in private more informative equilibria are preferred by all players, this is no
longer true in public. T apply an equilibrium refinement criterion, neologism-proofness
(Farrell 1993)) to the multiple available equilibria, and it turns out that sometimes no
equilibrium satisfies the criterion. I then add a forum choice stage, made by the Sender
and possibly contingent on his type, to the game and describe cases where the Sender
can achieve superior payoffs by being able to choose the forum of communication himself.
I examine forum choice equilibria from the point of view of neologism-proofness, and
present a new type of equilibrium refinement which takes into account the forum in which
a neologism is used. Finally, I present two further extensions to the model which provide
further insights, one where the Sender has k > 3 possible types and one where there are

three audiences.
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Chapter 1

Introduction

People never lie so much as after a hunt, during a
war or before an election.

— Otto von Bismarck

A major party’s political candidate travels to a small town during his campaign and
visits a home for the elderly. He meets the residents, takes tea and promises to increase
the amount of pension benefits upon his election. Later, he gives an interview on national
television, and when asked to take a stand, stresses the efficiency gains resulting from a
“smaller state”, and the tax reductions that could take place if excess government spending
were curtailed. A resident at the care home, while watching the televised interview, may
experience a degree of uneasiness: although the candidate’s statements do not directly
contradict each other, they are certainly not identical. What should she believe? All
of a political candidate’s statements are cheap talk: his claims are costless, unverifiable,
non-binding—he can say whatever he wants. Even so, our care home resident may be
able to draw some conclusions about the politician’s real plans by noticing the difference
between what he says in a small community and what he says on national television; what
he claims in a small, private environment as opposed to in front of the general public.

Different claims are made, different claims are believed, different claims are credible
in private and in public. In this thesis, I extend and develop a cheap talk model in

which one informed agent (a “Sender”) tries to communicate with two or more audiences
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(“Receivers”) who then each make a choice (take an action) that defines the payoffs of
all players. I rely on the work of Farrell and Gibbons (1989), which provides the basic
structure of the model in the thesis. Farrell and Gibbons (1989) were the first to analyse
the question of cheap talk with two audiences. I extend their model first by broadening
the scope of the Sender’s private information (allowing the Sender to have more than two
types, see Harsényi (1967))), then by adding a further stage to the game, an action stage

for the Sender, enabling him to choose the forum of communication for the second stage.

Communication in a public forum does not necessarily lead to more credible claims
than private communication, nor vice versa. The degree of credibility in each forum de-
pends greatly on the extent to which the players’ interests are aligned. The presence a
second person may discipline communication with the first: the statements made may be-
come credible (one reason for public engagement ceremonies: to convince worried parents
that the commitment is a true one). But it might also subvert communication: statements
previously credible may now not be so (the writer of a letter of recommendation may find
it hard to express his true opinion if the subject is present). Some things can be said
equally well in private and in public (friends can easily discuss where to go for dinner),
while it is impossible to credibly communicate others via cheap talk (imagine a job appli-
cant talking of her abilities: she will always describe them as high is her statements are

unverifiable).

I categorise these situations using the parameters of the model and provide examples.
I describe a possibility that only arises in my extended model: when the Sender has at
least three types is when some information can flow between the Sender and the Receivers
separately in private, but no communication is credible in public. In this case, the presence
of one person subverts communication with the other, and vice versa: there is Mutual
Subversion. Such a situation can arise, for example, when the Sender is explaining his
plan of action to two potential sponsors, who both agree with the general aim of the

Sender, but have diametrically opposed views as to the mode of execution.!

!Throughout the thesis, I will follow Farrell and Gibbons (1989) in taking the Sender to be a man
and the Receivers to be women in the general case.
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A prerequisite for Mutual Subversion to arise is the existence of a new type of equilib-
rium, in which the Sender partially reveals his private information. This partially revealing
equilibrium naturally only appears in my extended model, where the Sender has at least

three types.

I provide a welfare analysis of the possible pure strategy perfect Bayesian equilibria:
the separating equilibrium and the partially revealing equilibrium (if they exist), and the
pooling equilibrium. Tt turns out that while in private communication with one Sender and
one Receiver, the players all prefer the more informative equilibria to the less informative,
this is no longer true in public: it is possible that the Sender does better by remaining
inscrutable. For example, if a boss has yet to decide to which of his employees to promote,
while the candidates would rather leave than stay in their current position, the boss can

induce them both to stay (if that is what he wishes) by not giving away his plans.

I then address the question of equilibrium refinement. Since in many cases there is
more than one pure strategy perfect Bayesian equilibrium, in order to predict how events
would unfold in real life, it is necessary to introduce refinement criteria. I survey the
literature and check whether the equilibria described in the chapter survive a refinement
criterion developed by Farrell (1993)): neologism-proofness. 1 find that although sometimes
neologism-proofness rules out implausible, uninformative equilibria, it does not always do
so. Also, there are cases when neither available equilibrium is neologism-proof. When
no equilibrium is neologism-proof, it becomes hard to predict how the game will unravel.
Farrell (1993)) briefly addresses the issue and suggests that an evolutionary interpretation

of the game may help in making reasonable predictions.

An open question that Farrell and Gibbons (1989) mention as worthy of further work
is the issue of how the forum in which communication takes place is selected: how and
by whom is it decided whether the Sender talks to the Receivers in public or in private?
In many cases, it is the Sender himself who, once in possession of his private information,
decides who is present when he makes his statements. In that case, the Sender faces

something akin to a mechanism design problem: he is constructing a game (in this case,
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choosing among games) to best meet his ends. However, the choice of forum in itself may
provide information on the Sender’s type to the Receivers. Information is carried in the
public announcement of the Sender to make his claims in a private or a public environment:
the Receivers can make inferences from the Sender’s forum choice. Questions arise as to
how much the Sender gives away by his choice, what the Receivers can infer, and what

the welfare consequences are of introducing this further stage into the game.

I find that when the Sender has at least three possible types, he can sometimes improve
his payoffs in comparison to the situation when the choice of forum cannot be made
contingent on his type. The Sender’s situation in the forum choice stage resembles that
of the informed principal in Myerson (1983), who faces the same dilemma as the Sender
in this thesis: he would not always like to give away all his information, but his optimal
choice of mechanism (game) may force him to do so. In some cases, the Sender (in this
thesis) or the principal (in Myerson (1983)) finds it best to remain inscrutable. I present
cases (using the parameters of the model but also a real life example) when forum choice
has favourable payoff-consequences for the Sender, and discuss the similarities among
them. I rule out certain scenarios (for example, cases where at least one of the Sender’s
types can credibly identify itself in both fora) from among those where forum choice can

result in superior payoffs to the Sender.

I then examine the case of the Sender’s superior payoffs from the point of view of
neologism-proofness on the example where forum choice enables the Sender to achieve
such new, higher payoffs. T find that while only two equilibria are neologism-proof, only
the equilibrium which gives the Sender the highest payoffs survives a new, generalised
version of neologism-proofness that I develop, which takes into account that the Sender
may deviate from equilibrium in the forum choice stage once the possibility of making
unexpected speeches occurs to him, in order to be able to make such speeches in his

preferred forum.

In the next chapter, I present two further extensions of the model which lead to some

insights. The first is a model where the Sender has k& > 3 possible types. I identify the
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pure strategy perfect Bayesian equilibria and point to welfare-equivalences between them
in private communication. The second extension portrays the Sender in talk with three
audiences. A scenario named Two-Sided Discipline emerges, in which the presence of all
three Receivers is needed in order to discipline communication with one of the audiences.
For example, an incumbent politician’s incentives to always tell his voters what they would
like to hear may be disciplined only by his need to tell the truth to both prospective foreign

investors and the European Union.

1.1 Related Literature

The cheap talk game developed in the thesis belongs to the broad class of signalling games:
games of incomplete information in which the informed player(s) send messages based on
their private information to the uninformed player(s), who then take actions based upon
the messages received. In more general terms, Sobel (2007)) describes a signalling game
as “any strategic setting in which players can use the actions of their opponents to make
inferences about hidden information”. One of the earliest works on signalling is Spence
(1974)’s model about the job market. When signalling is costless (does not directly affect
payoffs), non-binding and unverifiable, the game in question is referred to as a cheap
talk game. The basic setting involves one informed Sender, and one Receiver who takes a
single action after having heard the Sender’s message and updated her beliefs accordingly.
Crawford and Sobel (1982)) analyse this baseline case and show that when the players have
some but not entirely common interests, the Sender can only make imprecise statements

credibly.

The theory of cheap talk games also shares some characteristics with the mechanism
design literature, initiated among others by Hurwicz (1973). In mechanism design, players
choose how to structure their communication in order to solve a given problem. Messages
(reports on players’ types) are often costless and unverifiable, and in fact, every cheap talk
equilibrium is an incentive-compatible mechanism (Farrell and Rabin 1996). However, in

a mechanism, the Receiver(s) usually commit in advance to a reaction rule: which action
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they will choose upon hearing a given message; and there is often a mediator (Farrell

1995)).

A starting point for analysing a cheap talk game as opposed to a game with costly
signalling or a mechanism design problem is the observation that most of the communi-
cation that takes place in real life is simple, unmediated, cheap talk. Many studies have
applied the concept of a cheap talk game in various disciplines. Austen-Smith (1993)) and
Matthews (1989) analyse the legislative process, the former writing of expert referrals to
the House during legislation, the latter of veto-threats. Stein (1989) applies Crawford
and Sobel (1982)’s framework to the analysis of the imprecise statements of the Federal
Reserve Bank concerning its desired level of the exchange rate. Forges (1990) investigates
a job market example, while Fischer and Stocken (2001) develop a cheap talk model which
applies to the case of an equity research analyst giving information about a firm’s value
to investors. Cheap talk games are also used to describe the behaviour of animals, for
example by Enquist, Ghirlanda and Hurd (1998) or Bergstrom and Lachmann (1998)) who
use a so-called Sir Philip Sidney Game to describe the signalling that takes place among

nesting birds.

Many extensions of the basic one Sender-one Receiver cheap talk game have been
proposed and described. Enrichments of the structure of communication have been anal-
ysed among others by Aumann and Hart (2003)) and Forges (1990), who describe games
with many stages of communication. Battaglini (2002) analyses a game with two experts
(Senders) reporting on a piece of information which has multiple dimensions. He finds
that Crawford and Sobel (1982))’s results do not extend without change to a multidimen-
sional setting. Many papers (apart from Battaglini (2002), for example Austen-Smith
(1993), Park (2005) or Krishna and Morgan (2001])) use settings with multiple Senders.

My thesis develops a model with two or more audiences (Receivers). Many of the
works cited above implicitly assume that there is more than one audience (for example,
in Fischer and Stocken (2001) there are many interested investors, and in Austen-Smith

(1993) the experts talk to a House made up of many people), but do not incorporate
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this fact explicitly into their models. There are some exceptions, however. Farrell and
Gibbons (1989) make a first contribution to this topic. Chakraborty and Harbaugh (2007),
in their article on comparative cheap talk (in which an expert with private information
about multiple issues can credibly rank these for a decision maker even if there is no
credible communication about the issues separately—for example, a professor who would
support each of his students in applying for a given job, but can rank them if asked to)
mention that their results are robust to allowing different Receivers for each issue, as long
as the expert’s ranking is public. Sobel (2007) writes about cheap talk in advertising, when
many consumer-Receivers are communicating amongst each other about the best available
product. In the mechanism design literature, Myerson (1983) writes of a principal with

private information wishing to coordinate his many subordinates.

The issue of the significance of forum choice is touched upon by Austen-Smith (1993)
when comparing an open rule to a closed rule in legislative processes. The choice of forum
defines how committees make their referrals, that is, whether other committees are present
or not. Chakraborty and Harbaugh (2007) also underline the importance of a public
message in ensuring credibility when there are many audiences. Their article concerns
comparative cheap talk, where the Sender’s private information has many dimensions.
As long as all Receivers (each interested in a different dimension) are present, credible

rankings may be achieved.

Equilibrium refinement in cheap talk games is first addressed by Farrell (1993) and My-
erson (1986)). Farrell’s concept of neologism-proofness is extended in Matthews, Okuno-
Fujiwara and Postlewaite (1991)) and a different criterion is proposed by Rabin (1990)).
Austen-Smith (1993)) analyses the problem of equilibrium refinement for pooling equilib-
ria.

The further structure of the thesis is as follows. In Chapter [2] T derive a model with
two audiences where the Sender has three possible types. I identify pure strategy perfect
Bayesian equilibria, conduct a welfare analysis and discuss equilibrium refinement. In

Chapter [3] T deal with the issue of forum choice: whether communication takes place in
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public or in private. Chapter [4| contains some further extensions of the model, notably to
three audiences, and to the Sender having a possible £ > 3 types. Chapter [5| concludes.

Proofs can be found in the Appendix.
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Chapter 2

A Cheap Talk Game with Two

Audiences

Talk is cheap. Words are plentiful. Deeds are precious.
— H. Ross Perot

In this chapter, I present an extension of Farrell and Gibbons (1989)’s model to the case
when the Sender has three possible types. I identify the pure strategy perfect Bayesian
equilibria: a separating, a partially revealing and a pooling equilibrium, in private talk
with each Receiver separately and in public with both of them present. I describe the
scenarios that can take place depending on the degree of information transmission that
may arise in private or in public, and find a case which does not occur in the original,
two-state model: that of Mutual Subversion, where some information can flow between
the Sender and each Receiver in private, but no communication is credible in public.
In order to be able to make predictions as to which of the often multiple possible pure
strategy equilibria will be played, I first conduct a welfare analysis to determine which
equilibrium each player would like to play, and then address the issue of equilibrium
refinement, presenting a problematic case when none of the available equilibria “survive”
the application of an equilibrium refinement criterion for cheap talk games, Farrell (1993)’s

neologism-proofness.
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2.1 The Three-State Model

2.1.1 The Model

In the model developed in this section, there is one Sender, who is informed about a
certain piece of information, which will be referred to as the “state of the world”, or the
Sender’s type. This piece of information is the Sender’s private information: at the outset,
no other player knows it. The Sender communicates with two uninformed (but interested)
Receivers using cheap talk: costless (from the point of view of the players’ payoffs), non-
binding claims that it is not possible to verify. Even though the Sender’s talk is costless,
it can, in certain cases, be informative. It can therefore affect the beliefs of the Receivers
regarding the state of the world. An important observation, which will be demonstrated
below, is that the incentives for truthful revelation on the part of the Sender towards
one of the Receivers can be conditional on the presence of the other, that is, whether an

announcement is made in public or in private.

The timing of the game is as follows. First, the state of the world becomes clear
to the Sender. Using Harsanyi (1967)’s terminology developed for games of incomplete
information, this means that the Sender is informed of his type. Then, the Sender sends
some signal to the Receivers about his type, from a set of possible messages M. After
having received the signal, the Receivers each decide which of their actions to take. Finally,
payoffs are realised. Payoffs are contingent upon the state of the world, but not on the
signal the Sender gave. Furthermore, the payoffs of the two Receivers are independent
of each other. Notice that the Sender has no action to take, therefore no moral hazard

problem surfaces, only that of adverse selection.

In Farrell and Gibbons (1989)’s model, there are two possible states of the world, and
each Receiver takes one of two possible actions. The authors search for pure strategy per-
fect Bayesian equilibria, and characterise the conditions (the payoff structure) under which
various equilibria exist. They find a pooling equilibrium in every case and a separating

equilibrium in some cases, analysing both private and public communication. They con-
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tinue by comparing the welfare consequences of these two types of equilibria, and briefly
touch upon the issue of equilibrium selection, Pareto-ranking the possible equilibria and
later applying Farrell (1993)’s concept of neologism-proofness, an equilibrium refinement

criterion for cheap talk games.

I extend this model to the case with three states of the world, three possible types
of the Sender. There are several reasons why investigating this extension is of interest.
Firstly, a third type of pure strategy equilibrium emerges: the so-called partially revealing
equilibrium. Secondly, with three types, it is possible that private communication with
each Receiver separately is more effective (more revealing) than public communication
(this case will be called Mutual Subversion and does not occur with only two types). And
thirdly, the issue of forum choice, when the Sender makes the decision whether to talk to
the Receivers in private or in public, becomes interesting and consequential. The question

of forum choice is analysed in Chapter

In this extended model, each Receiver chooses one of three possible actions. This
enables the retainment of the symmetry of Farrell and Gibbons (1989)’s model. The
payoff structure is shown in Table The Receivers have prior beliefs regarding the
state of the world: the prior probability that s = s; is m;, where Z?Zl m=1land m #£0. 1
assume that z; and y;, ¢ = 1,2, 3 are positive. This means that if the state of the world s;
were known to the Receivers, Q and R, they would choose actions ¢; and r; respectively.
This ensures that the Receivers are anxious to find out the Sender’s type, whatever that
type is—this is the case of interest. The Sender’s payoff is the sum of the payoffs received
from Q and R, for example, if the Sender’s type is s; and the Receivers choose actions
q1 and ry, the Sender’s payoff will be vy +0 = v;. The v; and the w;, i = 1,2, 3, can be

either positive or negative (or zero).

The claims the Sender makes to the Receivers are cheap talk and so do not appear
in any player’s payoff function. Thus the form of the actual messages is irrelevant—what
matters is the meanings they convey in equilibrium. These meanings are constituted by

the Receivers’ reactions, which depend on their beliefs about the state of the world—which
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Table 2.1: The payoff structure

Q| sy sy s3| SfromQ | s;1 sy s3
a1 il 0 0 U1 0 0
2| 0 x O 0 v, O
qs 0 0 T3 0 0 U3
R|s; sy s3||SfromR | s; sy s3
T1 U1 0 0 w1 0 0
ro | 0 ya O 0 wy O
T3 0 0 Ys 0 0 Ws

in turn depend on the Sender’s communication strategy. In a pure-strategy equilibrium
these meanings can be “s = 517, “s = 53", “s = s3”, “s = s; or 5,7 (4,5 = 1,2,3; 1 #
j) or “no information”. When considering the question of equilibrium selection (using

neologism-proofness, to be defined later), however, I will assume that the players can in

fact talk to each other in a more complex language.

2.1.2 Equilibria

When searching for the pure strategy perfect Bayesian equilibria, there are three distinct
cheap talk games to consider. Two involve private communication: the Sender with
Receiver Q and the Sender with Receiver R. The third is the case of public communication:

the Sender talks simultaneously to both Q and R.

The Pooling Equilibrium

In all three games, irrespective of the values of the v; and the w;, a pooling equilibrium
exists, in which the Sender always sends the same message irrespective of his type. This
means that the message sent by the Sender in the cheap talk phase is uncorrelated with
his private information on the state of the world, its meaning is thus “no information”.
The Receivers’ posterior beliefs are the same as their prior beliefs, described by the m;,

therefore they take their pooling actions, which can be described as follows:
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g1 if may > moxe and may > W33
Gpool = q2 if moxe > mx1 and moxy > 33 (21)

g3 if mxs > may and w3z > moxs,

and similarly:

r1 if Ty > moys and myy > m3ys
Tpool = \ T2 if mayy > myr and moys > mays (2.2)

rs if mays > my; and mays > mayo

Out-of-equilibrium beliefs are assumed to be the same, prior beliefs: that is, the
Sender’s speech is simply ignored, whatever the message, and beliefs remain unchanged.
The pooling equilibrium is a pure strategy form of the “babbling equilibrium” as it is
known in the cheap talk literature (see, for example, Crawford and Sobel (1982)), since

the Sender’s message is interpreted as meaningless babble.

The Separating Equilibrium

In the pooling case, communication was completely ineffective, and was ignored by the
Receivers. There are equilibria, however, when cheap talk is taken into account. In a
separating equilibrium, the Sender truthfully reveals the state of the world to the Receivers,
that is, the meaning of the messages sent are s = s; if the state of the world is s;. The
Receivers believe them and their posterior beliefs become 7; = 1 if the meaning of message
received is s = s;, and m_; = (0,0), where m_; stands for “all 7 excluding m;”. The
Receivers, now in possession of the information they are interested in, take action i if the
meaning of the message heard is s = s;, © = 1,2,3. Upon hearing any out-of-equilibrium,
unexpected message, the Receivers always choose their pooling actions.

The condition for a separating equilibrium to exist is that the Sender have no incentive
to lie. Once the Sender is truthful, the Receivers’ reactions and beliefs are optimal and the
Receivers will not deviate. The Sender has no incentive to lie if his utility when stating

the truth is larger (or equal to) his utility when lying. Let U(s;,“s = s;”) signify the
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Sender’s utility when the state of the world is s;, and the Receivers believe the Sender’s

message that the state is s;.

U(si,“s =s7) 2 Ulsy,“s = s7);1,5 = 1,2,3,0 # j. (2.3)

Using the parameters of the model, a separating equilibrium exists in private with
Receiver Q if the Sender has no incentive to lie in any of the states, which requires that
v; > 0 Vi € {1,2,3}. Similarly, in the case of private talk with Receiver R, the conditions
for a separating equilibrium to exist are w; > 0 Vi € {1,2,3}. In the game where the
Sender talks to both Receivers at once (in public), a separating equilibrium exists if, again,
the Sender has no incentive to lie in any state. For this to be the case, v; +w; > 0 is
needed Vi € {1,2,3}. From the above it is obvious that the following Proposition, which
is stated also in Farrell and Gibbons (1989), holds.

Proposition 2.1.1 While incentives for complete honesty in both relationships in private
imply incentives for complete honesty in public, the converse is not true, that is: if there
exists a separating equilibrium with both Receiver @ and Receiver R, there exists a sep-
arating equilibrium in public, too, however, public separation does not necessarily imply

private separation.

The Partially Revealing Equilibrium

It is also possible that the Sender has incentives to truthfully reveal one of the states, but
would rather pool the other two together. This will be referred to as a partially revealing
equilibrium. Let us assume that the revealed state is state ¢, and the two non-revealed
states are 7 and k. In this case, the meaning of the Sender’s cheap talk is s = s; if the
state of the world is s;, but “no information” otherwise. Accordingly, the posterior beliefs
of the Receivers are m; = 1, m_; = 0 if the state of the world is ¢, but for states s; and s,

j, k # i, they need to be calculated using Bayesian updating:
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Pr(s=sj|s #s;) =
Pr(s # s;|s = s;)Pr(s = s;)

T Pr(s # sils = 5;)Pr(s = 8;) + Pr(s # si|s = sp) Pr(s = sp) (2.4)
_ Ty
Comptm
and similarly:
Tk
Pris= W= ) 2.5
(s = sp|s # 5;) ——— (2.5)
while of course

If the state of the world is s;, the Receivers take actions ¢; and r;, while if the state of
the world is not s;, they take pooling actions over states s; and sj. I shall refer to such
actions as “partially revealing actions”, not because they themselves reveal anything, but
because they are the actions taken in a partially revealing equilibrium. For example, the
partially revealing actions of Receiver Q are:

G ez o (2.7)

Qpr =
qr ~ otherwise,

which simplifies to

q; it mix; > may
Qpr = (28)
qr otherwise,

and similarly for Receiver R:

if my; > Ty

rr  otherwise.
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The condition for a partially revealing equilibrium to exist differs slightly in private
and public communication. Recall that in private communication with, for example,
Receiver Q, both the Sender and the Receiver acquired zero payoffs in any state s;, if
the Receiver chose any action other than ¢;. If however, the decision of the Receiver
corresponded to the actual state of the world, the Receiver got a positive payoff z; in
state s;, and the Sender received a payoff v;, which had an unspecified sign. A partially
revealing equilibrium exists as long as there are at least two states in which the Sender’s
payoff, given that the Receiver’s decision corresponds to the actual state of the world, is
nonnegative; and also, the Receiver’s partially revealing action calls for one of these two
cases. For example, if v; > 0, vo > 0 and v3 < 0, a partially revealing equilibrium exists
with state one as the revealed case if moxs > w33, that is, Receiver Q’s partially revealing
action is g, = g2. A partially revealing equilibrium exists with state two as the revealed
case if mzy > m3x3, that is, Receiver Q’s partially revealing action is g, = ¢1. So, one of
the states with the nonnegative v parameter will be the revealed state, the state in which
the Sender truthfully reveals his type. He only has incentives to do so if his payoff is

higher than if he would lie, that is:

U(si,“s =8") > Ul(si,“s = 8;7);j # i. (2.10)

The other nonnegative case is needed to cover the Receiver’s partially revealing action.
The Receiver takes her partially revealing action if she hears the signal “no information”.
Thus, in the two unrevealed states, the Receiver takes the same action. The Sender,
knowing the parameters of the model, knows which action this will be. His incentive to
pool two states together follows from this exact desire: to make the Receiver play the
same action in two states. In one of the states the Sender will get a nonnegative payoff,
in the other, zero, which is an improvement on the negative payoff he would get if he

revealed the true state.!

!Notice that in a pooling equilibrium, a similar condition regarding the correspondence of the Receiver’s
action to a nonnegative payoff of the Sender is not needed, since in the pooling equilibrium, the Sender
has no way to deviate from the equilibrium: whatever he says, it will be taken by the Receiver to be
meaningless. In the partially revealing case, the Sender can deviate: by claiming that the state is the
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The case of partially revealing in public is similar, but not entirely identical. The payoff
the Sender receives in the revealed state s; is v; +w;, which must naturally be nonnegative.
The sign of the other two separating payoffs depends on the partially revealing actions of
the Receivers. They could both be negative, which is not true in the private case. For
example, if the Receivers’ partially revealing actions are (qi,72) (when the revealed state is
s3), then a partially revealing equilibrium exists as long as v3+ws > 0, v; > 0 and wy > 0.
Such partially revealing actions with a common revealed state stem from the differences
in the Receivers’ x and y parameters which reflect how much they are desirous of finding
out the Sender’s private information. In the above case, the two Receivers place different
weights on the two unrevealed states: they are differently affected by the various states
of the world. They could, for example, represent firms of radically different sizes, who
are both interested in finding out about the state of market, but put different weight on
various specific types of information. Conversely, if their weighting is more similar, their
partially revealing actions may be (g1, 7;1), in which case a partially revealing equilibrium
exists if vs +ws > 0 and v +wy; > 0.

The question arises whether a statement similar to Proposition holds for the
relationship between partially revealing in public and in private in this, extended model.
It follows from the above construction of the partially revealing equilibrium that such a

statement is true only under a certain condition:

Proposition 2.1.2 If there exists a partially revealing equilibrium with both Receivers in
private revealing the same state s;, then there exists a partially revealing equiltbrium in

public which reveals state s;.

If there are partially revealing equilibria with both Receivers in private, but neither
two reveal the same state, then it is possible that there will be no partially revealing
equilibrium in public: this is a case of Mutual Subversion which I will describe presently.

It can also be seen from the above that, firstly, if a separating equilibrium exists, than

so does a partially revealing equilibrium, secondly, if a partially revealing equilibrium

revealed state. This move yields the Sender a payoff of zero if it is untrue. Adhering to the equilibrium
by stating “no information” in the two unrevealed states must thus yield at least a payoff of zero.
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exists, then so does a pooling equilibrium, and thirdly, a pooling equilibrium always exists.
These three types of equilibria can be ranked according to their degree of informativeness,
with the separating, fully revealing equilibrium being the most informative and the pooling

equilibrium the least informative.

Scenarios

Using the statements in the previous paragraph and Propositions [2.1.1] and [2.1.2] it is

possible to isolate various cases that may occur in private vs public communication,
according to which equilibria exist. The results can be seen in Table 2.2l One purpose
of such a categorisation of scenarios is to answer questions like: is public communication
always more credible than private communication? As can be seen from Table the
answer is that it is not. In the table, “s” stands for the case when a separating (and
thus also a partially revealing and a pooling) equilibrium exists in the given forum (there
are three possible fora, corresponding to the three games the model concerns: talking in
private with Receiver Q, talking in private with Receiver R, and talking in public to both
Receivers); “pr” signifies the case when no separating equilibrium exists, but a partially
revealing (and a pooling) equilibrium does; and “p” means that only a pooling equilibrium

is attainable.

The case of Full Communication occurs when there is a separating equilibrium with
both Receivers in private, and thus, by Proposition 2.1.1 also in public. This is the
case when the interests of the Sender and the Receivers are aligned, and there is no
cause to lie, for example, when one person (the Sender) issues invitations to his two
friends (the Receivers) inviting them to some event (which may be taking place in any of
three locations). Conversely, in the case of No Communication, the Sender’s interests are
opposed to the interests of both Receivers, causing meaningless communication to occur
in the cheap talk stage, resulting in a pooling equilibrium in all three fora. For example,
a job applicant’s claims about his reliability are not inherently credible when his claims

are cheap talk—regardless of whether he makes them in his Curriculum Vitae (a public
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Table 2.2: Scenarios

No. | Name Q R Public
1 | Full Communication s s S
2 | No Communication P P p
3 | One-Sided Discipline p s s

pr s S
4 | Subversion p s p
p s pr
pr s pr
5 | Mutual Discipline P P S
p pr s
pr pr s
6 | PR—Full Communication | pr pr pr
7 | PR—One-Sided Discipline | p pr pr
8 | PR—Subversion p pr p
9 | PR—Mutual Discipline P P pr
10 | Mutual Subversion pr pr p

The roles of Q and R can be reversed.

document) or in the various interviews separately.

The third case listed is that of One-Sided Discipline. In this scenario, there is a sepa-
rating equilibrium with one of the Receivers in private, but not with the other, however,
there is a separating equilibrium in public. This is the case when the presence of one of
the Receivers disciplines communication with the other. The interests of the Sender are
aligned with those of one of the Receivers, but not with the other. However, when both
are present, the Sender cares more about giving the correct information to one Receiver
than about misleading the other. A possible real-life example for this case arises when an
informed firm sends a signal about its own position (profitability, or some other measure
of “strength”) to a rival firm contemplating entry, and the capital market. The firm’s
objective is to dissuade the rival firm from entering, thus the interests of the firm-Sender
and the rival-Receiver are at odds. However, we assume the firm prefers to give credible
signals to the capital market. If the rival firm can find out the firm’s message to the capi-
tal market (that is, communication is public), then, as long as the firm is more concerned
about giving the right information to the capital market than dissuading the rival firm
from entering, communication will be credible. The presence of the capital market thus

disciplines the communication with the rival firm.
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It is also possible that the firm’s primary objective is to stop the rival firm from
entering, and it cares less about the information given to the capital market. In this case,
if communication is public, the presence of the rival firm subverts communication with
the capital market, and honesty is compromised. This is the case of Subversion, when
there is a separating equilibrium with one of the Receivers, but not with the other, and
there is also no separating equilibrium in public. The presence of a third possible state
of the world lends richness to the example. The firm’s inability to credibly communicate
with the rival firm and its willingness to give the correct information to the capital market
may in public result in an “intermediate” degree of communication: a partially revealing
equilibrium, in which the firm’s strongest type can credibly reveal itself, however the two
weaker types can do no better than pool. The original example is mentioned in the finance
literature, for example in Bhattacharya and Ritter (1983)), where it is examined with the

assumption of costly signalling.

Another example of subversion is the case of a letter of recommendation. The Sender is
the writer of the letter, while the Receivers are the subject of the letter and the addressee
of the letter. The Sender can either be utterly convinced that the subject is in possession
of the required qualities (state one), he may be utterly unconvinced (state three), or he
may have some favourable, but not overly favourable opinion (state two). If the letter
is private, the interests of the Sender and the addressee are assumed to be aligned: the
Sender recommends the subject only if he believes her to be adequate (since if he lied, his
reputation may be compromised). However, if the subject also reads the letter, the Sender
may be more worried about possibly offending the subject than being strictly honest
concerning her abilities. Letters of recommendation are usually meant to be private,
perhaps for this very reason.

A fifth possibility is Mutual Discipline. In this case, there is no separating equilibrium
with either Receiver in private, but there is in public. The presence of one Receiver
disciplines communication with the other and vice versa. This is the case when the
interests of the Sender and the Receivers are not aligned, but not aligned in opposite

directions. For example, a politician talking to various constituents in private has an
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incentive to tell all of them what they want to hear—thus, his communication is not
credible. However, when forced to talk in public, he has incentives to “lie in opposite
directions”, and his claims may become credible as a result. For example, he may be
talking of the optimal trade-off between various tax rates and the degree of state-provided
social services. He would always emphasise low taxes to one group of constituents and
the high degree of social services to the other, regardless of whether he plans on cutting
taxes (state one), leaving the current compromise unchallenged (state two) or increasing
taxes to finance growing social expenditures (state three). A similar situation arises when
a firm has to deal with bond-raters and a workers’ union (as in Farrell and Gibbons
(1989)). It would like to get high bond ratings, but also avoid having to raise wages. The
former implies that the firm would like to report high profitability to bond-raters and low
profitability to the union, regardless of the actual state of the world. But when talking

in public, these two incentives to lie may effectively cancel each other out.

The cases of Full Communication, One-Sided Discipline, Subversion and Mutual Dis-
cipline can also be defined in an environment where there is no separating equilibrium,
but some information may be revealed via partially revealing. For example, in the case
of PR—One-Sided Discipline, the presence of one Receiver ensures that at least some

information is revealed in public that would not have been in private.

Mutual Subversion

The tenth and final case is Mutual Subversion. A consequence of Proposition is
that there is no Mutual Subversion in the two-state model of Farrell and Gibbons (1989).
Also, in this extended model, there is no Mutual Subversion in connection to a separating
equilibrium. It is not possible that there is a separating equilibrium with both Receivers
in private, but not in public: this would be the exact opposite of what Proposition 2.1.]]
claims. However, in this three-state model with partial revealing, it s possible that even
though some information is revealed in private to both Receivers, none would be revealed

in public.
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Expressed using the parameters of the model, Mutual Subversion occurs, for example,
if for one, the conditions in Table 2.3 hold; for another, g, = g2, 7 = 72; and w323 > T2

by Receiver Q, and/or my; > m3ys by Receiver R ez ante.

Table 2.3: Mutual Subversion
Q R Public
pr pr p

vi>0 w <0 vi4+w <0

Vo >0 ws>0 w9+ wy >0

v13<0 wg>0 wv3+w3<0

The conditions in Table and g, = @2, Tpr = 12 ensure that there is a partially
revealing equilibrium in private with both Receivers Q and R, the revealed state being
state s; with Receiver Q and state s; with Receiver R. The condition m3x3 > ma
by Receiver Q, and/or my; > m3ys by Receiver R ensures that there is no partially
revealing equilibrium in public: since from among the v; + w;, only vy 4+ wy is positive, a
partially revealing equilibrium could only exist (with the revealed state being state two)

if (¢pr, pr) = (q1,73). The conditions given above preclude this.

In a less formal manner, Mutual Subversion signifies a case when the Sender would
like to tell only one piece of information, be it true, to each Receiver—for example, the
information the Receivers would be happy on hearing. Unfortunately, the Receivers would
like to hear different things, and in public, the Sender ends up only babbling. Imagine,
for example, the case when the Sender is assigned to seek sponsors for an upcoming
project in his organisation. The project may be Project One (in this case, the state of
the world, known to the Sender but not the Receivers, is s1), Project Two (the state
of the world is s3) or Project Three (corresponding to s3). The two possible sponsors,
Receivers R and Q, are prepared to donate various items to help create one of the three
possible projects. Their donations are represented by the v and w parameters, and are
positive (donations) or negative (harmful actions) according to Table 2.3]%> The sponsors,

however, have harshly different, let us say, politically based views about the desirability of

2The donations can only be used in the specific project they are linked to, otherwise they would be
transferable from one Project to another.
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the various projects. Sponsor Q is greatly in favour of Project One, accepts Project Two,
but would strive to harm the Organiser if the project turned out to be Project Three (this
is represented by v; > 0, vo > 0 and v3 < 0. Sponsor R is highly appreciative of Project
Three, is agreeable to Project Two, but would attempt to thwart the realisation of Project
One (using the parameters, this means that w; <, wy > 0 and w3 > 0, as seen in Table
. In this case, the Sender would, in private, reveal that the project he seeks sponsors
for is Project One, if it were indeed so, to Sponsor Q, but would rather not elaborate
on the subject if it were Project Two or Three. Similarly, the Sender would reveal state
three to Sponsor R, but would give general (uninformative) information in the other two
states. Thus, there is a partially revealing equilibrium with each Receiver in private. In
public however, even revealing Project Two proves to do more harm than good (as shown
by the facts that although vy + w3 > 0, (¢ur,7pr) # (q1,73), thus no partially revealing
equilibrium exists in public), and the Sender will ask for donations after having given only

cursory, and ultimately uninformative, information on the nature of the project.

Such cases of sponsors with harshly opposed interests can often be found in policy-
related issues. If the goal of the Sender’s organisation is to assure that most babies
are born to married couples rather than unmarried couples or single mothers, then one
project could be to campaign for laxer abortion laws (Project One), another to distribute
information on family planning (Project Two), and a third to run a campaign strongly
discouraging sexual intercourse before marriage (Project Three). Obviously these options
appeal to different organisations which all, however, agree with the ultimate goal of the
Sender. Or alternatively, consider a current issue in Hungarian social policy regarding
begging and the homeless (see, for example, Schartzenberger (2007)). All parties agree
that the problem of begging and homelessness should be handled, but whether these
people should be banned from the inner city (Project One: as in Budapest’s fifth district),
redirected to shelters (Project Two) or asked to take part in reintegration programs and

job training (Project Three) is a matter of debate between various organisations.

The next section tackles the question of which equilibrium the players prefer in the

various fora. It seems plausible, for example, that if a separating equilibrium exists, all
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players prefer to use it, instead of resorting to partially revealing or pooling that are also

possible. This intuition turns out to be true only under certain conditions.

2.1.3 Welfare

In this section, I will describe equilibrium preferences for all players, both in the private
communication games and the public communication game, both ex post and ez ante,
comparing first separation to pooling, then to partially revealing, and finally partially
revealing to pooling. I will also match these results with the two-state model’s results

when applicable.

First, let us consider the case of the Receivers. Receivers always prefer separation to
partially revealing, and partially revealing to pooling (whenever the former two exist),
often strictly, but at least weakly. The reason for this is the fact noted earlier, that the
three types of equilibria can be ranked according to informativeness. Since Receivers only
obtain a positive payoff if they can correctly infer the state of the world, they prefer more
informative equilibria to less informative equilibria. Consequently, from now on, the focus

will be on the preferences of the Sender.

Private Talk
Separating vs Pooling

In the two-state model, the Sender always prefers separating to pooling, if a separating
equilibrium exists. This result extends to this three-state model. The explanation is that
the pooling action of the Receiver (for example, Receiver Q) can be ¢, ¢o or g3, depending
on the relative sizes of mxq, Tz and m3x3 (see above). In a separating equilibrium, the
Sender can induce either of these actions, thus also the action the Receiver would choose in
the pooling equilibrium. In this way, the Sender has a greater choice set in the separating
equilibrium than in the pooling equilibrium, and the larger choice set contains the smaller.
Consequently, the Sender prefers separation to pooling. It is worth noting that this result

hinges on the fact that the number of states of the world and the number of possible
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actions of the Receiver are equal. Were this not so, for example, if there were three states
of the world but four possible actions, the Sender would not necessarily be able to induce
every pooling action of the Receiver. This is one of the reasons that the fact that I have

retained the symmetry of the two-state model is significant.

Separating vs Partially Revealing

The above argument based on the Sender’s expanded choice set in the separating equi-
librium can be extended without modification to the case of comparing separating to
partially revealing. The actions of the Receiver under a partially revealing equilibrium
can all be induced by the Sender in a separating equilibrium, thus, he prefers to separate,

if such an equilibrium exists.

Partially Revealing vs Pooling

The case of comparing partially revealing to pooling, assuming the former exists, may
appear more complex, but in fact, in private the Sender’s preferences are again in line

with the Receiver’s:

Proposition 2.1.3 In private talk, the Sender never strictly prefers pooling to partially

revealing, if the latter exists.

The proof of the proposition can be found in Appendix [A.T] Altogether we can state
that in private talk, the Sender’s and the Receiver’s equilibrium preferences are aligned:

both players prefer the more informative equilibrium, if it exists.

Public Talk
Separating vs Pooling

In the case of public talk, it is no longer always true that the Sender prefers separating
to pooling. To prefer pooling means that the Sender decides to stay inscrutable, and not

give away any information that he has—even though an equilibrium exists where he does.
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To see when this happens, it is useful to differentiate between two cases depending on
whether the pooling actions of the two Receivers coincide. To be exact, if the pooling
actions of the two Receivers are (g;, r;), then the game is coherent (see Farrell and Gibbons
(1989)). For example, if mixy > moxe, may > m3x3 and myy > oy, Ty > Wsys then
(Qpoots Tpoot) = (q1,71) and the game is coherent. Conversely, if the Receivers pooling

actions do not coincide, the game is incoherent. We can state the following:

Proposition 2.1.4 In a coherent game, the Sender prefers the separating equilibrium to

the pooling equilibrium, both ex post and ex ante.

The proof of Proposition [2.1.4] can be found in Appendix [A.1] The incoherent case is
when the Sender may prefer pooling to separating. We are of course investigating a case
when public separation exists. This means that from among the cases in Table the
three possible ones are Full Communication, One-Sided Discipline and Mutual Discipline.

We can state the following:

Proposition 2.1.5 If the game is incoherent, then it is possible for the Sender to prefer
pooling to separating. Specifically, in the case of Full Communication, the Sender prefers
separating both ex post and ex ante. In the case of One-Sided Discipline, the Sender may
prefer either separating or pooling ex ante, but never prefers pooling ex post. Finally, in
the case of Mutual Discipline, the Sender may prefer either separating or pooling ex ante,

and may even weakly prefer pooling ex post.

The proof of Proposition 2.1.5] can be found in Appendix Proposition [2.1.5]
closely resembles Proposition 3 in Farrell and Gibbons (1989), the only difference being
that under Mutual Discipline in the two-state model pooling can be strictly preferred
to separating ex post, but only weakly preferred in this extended, three-state model. In
either case, the Sender can gain from remaining inscrutable. A very similar Proposition
holds for the case of separating vs partially revealing. I will now present this case, and

subsequently a real life example for a case when the Sender prefers to stay inscrutable.
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Separating vs Partially Revealing

The comparison between separating and partially revealing closely resembles that of com-

paring separating and pooling. Proposition becomes:

Proposition 2.1.6 In a coherent game, the Sender prefers the separating equilibrium to

the partially revealing equilibrium, both ex post and ex ante.

The proof of Proposition [2.1.6] can be found in Appendix In the incoherent case,
assume that the revealed state is state three, resulting in (g3, 73). In the other two states,

however, partially revealing can result in either (q;,72) or (g2,71), hence the incoherence.

Proposition becomes:

Proposition 2.1.7 If the game is incoherent, then it is possible for the Sender to prefer
partially revealing to separating. Specifically, in the case of Full Communication, the
Sender prefers separating both ex post and ex ante. In the case of One-Sided Discipline,
the Sender may prefer either separating or partially revealing ex ante, but never prefers
partially revealing ex post. Finally, in the case of Mutual Discipline, the Sender may
prefer either separating or partially revealing ex ante, and may even weakly prefer partially

revealing ex post.

The proof of Proposition 2.1.7 can be found in Appendix An example for a case
when the Sender can gain from remaining inscrutable is the following (extended from a
similar example in the two-state case). The Sender is the boss of a company seeking a new
manager. The two Receivers are vying for the promotion, but there is also a possibility
to advertise the job opening and seek the new employee in the wider job market. The
internal candidates, Receivers Q and R must each decide whether to stay or to leave the
firm. Leaving implies switching to a different job, better than serving under a previous
colleague, but worse than remaining in the same position with a new boss, or staying at
the current firm following a promotion. Therefore, each candidate would stay if she knew

she was going to get promoted, and leave if the other internal candidate was chosen. If an
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outsider came to the firm, both the candidates would stay. Assume that state one is that
Receiver Q gets promoted, state two that Receiver R gets promoted and state three that
a job advertisement is placed. Thus, the Receivers’ third actions are to stay; Receiver Q’s
first action ¢ is to stay, and her second action ¢ is to leave; and conversely, Receiver R’s
first action r is to leave, while her second action 75 is to stay. The boss’s payoffs can be
seen in Table 2.4l The case described is one of Mutual Discipline. The boss can credibly
communicate in any forum that a job advertisement is being placed, since all the players’
interests are aligned in that case. The Receivers’ partially revealing actions are (g, r2)
(the game is incoherent), which means that they will both stay if the boss gives them no

information about which of them he plans to promote.

Table 2.4: Promotion Example—Mutual Discipline
Q R Public
pr pr s

v >0 wi <0 vi+w >0

Ve <0 wy >0 vy34+wy >0

v3 >0 ws3>0 wvg4+ws>0

Now let us examine the boss’s options when he must announce his plans to the firm
in public. He may either separate, partially reveal or pool. Since both v, and w; are
negative, he will in states one and two rather partially reveal than separate: although the
fact that an internal candidates will be chosen will be announced, the boss would rather
not name his choice between the two ahead of time. This way, by remaining inscrutable,
he manages to retain both his workers, and get superior payoffs of v; in state one and w,
in state two (as opposed to v; + w; by separation), and the unchanged payoffs v3 + w3 in

state three.?

Partially Revealing vs Pooling

It is worth first introducing/clarifying some concepts. Recall that the Receivers’ pooling

actions may be coherent or incoherent. They are coherent if their pooling actions coincide,

3Pooling is also payoff-inferior to partially revealing in this case, since in state three, the boss would
receive a payoff of zero instead of the positive payoff of vz + ws.
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that is, they are (g;,7;). For example, if mxy > moxe, maz1 > 733, Ty > Tays and
Ty > TsYs, then (¢poors Tpoot) = (¢1,71) and the Receiver’s pooling actions are coherent.
Conversely, the Receivers’ pooling actions may not coincide, for example if moxy > w27,
Moy > M3T3, MYy > Mays and myy > msys, leading to (¢poors Tpoot) = (g2, 1), in which case
the Receivers’ pooling actions are incoherent.

Similarly, one can categorise the Receivers’ partially revealing actions as either coher-
ent or incoherent. For example, if the revealed state is state si, and moxy > w323, then if

Toy2 > T3ys then the partially revealing actions are (go, 72), coherent; while if m3y3 > Ty

then the partially revealing actions are (gq,73), incoherent.

Notice that within the same constellation of parameters v; and w;, it is possible for
the Receivers’ partially revealing actions to be coherent while their pooling actions are
incoherent, and wice versa. For example, if mx; > moxe > m3x3 and my; > m3ys3 > moye,
then the Receivers’ pooling actions are coherent: (Gpoor, "poot) = (q1,71). However, if
there is a partially revealing equilibrium where the revealed state is state s;, then the
Receivers’ partially revealing actions will be the incoherent pair (go,73). Conversely, if
T X1 > Ty > m3rs while moys > m3ys > myi, then the Receivers’ pooling actions are
incoherent: (quoors Tpoot) = (q1,72); while if there is a partially revealing equilibrium where
the revealed state is state s;, then the Receivers’ partially revealing actions are coherent:
(Gprs Tpr) = (a2, 72)-

Bearing these definitions in mind, consider the following Proposition:

Proposition 2.1.8 Assume a partially revealing equilibrium exists in public, without loss

of generality with revealed state s3. Then:

1. If myxs < mxq, myxs < Moko, m3ys < My and ways < moyo, then the Sender weakly

prefers partially revealing to pooling, both ex post and ex ante.

2. If myx3 > mxy, T3T3 > Moko, M3Y3 > MYy and T3Yy3z > Tolye, then the Sender again

weakly prefers partially revealing to pooling, both ex post and ex ante.

3. When the Receivers’ pooling actions are incoherent, but their partially revealing
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actions are coherent, pooling may be strictly preferred to partially revealing by the

Sender, both ex post and ex ante.

4. When both the Receivers’ pooling and partially revealing actions are incoherent, pool-
ing may be strictly preferred to partially revealing by the Sender ex ante, but not ex

post.

The proof of Proposition 2.1.8| can be found in Appendix [A.T} Consider the following
example for a case when the Sender, in public, prefers to remain completely inscrutable

rather than play a partially revealing equilibrium:

Example 2.1 The Sender is a young entrepreneur with a small business. He is await-
ing the results from a deal he did a couple of weeks ago. A lot depends upon it: his
business may turn out to be doing very well (State One), getting along (State Two) or
on the brink of bankruptcy (State Three). The entrepreneur may talk to his prospective
business associates (Audience Q) about the outcome of this deal. The associates are con-
templating an investment into the entrepreneur’s business. They may either negotiate a
large deal (Action One), a small one (Action Two) or avoid cooperation (Action Three).
The entrepreneur is of course in favour of a large deal and thus cannot credibly reveal his
company’s situation. This is shown in Table 2.5, where vy and vz are negative and there is
thus only a pooling equilibrium with Receiver Q in private. Luckily for the entrepreneur,
if no information is transmitted, the business associates will assume that the company is
doing well (based on their prior beliefs and possible gains from a deal) and will invest.
This means that the associates’ pooling action is Action One (q;).

Table 2.5: The Entrepreneur’s Obfuscation

Q R Public

p p pr
v >0 wi <0 vi+w >0
Ve <0 we <0 vy34+wy <0
v3 <0 ws3>0 wv34+ws>0

The entrepreneur is also lucky enough to have a concerned family member, an aunt,

who is willing to bail out the company if matters go too pear-shaped. A large donation
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would be in order (Action Three) if the aunt believed that the company was doing badly.
She would also make a smaller, congratulatory investment (Action One) if the firm was
a success, and would wait it out and stay away (Action Two) if the firm was a modest
success. The entrepreneur is unfortunately blinded by the prospect of a large donation
from his aunt and will always tell her that the firm is doing badly. The aunt knows
this and thus cannot trust his statements. Again, there is only a pooling equilibrium
in private, this time with the aunt, Audience R. Again, luckily for the Sender, when no
information is transmitted, the aunt decides to send a large donation (her pooling action
is Action Three). It is important that the large deal can only be implemented if the firm
is in fact doing well, and the small deal if it is getting along all right (in state two). Also,
the aunt’s donation is useless if the firm is not on the brink of bankruptcy (it can be
imagined to be a specific investment), and her small investment only useful if the firm
is doing well. These conditions ensure that the entrepreneur receives a payoff of zero if
a Receiver chooses Action ¢ while the state of the world is s;, 7 # j, as specified in the

payoff structure in Table

Suppose, however, that the firm has the opportunity to make a public statement about
its finances, for example, in a financial daily. Would it choose to do so? It can be seen
from Table that a partially revealing equilibrium is possible in public communication,
specifically, the Sender can credibly reveal the fact that it doing badly, be it so. In this
equilibrium, if no information is transmitted (the entrepreneur decides not to make the
public statement), the two audiences both play their first action: (g, ) = (¢1,71), that
is, the Aunt invests a small amount of money in the firm and the associates negotiate
a large deal. However, if the firm does badly and the entrepreneur reveals this, he will
get a large donation from his aunt but must forgo the new deal with the associates. The
large donation compensates him for this loss, but can he do better? Indeed he can. By
remaining entirely silent, he can play a pooling equilibrium in public, and get the best of
both worlds—regardless of how his company is in fact doing. Using the parameters of the
model, the entrepreneur will receive a payoff of v in state one, zero in state two and ws

in state three instead of the inferior v; + w; in state one, the same zero in state two and
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the inferior v3 4+ w3 in state three. Therefore, he prefers to remain inscrutable.

The entrepreneur may of course be reprimanded by his audiences for not conveying use-
ful information to them when he could do so. To avoid such a situation, the entrepreneur
would do well to ignore the possibility of a public statement entirely: effectively, he could
choose a private forum, and “hide” behind this choice of forum. In private, all the players
know that no meaningful information can be credibly conveyed and pooling equilibria are

played. The issue of forum choice is treated more thoroughly in the next chapter. |

2.1.4 Equilibrium Selection
Pareto-ranking

One conclusion that can be drawn from the above welfare discussion is that in private,
since all players prefer separation to pooling, separation to partially revealing and partially
revealing to pooling, if the more informative equilibrium exists, it will most probably be
played. This is a conclusion drawn from Pareto-ranking the possible equilibria: in private,
separation (when it is possible) weakly Pareto dominates partially revealing, and partially
revealing (when it exists) weakly Pareto dominates pooling.? Such ranking is an example
of an equilibrium selection criterion: when cheap talk leads to many possible equilibria, it
is important to be able to make plausible predictions as to what will actually happen in
real life in the situation described—which equilibrium will be used? As the above welfare
discussion showed, there is no simple Pareto-ranking of equilibria in public communica-
tion: sometimes, the Sender can get the best of both worlds by remaining inscrutable, and

playing a pooling equilibrium even though a partially revealing equilibrium is available.

Equilibrium Refinement—Neologism-Proofness

Another possible way to make predictions about which equilibrium will be used is by using

an equilibrium refinement criterion developed by Farrell (1993)), neologism-proofness. The

4Pareto dominance means in this case that switching from one equilibrium to another harms none of
the players, and strictly benefits at least one of them.
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multiplicity of equilibria is a problem common to all signalling games, of which cheap talk
games can be thought of as forming a subset. Several refinement criteria for signalling
games have been developed,” but many have no effect when studying costless signalling.
Farrell (1993)’s neologism-proofness, however, concerns cheap talk games. His starting
point is the issue of meaning and language. He asserts that in most cheap talk situations,
the players share a rich, common language, and therefore understand each other, not only
through the meanings of the messages conveyed in a given equilibrium, but irrespective
of the equilibrium being played. And if people can make out-of-equilibrium speeches,
unexpected messages, which benefit all parties, then they can reasonably be expected
to do so—and if the speech is compelling, the listeners may reasonably be expected to
believe them. An unexpected speech is called a neologism, and one that will be believed is
a credible neologism. But when is a neologism credible? The purpose of any neologism is
to induce actions differing from the equilibrium actions. It is useful to first define a self-
signalling set: A subset K of the set of the Sender’s types T is self-signalling if “precisely
the types in K gain by making a statement that induces the action that is a best response
to the information that the type of the Sender is in K.” (Sobel 2007). Farrell (1993) states
that an equilibrium is neologism-proof if there are no self-signalling sets relative to the

equilibrium®. A more formal definiton of neologism-proofness can be found in Matthews,

Sobel (2007) lists some of them: Condition D1 and the weaker Intuitive Criterion by Cho and Kreps
(1987), and Divinity by Banks and Sobel (1987):

“Condition D1: An equilibrium refinement that requires out-of-equilibrium beliefs to be supported
on types that have the most to gain from deviating from a fixed equilibrium.

Intuitive Criterion: An equilibrium refinement that requires out-of-equilibrium beliefs to place
zero weight on types that can never gain from deviating from a fixed equilibrium outcome.

Divinity: An equilibrium refinement that requires out-of-equilibrium beliefs to place relatively
more weight on types that gain more from deviating from a fixed equilibrium.” (Sobel 2007, 2)

6Farrell (1993)’s neologism-proof equilibrium concept was critised and further developed by Rabin
(1990), Matthews, Okuno-Fujiwara and Postlewaite (1991), and Austen-Smith (1993). Rabin builds
on the observation that in reality, people do not seem to lie as much as game theory would predict.
This observation is later stated explicitly in Farrell and Rabin (1996) who reference Valley, Thompson,
Gibbons and Bazerman (1995))’s experimental evidence. He proposes a new criterion, Credible Message
Rationalisability, without reference to a putative equilibrium. Matthews, Okuno-Fujiwara and Postlewaite
(1991) bring examples of cases when neologism-proofness is not restrictive enough, and suggest a new
criterion, announcement-proofness, where an announcement is the generalisation of a neologism: one
that takes into account other possible announcements. Austen-Smith (1993) analyses the problem of
equilibrium refinement for pure strategy babbling equilibria, that is, pooling equilibria.
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Okuno-Fujiwara and Postlewaite (1991). The gist of their definiton is as follows:
Definition Neologism, credible neologism, neologism-proofness.

1. For every nonempty set K C T a neologism is an object represented as “K”. (The
meaning of the neologism is “My type is in K”.)

2. A neologism is believed if it causes the Receivers to update their beliefs using the
Bayes rule according to the information that the Sender’s type is in K.

3. A neologism is credible relative to a putative equilibrium if

e All of the Sender’s types in K can increase their payoffs by convincing the
Receivers that their type is in K.

e None of the Sender’s types not in K can do so.
4. A putative equilibrium is neologism-proof if no neologism is credible relative to it.

5. An outcome is neologism-proof if the equilibria giving rise to it are neologism-proof.

In Farrell and Gibbons (1989), which serves as the two-state, two-audience baseline
model for the extensions in the previous sections, the authors examine the issue of the
neologism-proofness of the possible equilibria: the separating and the pooling equilibrium.
One of their propositions is that in private communication, whenever the more informative
equilibrium exists, it is neologism-proof, while the less informative is not. However, when
there is only one equilibrium (the pooling equilibrium, since that always exists), then it

is neologism-proof. The similar statements hold here, too:

Proposition 2.1.9 1. When a separating equilibrium exists in private communicalion,
then the separating equilibrium is neologism-proof, while the partially revealing and

the pooling equilibrium are not.

2. When no separating equilibrium exists in private communication, but a partially
revealing equilibrium does, then the partially revealing equilibrium is neologism-proof,

but the pooling equilibrium is not.

3. When only a pooling equilibrium exists in private communication, then it is neologism-

proof.
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The proof of Proposition 2.1.9] can be found in Appendix Farrell and Gibbons
(1989) also find that their statement holds in public in the coherent case as well. This

result can also be extended to the model in this chapter:

Proposition 2.1.10 Assume that public communication is taking place, and the players’

partially revealing and pooling actions are coherent.

1. When a separating equilibrium exists in public communication, then the separating
equilibrium s neologism-proof, while the partially revealing and the pooling equilib-

rium are not.

2. When no separating equilibrium exists in public communication, but a partially re-
vealing equilibrium does, then the partially revealing equilibrium is neologism-proof,

but the pooling equilibrium is not.

3. When only a pooling equilibrium exists in public communication, then it is neologism-

proof.

The proof of Proposition can be found in Appendix The coherent cases
can thus be treated in the same way as the private communication cases, and neologism-
proofness eliminates all but the most informative equilibrium possible: a plausible result.
However, the incoherent cases are somewhat different. Farrell and Gibbons (1989) briefly
reflect on the incoherent case and state that in some instances both the separating and
the pooling equilibrium may be neologism-proof. In the three-state case described in this
thesis, there are cases when there are two equilibria available, but neither of them is

neologism-proof. Observe, for example, the following case:

Example 2.2 The situation is that of Subversion (4 (c)), in which the Sender can cred-
ibly communicate with Receiver R, can partially reveal with Receiver Q and also in
public. The revealed state in both cases is state three. Assume that the Receivers’ par-
tially revealing actions are (¢1,72) (and that their pooling actions are also (qi,72)). The

parameters of the model can be seen in Table
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Table 2.6: No Neologism-Proof Equilibrium
Q R Public
pr S pr

v >0 w >0 vi+w >0

Ve <0 we >0 v34+wy <0

v3 >0 w3 >0 wv3+ws>0

In public, the Sender can thus either play a partially revealing equilibrium or a pooling
equilibrium. However, neither of these is neologism-proof. In the partially revealing
equilibrium, state s; is self-signalling. According to the equilibrium, in states one and
two, the Sender should convey no information. Thus, in state one he will receive a payoff
of v1, and in state two, a payoff of wy. The latter is the best he can achieve, in the former
however, he would be better off with a payoff of v; + wq, which he could achieve if both
Receivers were under the impression that the state of the world was state one. The Sender

can convince them of this, using a speech along the following lines:

“My dear Q and R, although you were expecting no meaningful message from
me, take a moment to listen. The state of the world is in fact state one. You
should believe me, since I would only lose from convincing you of this in any
other state (I would get a payoff of zero). However, in state one, we all gain
from my sharing this information: T get a higher payoff than I would otherwise,
and so do you. Please each choose your first action.”

Similarly, in the pooling equilibrium, both states s; and s3 are self-signalling. In each
of these states, the Sender has an incentive to reveal his type, resulting in payoffs of
v; + wy in state one and v3 + w3 in state three if believed, both superior to his pooling
payoffs; and he has no incentive to convince the Receivers of the state being either s;
or s3 in any of the other states. Thus, pooling is also not neologism-proof. What will
happen in this situation? According to the above analysis, it is hard to say. If one of
the not neologism-poof equilibria are played, it will most likely be the partially revealing

equilibrium, which Pareto-dominates the pooling equilibrium. |

Farrell (1993) mentions that situations can arise where there is no neologism-proof
equilibrium. For such cases, he tentatively suggests an evolutionary approach which

might lead to dynamic equilibria, since no neologism-proof static equilibrium exists. The
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evolutionary approach points to the interpretation that the lack of a static, neologism-
proof equilibrium simply means that things may not “settle down”, and not that there is

no prediction to be made.
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Chapter 3

Forum Choice

No man should advocate a course in private that he’s
ashamed to admit in public.

— George McGovern, American politician, b. 1922

A question left open by Farrell and Gibbons (1989) and the extension of their model
detailed above, but recommended as worthy of further investigation, is the issue of how
the forum in which communication takes place is selected: how and by whom is it decided
whether the Sender talks to the Receivers in public or in private? Since it is the Sender
who actually makes his cheap talk claim to the Receivers regarding his type, in whichever
forum, it is often plausible to assume that the forum choice decision is made by the Sender
himself, either before or after the state of the world becomes known to him. When the
forum choice decision is made by the Sender, it may in itself provide information to the
Receivers regarding the state of the world. Something may be inferred from the fact that
a Sender gives a Receiver some information in private that he could have given in public,
or vice versa. How much does the Sender give away by his choice of forum? What can the
Receivers infer from the Sender wishing to speak to them together or separately? Can
the Sender improve his payoffs by being able to select the forum of communication? Are
people, as suggested in the quotation at the head of the chapter, prone to advocate a

course in private that they would not in public? These and related issues are discussed in

38
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this chapter and illustrated by an example concerning a firm trying to dissuade another

firm from entering the market.

The previous chapter described the games with private and public communication
separately, with no indication as to how and by whom the choice of forum is made. The
unspoken assumption was that this decision was made prior to the state of the world
becoming known to anyone, that is, ex ante, by some unspecified person or entity. The
choice of forum could not thus be contingent on the state of the world: it could be either
private or public, regardless of the Sender’s type. The above mentioned unspecified person
may be the Sender himself (or some agent of the Sender whose interests are perfectly
aligned with the Sender’s). This case will be our point of departure. We shall compare
the Sender’s ez ante choice of forum with his choice ez post, when the decision can depend
on the Sender’s type, to find out whether the Sender can improve his payoffs by requesting
different fora in different states of the world.! Regarding terminology, I will call a strategy
where the Sender selects the same forum in every state of the world an undifferentiated
strategy, since the Sender does not differentiate his choice of forum according to his type,
and one where he does a differentiated strategy: a strategy only available if forum choice

is made by the Sender ez post.

The model with ex post forum choice describes a new game with three stages, with

the following steps:

1. Nature selects the Sender’s type with prior probabilities 7;, 1 = 1,2, 3, Z?Zl e
= 1. The Sender learns his type.

2. The Sender’s action: a choice of forum (either “public communication”, or “private
communication”). The Sender’s action is a binding announcement heard by both
Receivers.

3. The Receivers update their prior beliefs about the state of the world.

INotice that an ez ante choice of, for example, private communication is not entirely equivalent to
an ex post choice of private communication in each state: one may be an equilibrium strategy while the
other is not. Specifically, ex ante “private” and “public” can only both be equilibria if they result in the
exact same payoffs and the decision maker is indifferent between them. This is not true ex post. However,
since this chapter focuses on possible new equilibrium strategies which lead to higher payoffs than any
ex ante strategy, this issue is of no real relevance and does not change any of the results presented in the
chapter.
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4. The Sender’s cheap talk signal about the state of the world is made in his chosen
forum.

5. The Receivers update their beliefs again about the state of the world.

6. The Receivers’ actions. The Receivers each take an action and payoffs are realised.

The Sender’s strategy in the forum choice stage is a choice of either “public” or “private”
communication in each of his possible types, for example, (private, private, public) is a
strategy which requires the Sender to request private communication if he is of type one
or two and public communication is he is of type three. The Sender’s strategy in the
cheap talk phase is to announce either s; or “no information” in each of his types. For
example, (s, no information, no information) is a strategy in which the Sender reveals
the first state but not the others. Receivers have prior beliefs m; which they update twice,
once upon hearing the Sender’ choice of forum and once upon hearing his cheap talk.

They then each take an action out of their respective three-element action sets.

Farrell and Gibbons (1989) claim that the issue of forum choice is of little interest in
their two-state, two-audience model, since a separating equilibrium in the forum choice
stage leaves nothing to be said in the cheap talk phase. However, the two-state case can
serve as a benchmark for analysing forum choice in the extended models. The detailed
description of forum choice in the two-state model is in Appendix [A.2] I show that in
the two-state model, the Sender cannot gain from using a differentiated strategy, and I
consider the possibility of using mixed strategies in the forum choice phase, concluding
that they add no new insight to the analysis. I now present the case when forum choice

is of interest: in the three-state model presented in the previous chapter.

3.1 Forum Choice in the Three-State Model

In the three-state, two-audience model, partially revealing equilibria are also possible,
leading to the multitude of possible scenarios detailed in Table and repeated for
convenience here, in Table This section is organised as follows: first, an example is

presented of a case when the possibility of making the choice of forum contingent on the
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state of the world offers the Sender an equilibrium strategy which is payoff-superior to any
undifferentiated strategy—that is, adding a forum choice stage to the game provides new
payoffs. Three further examples are presented in Appendix[A.3] Second, some limitations
on the number of scenarios in which the forum choice stage has such consequences are

identified. Finally, the results and equilibrium refinement possibilities are discussed.

Table 3.1: Scenarios

No. Name Q R Public
1 Full Communication s s S
2 No Communication P p p
3 (a) | One-Sided Discipline p s S
3 (b) pr s S
4 (a) | Subversion p s p
4 (b) p s pr
4 (c) pr s pr
5 (a) | Mutual Discipline P D S
5 (b) p pr s
5 (c) pr pr S
6 PR—Full Communication | pr pr pr
7 PR—One-Sided Discipline | p pr pr
8 PR—Subversion p pr p
9 PR—Mutual Discipline P P pr
10 Mutual Subversion pr pr p

The roles of Q and R can be reversed.

Forum Choice with Consequences—an Example

First of all, notice that any pure differentiated forum choice strategy will inevitably reveal
one of the states of the world in the forum choice stage. For example, the strategy (public,
private, private) (which means that the Sender requests public communication if he is of
type one, and private communication if he is of type two or type three) will reveal state
one. I will show an example of such a case, when forum choice enables the Sender to

achieve superior payoffs, under Subversion (case 4 (b)).

Example 3.1 The signs of the parameters are presented in Table The revealed state

in public is state one, and assume that moxs > w323 > 27 and meys > w3ys > w1y, thus

(va‘a Tpr) - (qPooh rpool) - (Q27T2)~
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Table 3.2: Subversion
Q R Public
p s pr
v >0 w >0 vi+w >0
Ve <0 wy>0 wvy4wy >0
v3 <0 ws3>0 wv34+wsz<0

With these parameters, the Sender prefers public communication to private commu-
nication in state one (v; + w; > w;y), is indifferent in state two (payoffs are v + wy in
both cases) and prefers private communication in state three (0 < ws). When forum
choice is made ez post, it may be possible to implement these preferences. Indeed, the
strategy (public, private, private) turns out to be an equilibrium strategy of the forum
choice stage. It also provides better payoffs for the Sender than either (private, private,
private) or (public, public, public).

Assume the Sender uses the (public, private, private) strategy. I will now deduce
the Receivers’ best responses. In state one, the Receivers hear the announcement that
communication in the second stage should be public. This immediately tells them that
the state of the world is state one. Regardless of the message in stage two, they thus take
actions (qp,71) and the Sender realises the best possible payoff, v; + w;. In state two, the
Receivers hear a request for private communication, and adjust their beliefs accordingly:
they now know that the state is either state two or state three. Their posterior beliefs are

the following:

te1 = Prob(s = s1| “private”) = 0 (3.1)
Prob( | “private”) = — 2 (3.2)
2 = Prob(s = s rivate”) = .
He2 2| P T+ 7
. 3
.3 = Prob(s = ss| “private”) = ) 3.3
He3 ( 3| p ) Ty + 3 ( )

Based on these beliefs, in the second stage Receiver Q will play ¢o, while the Sender
will play a separating equilibrium with Receiver R, who will consequently choose 7o,

affording the Sender a cumulative payoff of v9 +ws, just as in both undifferentiated forum
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choice cases. In state three, the Receivers’ beliefs are the same as in Equations [3.1
Receiver Q will choose ¢y after having received no additional information in the second
stage, while Receiver R will choose r3 following second stage separation, giving the Sender
a payoff of w3, the best possible payoff in the state in question. If the Receivers behave in
this way, the Sender has no incentive to deviate. He is receiving a positive payoff in every
state of the world, while any deviation would result in a payoff of zero. In this example,

the Sender manages to get the “best of both worlds”.

To sum up this equilibrium:

1. The Sender’s strategy in the forum choice stage is (public, private, private).

2. The Receivers update their beliefs, which become ., = 1, peo = pe3 = 0 if the
Sender’s action was “public” and are described in Equations [3.1 if it was “pri-
vate”.

3. The Sender’s strategy in the signalling stage is the following:

2

e State One: “s = s,

e State Two: to Receiver Q: “no information”; to Receiver R: “s = s5”

e State Three: to Receiver Q: “no information”; to Receiver R: “s = s3”

4. The Receivers update their beliefs. Receiver Q’s beliefs are unchanged. Receiver R’s
beliefs are also unchanged in communication took place in public. If it took place in
private, her beliefs become fie2(“s = s97) = 1, pe1(“s = $27) = pes(“s = s9”) = 0 if
the message received was “s = $9”, and fe3(“s = s37) = 1, pre1(“s = s37) = pea(“s =
s3”) = 0 if it was “s = s3”.

5. The Receivers out-of-equilibrium beliefs. The Receivers ignore out-of-equilibrium
messages by taking them to mean “no information”.

6. The Receivers’ actions. Both Receivers choose their first action if communication
took place in public. Receiver Q takes her second action if communication took
place in private. Receiver R, under private communication, takes her second action
if she hears the message “s = s5” in the cheap talk stage, and her third action if she
heard “s = s3”. She takes her second action if she hears any other message.

7. Payoffs are realised: in state one, v; + w; for the Sender, xz; for Receiver Q and
yy for Receiver R; in state two, vy + wy for the Sender, x5 for Receiver Q and s
for Receiver R; and in state three, ws for the Sender, 0 for Receiver Q and y3 for
Receiver R.

This concludes the example. |
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To put the above example in context, recall the real-life example cited in Chapter
regarding the firm who is trying to dissuade another firm from entering its market. The
firm would like to give credible signals to the credit market. However, when signalling
its strength to the entrant, the firm would always prefer to pretend to be very strong.
Thus its private message is not credible. In public, the firm loses its ability to credibly
communicate with the credit market in some states of the world (let us say, state two and
three), and still has no credibility in communication with the entrant. In these states,
the firm prefers private communication. But when the firm is indeed very strong (state
one), the firm and the entrant would both like this fact to be credibly revealable—this
can be done only in public. The forum choice stage solves this problem and the firm
can get “the best of both worlds” by choosing the forum to be public in state one and
private in states two and three, the firm manages to credibly reveal state one, yet enjoy
the benefits of private communication in the other two states. The problem of credibility
in communication with the entrant has been resolved to the Sender’s advantage with the

help of an additional stage of play.

Three further examples of differentiated forum choice having a positive effect on the
Sender’s achievable payoffs are presented in Appendix . They occur in cases 3 (a)
One-Sided Discipline, 5 (b) Mutual Discipline and 7 PR—One-Sided Discipline. There is
more than one constellation of the signs of the parameters of the model and the Receivers’
pooling- and partially revealing actions which enables the Sender to benefit from ez post

forum choice within these cases.

Other Scenarios

Consider the following lemma:

Lemma 3.1.1 [f there is a partially revealing or a separating equilibrium with both Re-
ceivers in private, then the undifferentiated forum choice strategy (private, private, pri-

vate) is a (weakly) dominant equilibrium strategy for the Sender in the forum choice stage.
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The proof of Lemma can be found in Appendix A few remarks regarding
Lemma are in order. First, the fact that the undifferentiated (private, private,
private) strategy provides the best possible payoffs to the Sender does not mean that
it is the only strategy that does so (hence the assertion of only weak dominance). For
example, under Full Communication, private and public talk always result in the same
payoffs, thus (public, public, public) and (private, private, private) both lead to the best
possible payoffs (as do many other strategies). Second, the cases that the Lemma refers
to are the following ones: case 1 (Full Communication), case 3 (b) (One-Sided Discipline),
case 4 (¢) (Subversion), case 5 (¢) (Mutual Discipline), case 6 (PR—Full Communication)
and finally case 10 (Mutual Subversion). Third, even in these cases, many differentiated
equilibria exist—however, they result in inferior payoffs. An example which, for the sake of
comparison with the example in the previous subsection also analyses a case of Subversion,

is presented below.

Example 3.2 Observe the case of Subversion (case 4 (c¢)) in Table 3.3] and assume
without loss of generality that the revealed state is state one both in private with Receiver
Q and in public; and that (g, 7,r) = (g2,72). More specifically, assume that mox, >

max, > m3xrs and ol > T3Y3 > M1Y1.

Table 3.3: Subversion
Q R Public
pr S pr
v >0 w >0 vi+w >0
v >0 wy>0 wvy4wy >0
v3 <0 ws3>0 wvy34+wsz<0

In this case, always communicating in private leads to the following payoffs for the

Sender:
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U(s = s1, private) = vy + w;
U(s = sy, private) = vy + ws

U(s = s3, private) = ws,

while always communicating in public leads to:

U(s = s1, public) = v; +wy

U(s = s2, public) = vy + ws

U(s = s3, public) =0.

46

Thus, ex ante the Sender weakly prefers to always communicate in private. However,

the ez post strategy of (public, private, public) is an equilibrium strategy also. Assume

that the Sender uses this strategy. I shall derive the Receivers’ best responses. When the

Receivers hear the announcement “private”, they infer that the state of the world is state

two, and accordingly choose (g2,72) in the action stage (regardless of the signals in the

second stage). If the Receivers hear the announcement “public”, they update their beliefs

using the fact that the state of the world is not state two. Their updated beliefs are the

following;:

1
571 T

«1 = Prob(s = s1| “public”) = =
Hel ( 1| p ) %W1+%7T3 7, + 3

fea = Prob(s = s3] “public”) =0

3

«3 = Prob(s = s3| “public”) = .
3 rob(s = s3| “public”) ————

(3.10)

(3.11)

(3.12)

Based on these beliefs and using the assumptions made above on the relationship
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between the m;, z; and y;, Receiver Q takes action ¢;, while Receiver R takes action rj.

The Sender’s payoff will thus be:

U(s = s1, public) = vy (3.13)
U(s = sy, private) = vy + ws (3.14)
U(s = s3, public) = ws. (3.15)

These payoffs are all nonnegative, which implies that if the Sender believes that the
Receivers will act in the way described above, he has no incentive to deviate from this
strategy, which is thus an equilibrium strategy. However, the payoffs earned are inferior
to the payoffs earned under (private, private, private). Again, assume that the Receivers’
ignore out-of-equilibrium messages in the second stage by taking them to mean “no infor-

mation”. |

It is also possible to establish that several other scenarios provide no scope for payoff-
improvement for the Sender through the choice of forum. These deductions are more
tedious, and while some are relegated to Appendix [A.I] others remain in need of further
work. Now, using the examples above and in Appendix [A.3] and Lemma I will
now further analyse the cases when forum choice enables the Sender to achieve superior

payoffs.

Discussion

Let us briefly investigate the conditions for a differentiated equilibrium to exist at all. In a
pure strategy differentiated equilibrium, a deviation from equilibrium involves requesting
a different forum from the one assigned to the state of the world. This deviation will
bring payoffs of zero, as long as second-period out-of-equilibrium beliefs are as specified
above. Thus, we can state that a pure differentiated equilibrium strategy must result in

nonnegative payoffs. It is perhaps in itself useful to establish such a condition, but also,
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it is this fact that rules out the possibility of a differentiated equilibrium strategy in the
forum choice stage in the No Communication case (proof of this statement can be found
in Appendix .

What do the examples above and in Appendix have in common? In each case
there is a state that the Sender would like to credibly reveal in private, but cannot. That
is, the Sender’s and the Receivers’ interests are aligned in a given state, but because of
the values of the parameters in the other states, they cannot credibly communicate with
each other. The additional stage of the game sometimes enables the players to avoid this
problem, which is what happens in the examples presented. In this model, in private
such a situation can arise only in the case of a pooling equilibrium. Under separation
credible communication is always possible. When no separation is possible, but there is a
partially revealing equilibrium in public, then in private there is a state that the Sender
would like to reveal but cannot. But although the state is not revealed, the Receiver’s
partially revealing action will ensure that the Sender receives the payoffs he wishes to.
Under pooling, however, consider a case when vy is positive, vy and v are negative, but
the Receiver’s pooling action is ¢». In this case, the Sender would like to reveal state
one, but since it is in his interest in every state to induce the Receiver to choose ¢y, his
statement that “s = s;” is not credible, and will not be believed even if it is true. In each
of the examples provided there is only a pooling equilibrium available with at least one of
the Receivers in public, and there is a case which the Sender would like to reveal credibly,

but cannot.

3.1.1 Equilibrium Selection

The introduction of a further stage into the game leads to an even greater number of
possible pure strategy equilibria. In the case detailed above where forum choice leads
to superior payoffs for the Sender, there are many—however, only two equilibria are
neologism-proof, and only the equilibrium detailed in the example survives a generalised

version of neologism-proofness. Thus, equilibrium refinement criteria eliminate all but the
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equilibrium which gives the Sender the highest payoffs.

Example 3.3 (Continued from Example ) In the example, the partially revealing and
pooling actions of the Receivers coincide and are also coherent, therefore any equilibrium
which involves using a less informative equilibrium in the second, cheap talk stage than the
most informative equilibrium available will not be neologism-proof, based on Propositions
and . This leaves only two pure strategy equilibria?, the one presented in the
example and its “mirror image”, in which the Sender requests private talk in state one and
public talk otherwise, the Receivers choose their first actions upon hearing a request for
private talk and their partially revealing actions upon hearing a request for public talk.
They thus ignore all the cheap talk of the second stage. The Sender’s payoffs are vy + w;
in state one, v9 4+ wy in state two and zero in state three. All the payoffs are nonnegative
and the Sender has no incentive to deviate in the forum choice stage (and is ignored in

the second stage).  |]

The concept of neologism-proofness is defined (implicitly in Farrell (1993) and formally
in Matthews, Okuno-Fujiwara and Postlewaite (1991)) for games in which one or more
rounds of cheap talk take place before the Receiver(s) choose actions—the only actions
that take place during the game. The forum choice game, however, introduces an action
phase, the Sender’s action, before the cheap talk begins. In the above example, when
examining neologism-proofness, this action stage was ignored from the point of view
of equilibrium refinement: the beliefs and the forum of communication induced by the
Sender’s action were taken as given, and the cheap talk phase was brought under scrutiny
in the same manner as in Chapter 2] This approach eliminated all but two equilibria.

But which of these two is more likely to take place?

A further refinement is needed in order to be able to make a prediction. The fact

that the previous approach did not explicitly take into account was that not only may

2T am abstracting away from the fact that the strategies used in these equilibria could be supported by
various out-of-equilibrium beliefs, resulting in a multitude of possible equilibria. Throughout, I assume
the Receivers ignore out-of-equilibrium messages, that is, do not change their standing beliefs upon
hearing them, and act in the best way they can given these unchanged beliefs.
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neologisms be stated in both private and public, but different neologisms are credible in
different fora. The Sender may take this into account, and deviate in the forum choice
stage in order to be able to deliver an unexpected speech in his desired forum. Once
the possibility of making unexpected speeches occurs to the Sender, he suddenly acquires
the incentive to deviate in the forum choice stage and make such an unexpected speech.

Observe the case of the “mirror image” equilibrium described above in Example 3.1.1

Example 3.4 (Continued from Ezample and [3.1.1]) Assume that the Sender, in
state two, requests private communication instead of the public specified in his strategy.
In this case, the Receivers would assume the Sender is following the equilibrium strategy,
believe that the state of the world is state one, and ignoring further communication from
the Sender choose their first actions. This would result in an inferior payoff of zero to
the Receiver in state two. However, what if the Sender makes the following speech to
Receiver R (with whom he can separate in private) in his chosen private forum before R
takes his action?

“Wait a moment, R. The state of the world is in fact state two. I only implied
it was state one by choosing a private forum to get Q out of the conversation.
But with you, we can talk! In a private forum, I have no incentive to tell you
that the state of the world is state two, unless it really is—then, however, I do
have an incentive to do so. I am sorry I misled you with my choice of forum,
but this conversation could never have taken place in public. Your interests
and mine coincide, and you must understand that we are better off without

Q.W
The above speech implies that once the Sender has made his deviation, his state s
becomes self-signalling. A very similar speech can be made in state three, if the Sender

also deviates from equilibrium by choosing a private forum.

In the equilibrium presented in Example no such neologism is credible. The only
state in which the Sender could possibly be better off is state two, where the payoff w,
would be superior to his payoff of vy 4+ ws. For this payoff to be achievable, however, the
Sender would have to dissuade Receiver Q from choosing her pooling action—something
he cannot do, due to the difference in their interests. There is no self-signalling set in this

case. |



CEU eTD Collection

CHAPTER 3. FORUM CHOICE 51

In the above example, the use of an extension of the concept of neologism-proofness
has proved useful in offering a plausible prediction as to how such a game may unravel
if actually played. Notice that both the “simple” strategies of (private, private, private)
and (public, public, public) have been eliminated. It would be interesting to characterise
the full set of cases when the forum choice stage makes superior payoffs achievable to the
Sender, and check whether these equilibria are (the only) plausible equilibria according to
the generalised concept of neologism-proofness. This question may be answered in further

work.



CEU eTD Collection

Chapter 4

Further Extensions

If everybody thought before they spoke, the silence
would be deafening.

— George Barzan

This chapter offers a few observations on how the results of the basic model of Chapter
change when further extensions to the model are made. Firstly, I investigate the case
of the k-state, k-action, two-audience game, describing the new types of pure strategy
equilibria that arise, and drawing some inferences regarding the players’ welfare. Secondly,
I analyse a two-state game with three audiences, describe a new scenario, Two-Sided
Discipline, and touch again upon the issue of forum choice, now from among many possible

fora.

4.1 The k-state, Two-Audience Model

As seen in Chapter [2| the three-state, two-audience model with three possible actions
for each Receiver has three possible pure strategy equilibria, the pooling equilibrium, the
partially revealing equilibrium and the separating equilibrium. The partially revealing
equilibrium was not available when there were only two possible states of the world. It is
worth briefly investigating what other pure strategy equilibria may arise if the number of

states is increased further.

52
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Firstly, in order to further preserve the symmetry of the model, assume that the
number of states always corresponds to the number of possible actions for each Receiver.
The payoff structure is thus, following that of Table as shown here in Table The
x; and the y; are positive, and the Receivers have prior beliefs about the state of the world

s;, specifically, they believe that the probability of s; is m;, where Zle m; = 1.

Table 4.1: The payoff structure

Q St S -+ Sk SfI‘OmQ S1 Sg  c-- S3
q1 | 11 0o --- 0 U1 0 0
G| 0 o 0 0 v - 0
% | 0 0 - x 0 0 -
R s sy -+ s3|SfromR| s s2 - 83
| Y 0 0 wq 0 0
T2 0 Ya 0 0 Wy -+ 0
rk 0 0 AR yk O 0 DY wk

In this k-state model, as before, pooling equilibria always and separating equilibria
sometimes exist (exact conditions for their existence can be found in Appendix [A.4)).
There are also other pure strategy equilibria, however. In a k-state game, there are k — 2

partially revealing equilibria, each revealing a different number of states, from one to k—2.

Definition A partially revealing equilibrium in the k-state game is a pure strategy perfect
Bayesian equilibrium where 1 to & — 2 cases are individually revealed, while the rest are
pooled together: the Sender gives no information as to which of these is the true state of

the world.

The conditions for a partially revealing equilibrium to exist can easily be generalised
from the three-state case. Take, for example, the case of private communication with
Receiver Q, in a k-state game. I will now describe the conditions for a partially revealing
equilibrium revealing m € {1,2,... ,k — 2} states to exist. Without loss of generality,
assume these revealed states are the first m states. Firstly, the Sender has to have
incentives to reveal these m states. This will be the case if v; > 0,7 = 1,2,... ,m, or

expressed by utilities, if:
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U(Sia“s = Si”) Z U(Siv“s = Sj”);j 7é Za Zu] = 17 27 s, M. (41)

Furthermore, the v parameter connected to the Receiver’s partially revealing action
must also be nonnegative (otherwise the Sender could profitably deviate and receive a
payoff of zero by pretending to be in one of the revealed states). The situation is slightly
more complex in the case of public communication, but again, can be directly related to
the conditions in the three-state model. In the revealed states, v; + w; must be positive.
Furthermore, if the Receivers’ partially revealing actions are coherent (in the sense defined
in Chapter [2), for example, (qp, 7pr) = (q,71), 1 € {m +1,... , k}, then v; + w; must be
nonnegative. If the partially revealing actions are incoherent, for example, (g, rp) =
(Ga, ), a,b € {m +1,...  k}, a # b, then both v, and w, must be nonnegative for the

partially revealing equilibrium to exist.

Once k > 3, a further type of pure strategy equilibrium emerges. Imagine, for example,
a four-state case of private communication with Receiver Q, in which gpoor = q1, 323 >
maxs, v1 > 0 and vy > 0. In this case there exists an equilibrium in which the Sender
sends a message with the meaning “I am of type one or type two” when s = s or s = s
and a message meaning “I am of type three or type four” when s = s3 or s = s4. In this
case the Sender partitions the set of types into two sets, therefore this type of equilibrium
may be called a partition equilibrium (the expression “partition equilibrium” features in
Crawford and Sobel ((1982))’s seminal article, where the message space is partitioned by
the Sender, albeit in a setting where the state of the world and the message space form
a one-dimensional continuous subset of the real line and the ordering of the states is
important; thus, this concept is not equivalent to Crawford and Sobel (1982)’s concept).
The Sender only informs the Receivers of the partition he is in, but not which state within

that partition.

Definition A partition equilibrium is the k-state game (k > 3) is a pure strategy perfect
Bayesian equilibrium in which the Sender truthfully tells the Receivers which set of types

he belongs to (each set has at least two elements), but not his exact type.
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When does such an equilibrium exist? In each partition, the pooling action(s) of the
Receiver(s) must afford the Sender a nonnegative payoft (otherwise, the Sender could, in
the state that would give him a negative payoff, profitably deviate and receive a payoff
of zero by pretending to be in another partition). Expressed using the parameters of
the model, the above mean that for example, in private communication with Receiver
Q, the v parameter corresponding to the Receiver’s pooling action within each partition
must be nonnegative. In public, in any partition, if the Receivers’ pooling actions within
that partition are coherent, then the corresponding v; + w; must be nonnegative. If they
are incoherent, for example (¢, 7pr) = (¢a,7s), @ # b, then both v, and w;, must be

nonnegative.

Once there are five possible states of the world, combinations of partition- and partially
revealing equilibria often occur, which may called partially revealing partition equilibria.
For example, imagine a situation of private communication with Receiver Q, where v; > 0,
vy > 0, v3 <0. vg >0, vs <0, moxy > m3x3 and myxry > wsxs. In this case, there exists an
equilibrium in which the Sender reveals state one, pools state two and state three, and

separately pools state four and state five.

Definition A partially revealing partition equilibrium in the k-state game (k > 4) is a
pure strategy perfect Bayesian equilibrium in which the Sender would truthfully reveal at

least one of his types, but uses a partition equilibrium in the other states of the world.

At least five states are needed for an equilibrium of this type to emerge: in which there
is an element of a partially revealing equilibrium, through the revealing of state one, but
there are elements of a partition equilibrium, in that the Sender partitions the message

space into three parts, and within two of them, uses a pooling strategy.

Notice that once there are more than five possible states, no new types of pure strategy
equilibria emerge. Under two possible states, the generic pooling equilibrium and the
possible separating equilibrium are the only two pure strategy equilibrium possibilities.
Under three states of the world, a partially revealing equilibrium becomes possible if the

parameters of the model fulfill some conditions. Under four states of the world, a partition
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equilibrium, where the Sender reveals which partition his type is in, but not what his exact
type is, may emerge. And under five possible states of the world, combinations of the

partially revealing and the partition equilibria may also occur.

It is clear from the above that there is no essential difference between a partially
revealing equilibrium and a partition equilibrium. Indeed, a partially revealing equilibrium
revealing, say, the first k — 2 states can be thought of as a partition equilibrium where the
Sender partitions the message space into k — 1 parts, the first £k — 2 of which contain only

one possible state of the world, while the last contains two, within which pooling occurs.

In fact, under private communication, certain partially revealing equilibria and parti-
tion equilibria are outcome- and payoff-equivalent (they lead to the same actions by and

payoffs for the players). This statement is made more exactly in Proposition [4.1.1}

Proposition 4.1.1 Under private communication between a Sender and a Receiver, for
every partition equilibrium and partially revealing partition equilibrium, there exists an
outcome- and payoff-equivalent partially revealing equilibrium. Under public communica-

tion, no such statement holds.

The proof of Proposition can be found in Appendix [A.1] One useful consequence
of Proposition is that from the point of view of welfare ranking, under private
communication partition equilibria can be ignored: they are equilvalent to certain partially
revealing equilibria. Thus, the results of the welfare analysis in Section [2.1.3|extend to the
k-state game. Specifically, the Sender prefers the separating equilibrium (if it exists) to
all other equilibria, and his least preferred type of equilibrium is the pooling equilibrium.
The ranking of the various partially revealing equilibria is straightforward: the Sender
prefers equilibria that reveal more states to equilibria which reveal less, since the v; + w;

corresponding to revealed states is always nonnegative.
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4.2 The Two-State, Three-Audience Model

Another possible extension of the model of Farrell and Gibbons (1989)) is to allow more
than two Receivers. In some examples, for instance in the example where a politician is
talking to his constituents, the audience is made up of a very large amount of individuals.
In the two-Receiver model, these individuals are treated as belonging to two homogeneous
groups. However, even if certain types of voters can be assumed to have similar prefer-
ences, a politician speaks not only to voters, but also to lobby groups, to his own party,
to unions etc. Tt is therefore worth investigating whether any significant changes occur in

the structure and predictions of the model, if there are more than two audiences.

In this section, a two-state, three-audience model will be briefly sketched. I will present
the possible equilibria and the relationships between public and private talk. The presence
of three audiences increases the number of possible fora of speech from three to seven.
The Sender may talk in private with Receiver P, with Receiver Q or with Receiver R,
may talk in public to Receivers P and Q, to Receivers P and R or Receivers Q and R, or
he may talk to the grand public, to all three Receivers at once. However, it is shown that
this multiplicity of possible fora of communication in itself does not enable the Sender to
profit from being able to make the choice of forum himself er post. The presence of at

least three states of the world is required for such a possibility.

In the two-state, three-audience model, the Sender first observes the state of the world
s € {s1,82}. There are three Receivers, P, R and Q. The Receivers have prior beliefs
about the state of the world, specifically, the prior probability that the state of the world
is s1 is 7, and thus the probability that it is s is 1 — 7. The payoff structure is presented
in Table [£.2]

I assume that the x;, y; and z; ¢« = 1,2 are positive. This means that if the state of
the world s; were known to the Receivers, P, Q and R, they would choose actions p;, ¢;
and r; respectively. This ensures that the Receivers would like to find out the Sender’s
type, whatever that type is. The Sender’s payoff is the sum of the payoffs received from

P, Q and R, for example, if the Sender’s type is s; and the Receiver’s choose actions py,
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Table 4.2: The payoff structure

Pls; s||SfromQ| s; s
P1 21 0 Uy 0
p2| 0 2 0 u
Q| st sy || SfromQ | s1 59
d1 T 0 (%1 0
g2 | 0 a9 0 v
R|s; sy ||SfromR | sy 59
|y 0 w0
T2 0 Y2 0 wao

¢1 and 7y, the Sender’s payoff will be uy +v1 + 0 = uy + v1. The u;, v; and w;, 1 = 1,2,
can be either positive or negative (or zero).

In every scenario, there exists a pooling equilibrium, and under certain conditions
(similar to the case of the two-audience models) a separating equilibrium. Exact con-
ditions for its existence can be found in Appendix [A.4] where it is also shown that the

following proposition holds:

Proposition 4.2.1 Incentives for complete honesty in two relationships in private imply
incentives for complete honesty in public with those two Receivers; incentives for com-
plete honesty in all three relationships in private imply incentives for complete honesty in
communication with the grand public (all three Receivers), and in public with either two
Receivers. In each case, the converse is not true: no form of public honesty necessarily

implies incentives for honesty in private.

4.2.1 Scenarios

Building on Proposition it is possible to analyse the possible scenarios that may arise
depending on the type of equilibria available with each Receiver and in the various public
fora. The scenarios arising in communication with any two of the Receivers together or

separately can be adequately described in the same way as in the two-state, two-audience

model of Farrell and Gibbons (1989), see Table

Furthermore, the same can be said about the relationships between two Receivers in
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Table 4.3: Scenarios with Any Two Receivers

No. | Name Q R Public
1 | Full Communication | s s s
2 | No Communication P P p
3 | One-Sided Discipline | p s S
4 | Subversion p s p
5 | Mutual Discipline P P S

The roles of Q and R can be reversed.

public, the third in private, and all three of them in grand public. For example, assume
that there is only a pooling equilibrium with Receiver P in private and with Receivers Q
and R in public. Then, in grand public, there may be separating equilibrium, which would
describe a case of Mutual Discipline, or not, which would be a case of No Communication.

The other cases can be described similarly.

But what relationship is there between communication with each of the Receivers in
private and communication in grand public? Some of the well-known scenarios remain.
For example, Mutual Discipline occurs when there are only pooling equilibria with the
Receivers in private, but there is a separating equilibrium in grand public. When there
is no separating equilibrium even in public, the case of that of No Communication. Also,
when there are separating equilibria in both grand public and the private relationships,
the situation is that of Full Communication. The rest of the cases contain some degree
of Subversion or of Non-Mutual Discipline. Non-Mutual Discipline is a similar situation
to One-Sided Discipline in the two-audience models. Although there is only a pooling
equilibrium with at least one of the Receivers in private, separation is possible in grand
public. Table (4.4 shows the cases described in this paragraph. As before, “p” signifies a
case with only a pooling equilibrium available, while “s” a case where separation is also a
possibility.

It is worth further describing the case of Non-Mutual Discipline, taking into account
the possibility of public speech to two Receivers. Observe, for example, the case of
Non-Mutual Discipline highlighted in Table which will be referred to as Two-Sided

Discipline.
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Table 4.4: Scenarios with Three Receivers
No. | Name P Q R Grand Public

1 Full Communication s s s s
2 No Communication P P p p
3 (a) | Non-Mutual Discipline | p p S s
3 (b) p s S S
4 (a) | Subversion P P s p
4 (b) p s s p
5 Mutual Discipline P P p S

The roles of P, Q and R can be permutated.

Table 4.5: Two-Sided Discipline
P Q R|PandQ Pand R Q and R | Grand Public
p s s p p s S

To understand what prompts the name of Two-Sided Discipline, consider the situation
of Receiver P. In private, no credible communication is feasible between her and the
Sender. When another Receiver is added to the conversation, be it either Receiver Q or
Receiver R, the situation does not change: no credible talk can take place. However, once
the remaining, third Receiver is also present, conversation is disciplined, and a separating
equilibrium becomes possible. That is, to discipline communication with Receiver P,
the presence of both other Receivers is needed. Not counting permutations of the case
described in Table there is only one more case of Two-Sided Discipline, and it is
shown in Table (A6l

Table 4.6: Two-Sided Discipline

P Q R|PandQ Pand R Q and R | Grand Public
p p S P P S 5

In the scenario in Table Two-Sided Discipline exists from the point of view of
Receiver P. Credible communication with her is not possible in private, nor in the presence
of either one of the other two Receivers. However, separation becomes a possibility once
all three Receivers are present. Notice that from the point of view of Receiver Q, the
situation is less clear-cut, since communication with her can be disciplined by the presence
of only Receiver R, but not by the presence of only Receiver P. It can be shown (I will

not do so now) that no case of Two-Sided Discipline exists that can be described as such
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from the point of view of two Receivers. This would require that there be no separating
equilibrium with either pair of Receivers, but that there exist a separating equilibrium

with one Receiver in private, and also in grand public. This is not possible.

Example As an example of Two-Sided Discipline, take the case mentioned at the be-
ginning of the section: that of a politician talking to his constituents. Assume that the
politician is an incumbent (he is currently in power), but is campaigning for reelection.
He may have one of two types: he may plan to increase government spending on social
welfare (state one), or he may plan to curtail it (state two). The Sender-politician’s pay-
offs from communication with three audiences can be seen in Tables and (4.8 The

identity and preferences of the audiences will now be described.

Table 4.7: Two-Sided Discipline

State P Q R

p S S
S1 u =10 vi=1 w; =1
So Uy =—10 v3=6 wy =206

Table 4.8: Two-Sided Discipline

State P and Q P and R Qand R Grand Public
p p s s

S1 wm+vi=11 w+w =11 vi+w =2 |u+vi+w =12

S Ug+ Ve =—4 uUyt+wy=—4 vVo+wy=12 | Uy + vg+ wyg =2

The first audience (Audience P) is made up of the voters, the majority of whom are
short-sighted in the sense that they prefer larger social spending to smaller, regardless
of possible subsequent adverse effects on the economy or tax increases needed to finance
the spending. Therefore is they knew the politician indeed intended to increase social
spending, enough of them would vote for him to achieve reelection (Action One), and if
they knew he did not, they would not (Action Two). The politician of course wishes to
gain votes and when talking to the voters alone, will always claim to plan to increase
social spending (this can be seen from his payoffs: u;=10 and uy = —10). Knowing

this, the voters will not believe his claims and there will be only a pooling equilibrium
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in private. However, the politician’s claims may also be heard by two other audiences:
possible foreign investors (Audience Q) and the European Union (Audience R). Foreign
investors and the European Union all prefer a tight budget, and the investors would plan
smaller investments (Action One) if spending was going to be increased than if it was
not (larger investments: Action Two), while the European Union may impose harsher
directives on the country if it increased spending (Action One) or not if it did not (Action
Two). The politician in theory would always prefer large investments and EU support,
but in order to maintain good foreign relations and a reputation, he nevertheless has
incentives for truth-telling to both these audiences separately in private and thus also to
the two of them together. This is represented in Table by the payoffs of 1 in state one

and 6 in state two.

Altogether, the politician is unable to credibly communicate with his voters, and his
communication is not disciplined by the presence of either of the two other audiences
alone (see Table where there is only a pooling equilibrium both with the voters and
the investors, and the voters and the EU in public). However, if his statements are made
to the grand public, communication is disciplined and truth-telling becomes possible. The
politician can now credibly communicate his plans since his incentives to correctly inform
the investors and the EU about them overrides his wish to possibly misinform his voters.
Notice that this may also mean that the politician will not be reelected. Whether the
politician actually chooses to separate in grand public or pool depends on the audiences’

pooling actions. However, the possibility to credibly communicate is nonetheless present.

Taking a final look at Table [4.4] observe that no situation resembling Mutual Subver-
sion is present. In order for Mutual Subversion to arise, at least three states of the world
are necessary. A similar statement can be made in relation to the forum choice issue,

which T will analyse in the next section.
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4.2.2 Forum Choice

Now consider the game where, just as in the Forum Choice chapter, the Sender makes the
choice of the forum of communication prior to his communication regarding his type, but
after having discovered his type (that is, ez post). If the Sender is under obligation to talk
in some manner to all of his audiences, he has five possible constellations at his disposal:
he can talk to each Receiver in private, talk to any two of them in public, and one of them
in private (three distinct situations), or talk to all three in grand public. In many cases,
the Sender strictly prefers a different forum depending on his type, for example, observe
again Tables [1.7] and [4.8] a case of Two-Sided Discipline, and assume pooling actions are
the following: (Ppoots Gpools Tpool) = (D1, G2, T2). In this case the Sender’s payoffs in various

fora can be seen in Table [£.9

Table 4.9: Payoffs in Various Fora

Forum State One State Two
1 P,Q R 12 12
2 Pand Q; R 11 12
3 P and R; Q 11 12
4 Qand R; P 12 12
5 P and Q and R 12 2

According to Table [£.9] the Sender prefers Forum 1, 4 or 5 in state one and Forum 1,
2, 3 or 4 in state two, thus his preferences do not completely overlap.! In this model it is
typical that the Sender is indifferent among some of the fora in each state of the world,

but that these preferences differ across his types.

However, despite the multitude of possibilities for the Sender’s forum choice prefer-
ences, it turns out that the main idea of Proposition in the Forum Choice chapter

holds:

Proposition 4.2.2 In the two-state, three-audience model the Sender cannot increase his

!For completeness observe that when talking to Receivers Q and R, the Sender prefers to separate.
When talking in grand public, in state one the Sender would rather separate (and receive a payoff of 12
rather than 10), but in state two, the Sender would rather pool (and receive a payoff of 12 rather than
2). If a pooling equilibrium is played, the Sender prefers Forum 1 or 4 in state one and is completely
indifferent in state two.



CEU eTD Collection

CHAPTER 4. FURTHER EXTENSIONS 64

payoffs by making his choice of forum ex post, rather than ex ante, that is, he cannot

gain from using a differentiated strategy.

The proof of Proposition can be found in Appendix [A.T]
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Conclusions

The real art of conversation is not only to say the
right thing at the right place but to leave unsaid the
wrong thing at the tempting moment.

— Dorothy Nevill

This thesis has developed a cheap talk model in which one agent (the Sender) who
is in possession of some private information, communicates with two or more audiences
(Receivers). The structure of the basic model (where the Sender has two possible types)

is provided by Farrell and Gibbons (1989).

A large degree of everyday (strategic) communication can be described by scenarios
depicted in the extended model detailed in this thesis. Any piece of information worth
noting is usually important to more than one agent: if someone is prepared to share it,
audiences may be numerous. Also, it is safe to say that most communication flowing
between people, firms, organizations can be best characterised as cheap talk. People con-
tinually, unceasingly talk, e-mail, question, conjecture, inquire, and tentatively suggest
courses of action to each other, implying something of their private information, attempt-
ing to exercise persuasion, and paint a picture of credibility. All this they can usually do
without direct consequences, through unverifiable claims. These conversations may take
place with one or more people present, and may well go differently depending on exactly

who is there. Farrell and Gibbons (1989)) make a crucial contribution to the cheap talk

65
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literature by taking into account the possibility of more than one listener to whom the
Sender may address his words. In their short paper, they present a baseline model and
mention several directions for possible further research. Some questions left open in the
paper have not been addressed since. This thesis is written with this fact in mind and
fills some of the holes, to provide a deeper understanding of how such cheap talk games

unravel—in a broader sense, how people strategically communicate.

I first extended the baseline model to allow the Sender’s private information to be more
varied, as represented by the number of possible states of the world. In the three-state
model, I identified the pure strategy perfect Bayesian equilibria, the ever-existent pooling
equilibrium, and depending on the degree of coincidence of the players’ interests, the more
informative separating and partially revealing equilibria. Iidentified the possible scenarios
based on how much information could be credibly conveyed in the various fora: with each
Receiver in private and with both Receivers present in public. A result of interest is
the scenario of Mutual Discipline, in which some information can be credibly transmitted
between the Sender and each of the Receivers separately in private, but no communication
is credible in public. Such a case does not arise in Farrell and Gibbons (1989)’s model
and points to the importance of allowing for the fact that the Sender’s information in real
life can be quite varied. Under Mutual Subversion, as the name suggests, the presence of
one person subverts communication with the other, and vice versa. Ample examples for
this kind of situation arise in everyday life. In one of them, for example, the Sender needs
to explain his plan of action to two potential sponsors, who both agree with the general

aim of the Sender, but have diametrically opposed views as to the mode of execution.

A subsequent welfare analysis of the possible pure strategy perfect Bayesian equilibria
gave indications as to which equilibrium the players would prefer to play, when there
is more than one available. While in private communication with one Sender and one
Receiver, the players all preferred the more informative equilibria to the less informative,
this was no longer true in public: the Sender sometimes wished to remain inscrutable.
Again, this is a situation which often arises in real life: we often do better by staying

silent. The example I described in detail featured a boss who needed to decide which of
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his employees to promote, while the candidates would rather have left the company than
stay in their then positions. The boss was able to induce them both to stay, in line with
his wishes, by not giving away anything about his plans.

To further address the question of equilibrium selection, an important one due to
the multitude of pure strategy perfect Bayesian equilibria in most cases, I applied an
equilibrium refinement criterion (after having reviewed the literature on the topic), Farrell
(1993)’s neologism proofness, in an attempt to provide predictions as to which equilibrium
was likely to be played. The criterion proved useful in certain cases, in others, however,
it resulted in excluding «all the equilibria. This is a problematic case and it is useful to
draw attention to such cases, since they seem to leave us with no good answer to the
simple question: how are people likely to communicate in such a situation? In reality,
something must take place—but what will it be? Farrell (1993) mentions the possibility
of applying an evolutionary approach to the problem, in which dynamic equilibria may
exist. The evolutionary approach incorporates learning and sudden changes (mutations)

into the model: plausible extensions to a theory of communication and speech.

The next section addressed a question that Farrell and Gibbons (1989) left open but
mentioned as worthy of further work, the issue of how the forum in which communication
was to take place was selected. I presented the case where the Sender, after having
established the state of the world, decided himself how to communicate with whom. His
goal was to design a mechanism in which he could achieve the best possible payoffs through
influencing the Receivers actions. In certain cases, he was able to do so. T described such
cases (using the parameters of the model and a real life example), and showed that the
Sender manages to communicate at least one of his types credibly to a Receiver with
whom he otherwise can only play a pooling equilibrium. A possible direction of further
work would be to more precisely characterise the conditions under which the Sender can

improve his payoffs via forum choice in this three-state, two-audience model.

The issue of equilibrium selection arose in this case, too: there were often many

possible equilibria which may conceivably have been played. I began by applying Farrell
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(1993)’s concept of neologism-proofness to an example described in the chapter, but found
that the concept needed to be extended in order to successfully deal with the forum choice
game. I described a generalisation of the concept of neologism-proofness, which succeeded
in selecting one plausible equilibrium from among the many available equilibria. More
precisely exploring the results of such a generalised equilibrium refinement criterion will

be the subject of further work.

In the final chapter, I presented two further extensions of the model which lead to
some insights. The first was a model where the Sender had £ > 2 possible types, where I
examined the players’ preferences over the various equilibria, finding that in private com-
munication, all the statements of the three-state model remained unchanged, despite the
fact that there was a greater number of possible pure strategy perfect Bayesian equilibria.
The second extension showed the Sender talking to three audiences, in several possible
fora. A scenario named Two-Sided Discipline materialised, in which the presence of all
three Receivers was needed to discipline communication with one of the audiences. A real-
life example underscored the parameters, in which an incumbent politician’s incentives to
always tell his voters what they would like to hear could only be disciplined by his drive
to tell the truth to both Furopean officials and prospective foreign investors. The issue
of forum choice with more than two audiences is worth further investigating, since as the
number of audiences increases, the number of possible constellations in which they can
communicate with the Sender increases also, and more rapidly so. The Sender’s forum

choice set thus becomes larger, possibly allowing him to further increase his payoffs.
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Appendix

A.1 Appendix 1: Proofs
Proof of Proposition[2.1.

Proof Assume, without loss of generality, that the revealed state is state three, that
is, v3 > 0; further assume that ¢, = ¢o, and thus to sustain the partially revealing
equilibrium, v, > 0. The Sender is indifferent between the pooling and the partially
revealing equilibrium as long as gpeot = Gpr = @o:

if moxe > may and moxe > m3xs then gpoot = ¢pr = Go- (A1.1)

Because of the existence of the partially revealing equilibrium it is not possible that
dpool = q1, but there is a third possibility. Let us examine the case when gpo0 = ¢3:

if mgz3 > may and w3 > moxs then oo = gs, (A1.2)

however, by assumption moxy > m21, thus g, = go. (A1.3
In this case, the Sender receives different payoffs in the two equilibria. The following

are his expected payoffs ex ante, that is before the state of the world becomes known to
him:

EU§:W1XO+7T2XO—|—7T3X’U3:7T303 (A1.4)

EU;?T =T X 0+ g X Vg + T3 X V3 = Uy + M3V3. (A15)

Since movy > 0, the Sender cannot strictly prefer pooling to partially revealing ex ante.
The situation is similar ez post:

69
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Ul‘?(s =s) =0, (A1.6)
US.(s = s1) =0, (A1.7)
US(s = s2) =0, (A1.8)
U;?T(s = S9) = Vg, (A1.9)
Ug(s = $3) = U3, (A1.10)
Ugr(s = $3) = Us3. (A1.11)

Thus, in states one and three, the Sender is still indifferent, but in state two, he cannot
strictly prefer pooling to partially revealing, since, by assumption, v, > 0. |

Proof of Proposition|2.1./

Proof Since the game is coherent, pooling can result in the action pairs (q1,71), (g2, 72)
or (gs,r3). In a separating equilibrium the Sender can induce either of these action pairs.
Thus, the Sender’s choice set is larger under separating than under pooling and the
larger choice set contains the smaller. Consequently, the Sender at least weakly prefers
separating to pooling ez post and therefore also ex ante. |

Proof of Proposition [2.1.5]

Proof The possible pooling actions of the Receivers in the incoherent case can be (g, r2),
(q1,73), (q2,71), (g2,73), (g3,71) or (g3,72). Let us assume, without loss of generality, that
pooling results in (q1,72). First, we look at the Sender’s preferences ex ante. The Sender’s
utilities under separation and under pooling are the following:

EUS = m (01 + wy) + m2(vz + wa) + m3(vs + ws) (A1.12)
EU? = MV + ToWs. (A113)

We know that vs + w3 is nonnegative, since a public separating equilibrium exists.
Therefore, for pooling to be preferred by the Sender, one or both of v, and w; must be
large and negative, to achieve

TiW1 + TavUg + 7T3(U3 + ’wg) < 0. (A114)

Second, we look at the Sender’s preferences ex post. Recall that v;+w; > 0V =1, 2, 3.
The Sender’s utilities under separation and under pooling if s = s; are the following:

US = v, + wy (A1.15)
US> = vy (A1.16)

Thus, pooling is strictly preferred if w; < 0. The Sender’s utilities under separation
and under pooling if s = s, are the following:
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U = vy + wy (A1.17)
US = w,. (A1.18)

Thus, pooling is strictly preferred if v < 0. The Sender’s utilities under separation
and under pooling if s = s3 are the following:

U = v3 4+ ws (A1.19)
S
U =o. (A1.20)

Since v3+wsz > 0, in the third state of the world pooling can be only weakly preferred,
if v3 + w3 = 0. To sum up, pooling is weakly preferred ex post if w; < 0, v < 0 and
v3 +ws = 0. The conditions can be calculated similarly for the other pooling action pairs
of the Receivers.

In the case of Full Communication, all the v; and w; are nonnegative, which implies
that pooling can not be preferred by the Sender neither ex ante nor er post. Under One-
Sided Discipline, the Sender may prefer pooling ex ante, for example, in our (gq,72) case,
when mw; + v + m3(v3 + w3) < 0, but cannot prefer pooling ex post, since there must
be a separating equilibrium with one of the Receivers, implying that either all v; or all w;
are nonnegative. Under Mutual Discipline, however, all the conditions for pooling to be
weakly preferred may be satisfied, both ex ante and ex post. |

Proof of Proposition

Proof Since the game is coherent, partially revealing can result in the action pairs (¢, 1),
(go,72) or (g3,73) (one of these is the case when the state of the world is revealed).
In a separating equilibrium the Sender can induce either of these action pairs. Thus,
the Sender’s choice set is larger under separating than under partially revealing and the
larger choice set contains the smaller. Consequently, the Sender at least weakly prefers
separating to partially revealing ex post and therefore also ex ante. |

Proof of Proposition |2.1.

Proof Let us assume, without loss of generality, that partially revealing results in (gq, 72).
First, we look at the Sender’s preferences ex ante. The Sender’s utility under separation
can be seen in Equation [A1.12] His utility under partially revealing is the following:

EU;?T = mV1 + ToWs + 7T3(Ug + wg), (A121)

which implies that for partially revealing to be preferred, one or both of v, and w; must be
negative to achieve mw, + movy < 0. Second, we look at the Sender’s preferences ex post.
The Sender’s utility under separation in the three possible states of the world can be seen
in Equations [A1.15] [ALl.17]and [A1.19] The Sender’s utilities under partially revealing in
the three possible states of the world are, in order:
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U;fr(s =51)=1n (A1.22)
Ufr(s = $9) = Wy (A1.23)
Uf;r(s = Sg) = U3 + Ws, (A124)

which means that partially revealing is preferred in state one if w; < 0, in state two if
vy < 0, and the Sender is indifferent between separating and partially revealing in state
three. Thus, partially revealing is weakly preferred to separating as long as w;, and vy are
nonpositive.

In the case of Full Communication, all the v; and w; are nonnegative, which implies that
partially revealing can not be preferred by the Sender neither ez ante nor er post. Under
One-Sided Discipline, the Sender may prefer partially revealing ex ante, for example, in
our (qq,72) case, when mw; +mvy < 0, but cannot prefer partially revealing ex post, since
there must be a separating equilibrium with one of the Receivers, implying that either
all v; or all w; are nonnegative. Under Mutual Discipline, however, all the conditions for
partially revealing to be weakly preferred may be satisfied, both ez ante and ez post. |}

Proof of Proposition

Proof 1. Notice that when the Receivers’ pooling and partially revealing actions co-
incide, that is (Qpoot, Tpoot) = (Qpr, Tpr), then the Sender is indifferent between the
two equilibria in states one and two, since they are outcome- and payoff-equivalent.
This happens exactly when m3z3 < myxq, 313 < ToXo, m3y3 < Ty and m3ys < Tols.
However, in state three, the Sender receives vs+ws > 0 under partially revealing and
zero under pooling. He thus at least weakly prefers partially revealing to pooling.

2. When msz3 > T2y, 313 > Tola, m3y3 > myy and m3ys > Taya, then (Gpoors Tpool) =
(g3, 73). Therefore, if the Sender is of type three, pooling and partially revealing
again result in the same outcome. However, if the Sender is of type one or two,
pooling results in payoffs of zero to the Sender, whereas in the case of partially
revealing, the payoffs are nonnegative, since, in order for a partially revealing equi-
librium to exist, the players’ partially revealing actions must correspond to nonneg-
ative payoffs. Thus partially revealing is at least weakly preferred both ez post and
ex ante.

3. From the point of view of the Receivers’ pooling actions, there are four cases left
which the above two points do not cover. These are the following: (Gpoot, 'poot) =
(q1,73), (q2,73), (g3,71) O (g3, 72). Without loss of generality assume that (gpoot, "'poot)
= (q1,r3). The partially revealing action of Receiver Q is thus also ¢;, therefore, for
the partially revealing actions to be coherent, it must be that r,, = 7. This implies
that v; + w; > 0. Recall also that since s3 is the revealed state, vs + w3 > 0. Ex
ante, the Sender’s expected utility under pooling is

EUS = mu + T3Ws3, (A125)

pool

and his utility ez post is
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Upoot(§ = $1) = 13 (A1.26)
Upoot(s = 52) =0 (A1.27)
Upoot (8 = $3) = ws. (A1.28)

The Sender’s expected utility under partially revealing ex ante is

EUET = 7'('1(1]1 + wl), (A129)

thus pooling is strictly preferred if m3ws > mw;. Fzx post, the Sender’s utilities
under partially revealing are

Upr(s =s1) =v1 +wy (A1.30)
Upr(s = s3) =0 (A1.31)
UpT(S = Sg) = VU3 + Ws, (A132)

thus pooling is strictly preferred if both w; and v3 are negative. The other three
cases can be analysed in a similar manner.

. Again, without loss of generality assume that from among the four cases remaining,

(gps7p) = (q1,73). The partially revealing action of Receiver Q is thus also ¢,
therefore, for the partially revealing actions to be incoherent, it must be that r,, =
ro. This implies that v;1 > 0 and ws > 0. Recall also that since s3 is the revealed
state, v3 + w3 > 0. The Sender’s expected utility under pooling can be seen in
Equation er ante and his utilities under pooling ex post are in Equations

The Sender’s expected utility under partially revealing ex ante is:

EUST = mu + W3, (A133)

p

and pooling is strictly preferred if m3ws > mows. Fx post, the Sender’s utilities under
partially revealing are

Up(s=s1)=v (A1.34)
Upr(s = s2) = we (A1.35)
Upr(s = s3) = v3 + ws, (A1.36)

which means that pooling may only be weakly preferred if wy = 0 and v3 < 0.
The reason that pooling can, in this second case, not be strictly preferred by every
type of the Sender lies in the fact that the Receivers’ partially revealing actions are
incoherent: (g, 7pr) = (q1,72) instead of the coherent (¢i,7;). In the incoherent
case, the conditions needed for a public partially revealing equilibrium to exist are
more severe: v; > 0 and we > 0, as opposed to v; + wy; > 0 (which does not
necessarily imply v; > 0 and w; > 0) in the coherent case. |
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Proof of Proposition

Proof 1. In private, the separating equilibrium achieves the best possible payoffs for
the Sender (see the Proof of Lemma, here in Appendix [A.1), thus he cannot
improve his situation in any way—the equilibrium is thus neologism-proof. When
the pooling equilibrium is played, however, there are two self-signalling sets. If the
pooling action is Action i, ¢ € {1,2, 3}, then the two states other than s; are each a
self-signalling set. The Sender, in one these states s;, j # ¢, could make a credible
speech along these lines:

“Although you were not expecting to receive any meaningful information
from me, listen. The state is s;. Check that I would not say this if the
state were not s;, since it would result in a payoff of zero for me. Also, I
do have an incentive to tell you this piece of information, since otherwise
you would choose your pooling action, Action ¢, which would again give
me a payoff of zero. However, if you believe me and choose Action j, we
will both get nonnegative payoffs.”

The partially revealing equilibrium also contains a self-signalling set: the state which
is neither the revealed state, nor the state to which the Receiver’s partially revealing
action is connected. The Sender would like to reveal that state and only has an
incentive to do so if his statement is true. Thus, neither the pooling, nor the
partially revealing equilibrium is neologism-proof.

2. In private, when no separating equilibrium exists, the partially revealing equilibrium
achieves the best possible payoffs for the Sender (see the Proof of Lemma here
in Appendix , and is thus neologism-proof. When the pooling equilibrium is
played, there is always a self-signalling state, however, which renders the equilibrium
not neologism-proof. If the Receiver’s pooling action coincides with her partially
revealing action, then this state is the revealed state, and if her pooling action is the
action corresponding to the revealed state, then this state is the state corresponding
to her partially revealing action. In either case, in the self-signalling state, the Sender
has an incentive to reveal that state, and has such an incentive only if he is in that
state.

3. When there is only a pooling equilibrium, then at most two of the v parameters
(assuming the Sender is talking to Receiver Q) are nonnegative. However, neither
of these states are self-signalling, since the Sender has an incentive in the state
with a negative v parameter payoff to pretend to be in either of the states with a
nonnegative v. Thus the equilibrium is neologism-proof. |

Proof of Proposition 2.1.10)

Proof Because of the coherence of both the pooling and the partially revealing actions
of the players, the proof is entirely similar to the proof of Proposition The two
Receivers effectively act as one, since in all the available equilibria, each chooses the same
action as the other. I now briefly refer to the self-signalling sets in each case:
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When a separating equilibrium exists, it has no self-signalling sets, the partially revealing
equilibrium has one (the state belonging to the actions never chosen by the Receivers),
while in the pooling equilibrium, there are two self-signalling sets: both the states other
than the state belonging to the actions chosen by the Receivers.

When there is no separating equilibrium, but there is a partially revealing equilibrium,
then it has no self-signalling sets. If the Receivers’ pooling and partially revealing action
coincide, then the revealed state of the partially revealing equilibrium is a self-signalling
state in the pooling equilibrium. If the Receivers’ pooling and partially revealing actions
do not coincide, then the state belonging to the players’ partially revealing actions in the
partially revealing equilibrium is a self-signalling state in the pooling equilibrium.

When there is only a pooling equilibrium, then it has no self-signalling sets. |
Proof of Lemma|[3.1.1

Proof First, recall that according to the welfare analysis of private talk in Chapter [2]
if a separating equilibrium exists, it is expected to be played, since it is preferred by all
players to the partially revealing and the pooling equilibrium. Also, if a separating equi-
librium does not exist, but a partially revealing equilibrium does, the partially revealing
equilibrium is expected to be played, since it is preferred by all players to the pooling
equilibrium.

A private separating equilibrium always achieves the maximum possible payoffs for a
Sender of any type. For example, in a separating equilibrium with Receiver Q, the payoffs
of the Sender are (v;, vy, v3), which are all nonnegative, and are thus better or as least as
good as the alternative achievable zero payoffs.

Now take the case when no private separating equilibrium exists, but a partially re-
vealing equilibrium does. A partially revealing equilibrium also achieves the maximum
possible payoffs for a Sender of any type. Without loss of generality, assume there is a
partially revealing equilibrium with Receiver R where the revealed state is state one, and
Tpr = T2. For the equilibrium to exist, w; and w; must be nonnegative. For a separating
equilibrium not to exist, ws must be negative. In any state s;, the Sender can either re-
ceive a payoff of zero or a payoff of w;. The payoffs of the Sender in the partially revealing
equilibrium are (w;, w9, 0), the maximum possible payoffs.

Thus, if there is either a partially revealing or a separating equilibrium with both
Receivers in private, then the forum choice strategy (private, private, private) will give
the best possible payoffs to the Sender, and is thus weakly dominant. |

Statement and proof of Lemma

Lemma A.1.1 In case 2 (No Communication), there is no differentiated equilibrium pure
strategy in the forum choice stage.

Proof The statement is equivalent to saying that any differentiated strategy leads to
negative payoffs in at least one of the stages. In case 2 (No Communication) there is only
a pooling equilibrium with the Receivers, both in public, and with each in private. In both
fora, Receiver Q plays her pooling action g,.., and Receiver R plays her pooling action
Tpooi- Notice that in any differentiated strategy, the revealed state will yield a payoff of
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v; +w;. If all the v; + w; are negative, then it is immediate that there is no differentiated
equilibrium strategy. If one of the v; + w; is positive, the Sender may wish to reveal that
state. Then, the two players (irrespective of the forum) will play their partially revealing
actions in the other two states. If these partially revealing actions are coherent, for
example in state j # ¢, (¢pr, 7pr) = (¢j,p;), and v;+wj is positive, then there is a partially
revealing equilibrium in public, contrary to our assumption. If in the same coherent
case, v; + w; is negative, then there is no differentiated equilibrium. If the partially
revealing actions are incoherent, for example in states j, k # @, (¢r, 7pr) = (¢j, Pk), and v;,
wy are positive, then there is a partially revealing equilibrium in public, contrary to our
assumption. If v; and wy, are not both positive, then there is no differentiated equilibrium,
since the Sender’s payoff will be negative in at least one of the states. |

Proof of Proposition [{.1.1]

Proof Assume the number of possible types for the Sender is k& and assume there exists
a partition equilibrium in which the Sender partitions the type-space into N parts. We
have seen above that for there to exist such a partition equilibrium, the pooling actions
of the Receiver (without loss of generality, assume the Sender talks to Receiver Q) within
each partition must correspond to a nonnegative v-parameter. We shall now construct a
partially revealing equilibrium. Take the set A/ of the Receiver’s pooling actions within
each partition. This set has N elements: N = {qpoot(1); oot (2); - - s Gpoot(N)}. The
pooling action of the Receiver from among the entire set of possible actions k, gpeor, Will
be an element of this set, since gpoo = ¢; if mz; > mx;, Vi,j = 1,2,... k; i # j while
an element of N, @pooi (1) = qu() if mezq > myxp, Va, b € P;, where P; is the ith partition.
Assume without loss of generality that ¢ueer = @poor(7). Take the set N\ {gpooi(7)}. This will
be the set of revealed states in the partially revealing equilibrium. All the corresponding v
parameters are by construction nonnegative. The rest of the states will be the unrevealed
states, from among which the Receiver’s pooling action will naturally be gon(i). The
v-parameter corresponding to .. (7) is also by construction nonnegative, thus we have a
partially revealing equilibrium.

The statement that such a correspondence between equilibria does not exist in public is
shown through a counterexample. Observe the five-state case in Table[I] Also assume the
following about the pooling actions of the Receivers: mx; > moxs > m3x3 > muxy > T5T5
and msys > muys > M3Ys > Wolys > miy;. Notice that the order of the Receivers’ preferences
over actions according to their prior beliefs are exactly reversed: Receiver Q prefers ¢; to
g2 t0 q3 to g4 to g5 according to her ex ante beliefs, while Receiver R prefers r5 to r4 to
T3 to T2 to 1.

Table 1: Partition Equilibrium in Public
Q R Public
v >0 wi <0 vi+w <0
Ve <0 we >0 v34+wy <0
v3 >0 w3 <0 v3+ws <0
v <0 wy <0 vp4+ws<0
v5 <0 ws >0 vg4+ws<0

It is trivial from Table [T that there is no partially revealing equilibrium in public,
since all the v; +w; are negative. However, there does exist a partition equilibrium, which
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partitions the type-space into 2 parts, one containing state one and two, the other, states
three, four and five. The pooling actions of the Receivers in the first, smaller partition is
(¢1,72), which correspond to v- and w-parameters v; and ws, both of which are positive,
ensuring that the Sender does not wish to deviate from the partition strategy is he is
in states one or two. In the second, larger partition the Receivers’ pooling actions are
(g3, 75), which correspond to parameters v and ws, both of which are positive, ensuring
that the Sender does not wish to deviate from the partition strategy if he is in states
three, four or five, either. This concludes the counterexample and thus the proof of the
proposition. |

Proof of Proposition

Proof The proof follows that of Proposition First, notice that any differentiated
strategy fully reveals the state of the world to all Receivers, that is, it implies separation
at the forum choice stage. This means that they both lead to payoffs of (u; + vy +wy, ug +
Vg + w2).

Second, notice that if grand public separation exists in the second, cheap talk phase
of the game—that is, in cases 1, 3 and 5 in Table under Full Communication, Non-
Mutual Discipline and Mutual Discipline, then the payoffs of (u1 4+ v + w1, ug + vo + wo)
can be achieved by the undifferentiated choice of grand public communication. This
means that in these cases the Sender cannot gain by using a differentiated strategy which
becomes available to him when the choice of forum is made ez post.

Third, in the cases where public separation in the second stage if not possible—cases
2 and 4 in Table [4.44 No Communication and Subversion, neither differentiated strategy
is an equilibrium strategy. To see this, recall that since there is no public separation,
the Sender receives negative payoffs in at least one of the states (either u; + vy + wy or
ug+v9+wy is negative). However, by deviating in this state by announcing the forum that
the other type of Sender is supposed to choose according to the differentiated strategy
used, the Sender can achieve a superior payoff of zero. Thus, if the Receivers believe that
the Sender is using the given differentiated strategy, the Sender will have incentives to
deviate in (at least) one of the states. This concludes the proof. |}

A.2 Appendix 2: Forum Choice in the Two-State Model

As conjectured in Farrell and Gibbons (1989)), separating equilibria in the forum choice
stage do exist (though not in all scenarios), but so do several other equilibria. Following
Farrell and Gibbons, I here consider only pure strategy equilibria, partly for the sake of
tractability, partly because taking the mixed startegy equilibria into account did not pro-
vide any new insights. To demonstrate, I will later describe the mixed strategy equilibria
in one of the possible scenarios, One-Sided Discipline. The five scenarios that may occur
in the two-state, two-audience model can be seen in Table 2] Recall that in the two-state
model there is no partially revealing equilibrium, each Receiver has two possible actions
and the Sender has two types. Furthermore, “p” signifies that only a pooling equilibrium
exists and “s” that a separating equilibrium exists as well as a pooling equilibrium.

The beliefs of the Receivers may change following the Sender’s choice of forum, and
the updated beliefs can be calculated. In the general case, assume that if the state of the
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Table 2: Scenarios

No. | Name Q R Public
1 | Full Communication | s s S
2 | No Communication P P p
3 | One-Sided Discipline | p s s
4 | Subversion p s p
5 | Mutual Discipline P P S

The roles of Q and R can be reversed.

world is s, the Sender says “private” with probability p (and thus “public” with probability
(1 —p)), and if the state of the world if s, the Sender requests “private” communication
with probability ¢ (and consequently “public” talk with probability (1 — ¢)). Let p. be
the probability that the state of the world is s; if the Sender says “private” and p. the
same probability if the Sender announces “public”. Using Bayesian updating, these two
probabilities can be expressed using p, ¢ and the prior belief that the state of the world
is s1: .

. P

. = Pr(s = s;|[*private’) = ———— A1.37

2 ( 1‘pV ) p7T+Q(1_7T) ( )
1—

pe = Pr(s = s;|“public”) = (1= p) (A1.38)

I-pr+1—-q(1—7)

The insight that forum choice has no important consequences in the two-state, two-
audience model is summarised in the following statement:

Proposition A.2.1 In the two-state, two-audience model the Sender cannot increase his
payoffs by making his choice of forum ex post, rather than ex ante, that is, he cannot
gain from using a differentiated strategy.

Proof First, notice that there are two pure strategies available to the Sender in the forum
choice stage that are unavailable if the decision cannot be contingent on the state of the
world. These are to request public communication if the Sender’s type is s;, and private
communication if it is sy (a strategy which I shall denote by (public, private)), and the
converse: (private, public). Both of these differentiated strategies fully reveal the state
of the world to both Receivers, that is, they imply separation at the forum choice stage.
This means that they both lead to payoffs of (vq + wq, vy + ws).

Second, notice that if public separation exists in the second, cheap talk phase of the
game—that is, in cases 1, 3 and 5 in Table 2} under Full Communication, One-Sided
Discipline and Mutual Discipline, then the payoffs of (v; + wy,ve + ws) can be achieved
by the undifferentiated choice of public communication. This means that in these cases
the Sender cannot gain by using a differentiated strategy which becomes available to him
when the choice of forum is made ez post.!

!The fact that the payoffs (v; + w1, ve + wa) can be achieved using the strategy (public, public) does
not mean that they will be achieved or even that this strategy would in fact be chosen by the Sender ex
ante: there may be better possibilities. Consider, for example, the following case of Mutual Discipline:
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Third, in the cases where public separation in the second stage if not possible—cases
2 and 4 in Table : No Communication and Subversion, neither (public, private) nor
(private, public) is an equilibrium strategy. To see this, recall that since there is no public
separation, the Sender receives negative payoffs in at least one of the states (either vy +w;
or vy+ws is negative). However, by deviating in this state by announcing “private” instead
of “public”, the Sender can achieve a superior payoff of zero. Thus, if the Receivers believe
that the Sender is using the (public, private) (or the (private, public)) strategy, the Sender
will have incentives to deviate in (at least) one of the states. This concludes the proof.

The intuition behind the fact that the existence of public separation is crucial for the
(private, public) or (public, private) strategies to be equilibrium strategies is the following:
the forum choice announcement itself takes place in public. Thus, if there is no public
separating equilibrium in the second stage, then there can be no credible public separating
equilibrium in the first, forum choice stage either.

I will now make a brief detour and investigate the possibility of using mixed strategies
in the forum choice stage. Take, for example, a case of One-Sided Discipline, with the
parameters of the model described in Table There is a separating equilibrium with
Receiver Q and in public, and none with Receiver R.

Table 3: One-Sided Discipline
Q R Public
S p S
v >0 w <0 vi4+w >0
v >0 wy>0 wvy4wy >0

Recall that, just as in the three-state model, in the case of One-Sided Discipline
separation is always preferred by the Sender to pooling ez post. Thus the preferences of
the Sender and the Receivers are aligned, and the separating can be assumed to be played
if it is available. Assuming as previously that the Sender requests private communication
with probability p in state one and probability ¢ in state two, his payoffs in state one and
state two respectively are:

wy 1 peyr > (1 — e

p(v1+{ 0 Oﬂ’;‘efvlvise< ¥ (1 Z p) (s + wn) (A1.39)
we 1 peyy > (1 — L,

q(v2+{ 0 Oﬂ’;‘efvlvise< Hel¥2 L (1 Z g)(w + w2). (A1.40)

vy >0, w1 <0, v1 +wy >0,
vy < 0, wg >0, vy +wy > 0.

Here the strategy (public, public) in the first stage and separation in the second leads to payoffs of
(v14+w1, va+ws), but in fact, the Sender prefers to play the pooling equilibrium rather than the separating
equilibrium in public, resulting in the superior payoffs of (vi,ws). Alternatively, the Sender could choose
the strategy (private, private), which also leads to the superior payoffs of (v, ws).
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This means that if p, > ylsz, p is payoff-irrelevant and ¢ = 0 (which in turn means

that u. = 1, satisfying the initial condition on the size of p.). That is, there is no mixed
strategy that results in payoffs differing from the payoffs generated by the pure strategies.
Also, if p, < y17fy2, q is payoff-irrelevant and p = 1, and consequently p. € [m, 1], and
taking into account the initial condition, u. € [, —2—]. Thus, again, there is no important

. > y1ty2
mixed strategy.

The situation is similar in the cases of Subversion and Mutual Discipline. Under Full
Communication and No Communication, payoffs are the same for all players regardless of
the forum chosen, and thus the forum choice issue is uninteresting. The announcement
made by the Sender leaves the Receivers’ beliefs unchanged, and the game does not differ
from the original game in any important way.

It is now clear that giving the Sender the possibility to choose the forum of commu-
nication after his type becomes known to him affords him no advantage: to differentiate
his forum choice according to the state of the world is either not an equilibrium strategy,
or can be replicated by a choice of (public, public), which was available already ex ante.
Thus no new payoffs arise, neither for the Sender, nor for the Receivers. A more com-
plex model is needed to analyse the effects a forum choice stage has on communication
between a Sender and multiple Receivers. The three-state, two-audience model presented
in Chapter 2] and extended in Chapter [3]is just such a model.

A.3 Appendix 3: Further Examples

In the three-state, two-audience model with ex post forum choice, three more examples
are provided of cases when adding the forum choice stage enables the Sender to achieve
superior payoffs to that of the model without such forum choice. The first and third
examples concern cases of One-Sided Discipline (cases 3 (a) and 7 in Table and the
second, Mutual Discipline (case 5 (b)).

Example The signs of the parameters of the model are shown in Table There is
a separating equilibrium in public and with Receiver R in private, but only a pooling
equilibrium exists with Receiver Q in private. Assume that Receiver Q’s pooling action
is qs.

Table 4: One-Sided Discipline
Q R Public
p s S
v >0 w >0 vi4+w >0
Ve <0 wy >0 vy34+wy >0
v3 <0 w3>0 wv3+ws>0

The Sender’s payoffs under private communication are:

U(s = s1, private) = w, (A2.1)
U(s = sq, private) = vy + wy (A2.2)
U(s = s3, private) = ws, (A2.3)
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while under public communication they are:

U(s = s1, public) = v, +wy (A2.4)
U(s = sy, public) = vy + wy (A2.5)
U(s = s3, public) = v3 + ws. (A2.6)

Thus, the Sender prefers public communication in state one, private communication
in state three, and is indifferent in state two. Using these facts as a point of departure,
assume the Sender plays the differentiated strategy of (public, private, private). In this
case, the best responses of the Receivers are the following: if they hear a request for public
speech, they infer that the state of the world is state one, and accordingly both choose
their first action, regardless of any communication in the second stage. In they hear a
request for private speech, they infer that the state of the world is not state one, and
update their beliefs accordingly. Their beliefs will become:

el = 0 (A27)
T2
2 = A2.8
He2 Ty + 73 ( )
3
= . A2,
He3 T + . ( 9)

The Sender will separate in the second stage with Receiver R who will thus choose
action ¢ is the state of the world is s;. The Sender will pool in the second stage with
Receiver Q who will thus choose her pooling action according to her updated beliefs. As
can be seen from these beliefs, this action is ¢. Consequently, the Sender’s payoffs will
be:

U(s = sy, public) = vy + wy (A2.10)
U(s = sy, private) = vy + ws (A2.11)
U(s = s3, private) = ws. (A2.12)

Here again, the Sender has the best of both worlds: in each state, he receives the
payoff he prefers from among the payoffs in private and public communication. If the
Receivers react in this way, the Sender has no incentive to deviate: In states one and
three, he is receiving the best achievable payoff. In state two, announcing “public” would
result in both Receivers choosing their first action (second period communication in state
two in public requires the Sender to give no information), giving the Sender an inferior
payoff of zero.

The facts that firstly, Receiver Q’s pooling action is connected to a state where v; is
negative and secondly, that one of the v; is positive, is key. This is the fact that results
in the Sender preferring public communication in one state and private communication
in another. |
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Now, I shall describe a second additional example for the case of Mutual Discipline
(case 5 (b)).

Example The signs of the parameters of the model are shown in Table There is a
separating equilibrium in public, a partially revealing equilibrium with Receiver R in
private, but only a pooling exists with Receiver Q in private. Assume that Receiver Q’s
pooling action is q; and Receiver R’s partially revealing action is ry, the revealed state
being state one.

Table 5: Mutual Discipline

Q R Public

p pr s
<0 w >0 vi4+w >0
Ve <0 wy >0 vy34+wy >0
v3 >0 wy3<0 wvg4+ws3>0

The Sender’s payoffs under private communication are:

U(s = sy, private) = v + w; (A2.13)
U(s = s9, private) = wy (A2.14)
U(s = s3, private) =0, (A2.15)

while under public communication they are:

U(s = s1, public) = v +wy (A2.16)
U(s = sy, public) = vy + wy (A2.17)
U(s = s3, public) = v3 + ws. (A2.18)

Thus, the Sender is indifferent about the forum of communication in state one, prefers
private communication in state two, and public communication in state three. Assume
the Sender plays the differentiated strategy of (private, private, public). In this case, the
best responses of the Receivers are the following: if they hear a request for public speech,
they infer that the state of the world is state three, and accordingly both choose their
third action, regardless of any communication in the second stage. In they hear a request
for private speech, they infer that the state of the world is not state three, and update
their beliefs accordingly. Their beliefs will become:

T

ol = A2.19

Hel T+ 7 ( )
2

2 = A2.20

He2 T+ 7o ( )

fies = 0. (A2.21)
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The Sender will separate in the second stage with Receiver R who will thus choose
action ¢ is the state of the world is s;. The Sender will pool in the second stage with
Receiver Q who will thus choose her pooling action according to her updated beliefs. As
can be seen from these beliefs, this action is ¢;. Consequently, the Sender’s payoffs will
be:

U(s = s1, public) = vy + wy (A2.22)
U(s = sq, private) = wy (A2.23)
U(s = s3, private) = vs + ws. (A2.24)

And so again, the Sender has the best of both worlds: in each state, he receives the
payoff he prefers from among the payoffs in private and public communication. If the
Receivers react in this way, the Sender has no incentive to deviate, since his payoff is
positive in every state, and any deviation would result in a payoff of zero.

Again, the facts that firstly, Receiver Q’s pooling action is connected to a state where
v; is negative and secondly, that one of the v; is positive, is crucial. This is the fact that
results in the Sender preferring public communication in one state and private communi-
cation in another. |

And finally, a case of PR—One-Sided Discipline.

Example The signs of the parameters of the model are shown in Table 6l There is
a partially revealing equilibrium in public and with Receiver R in private, but only a
pooling equilibrium exists with Receiver Q in private. Assume that Receiver Q’s pooling
action is ¢; and Receiver R’s pooling action is ;. The revealed state with Receiver R will
be state one and her partially revealing action therefore ro. The revealed state in public
will be state three, the corresponding partially revealing actions thus (qi,71).

Table 6: PR—One-Sided Discipline
Q R Public
p pr pr
1 <0 w >0 vi+w; >0
Ve <0 we>0 vy34+wy <0
v3 >0 w3 <0 v34+ws3>0

The Sender’s payoffs under private communication are:

U(s = s1, private) = vy + w; (A2.25)
U(s = sq, private) = wo (A2.26)
U(s = s3, private) =0, (A2.27)

while under public communication they are:
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U(s = s1, public) = v; +wy (A2.28)
U(s = sy, public) =0 (A2.29)
U(s = s3, public) = v3 + ws. (A2.30)

Thus, the Sender is indifferent about the forum of communication in state one, prefers
private communication in state two, and public communication in state three. Assume
the Sender plays the differentiated strategy of (private, private, public). In this case, the
best responses of the Receivers are the following: if they hear a request for public speech,
they infer that the state of the world is state three, and accordingly both choose their
third action, regardless of any communication in the second stage. In they hear a request
for private speech, they infer that the state of the world is not state three, and update
their beliefs accordingly. Their beliefs will become:

T
el = A2.31
Hel P ( )
Uy’
2 = A2.32
He2 T+ 7 ( )
Mes = 0. (A2.33)

The Sender will separate in the second stage with Receiver R who will thus choose
action ¢ is the state of the world is s;. The Sender will pool in the second stage with
Receiver Q who will thus choose her pooling action according to her updated beliefs. As
can be seen from these beliefs, this action is ¢;. Consequently, the Sender’s payoffs will
be:

U(s = s1, public) = vy + wy (A2.34)
U(s = sy, private) = ws (A2.35)
U(s = s3, private) = vz + ws. (A2.36)

And so yet again, the Sender has the best of both worlds: in each state, he receives
the payoff he prefers from among the payoffs in private and public communication. If
the Receivers react in this way, the Sender has no incentive to deviate, since his payoff is
positive in every state, and any deviation would result in a payoff of zero. |

A.4 Appendix 4: Pooling- and Separating Equilibria in
the Further Extensions

A.4.1 The k-state, Two-Audience Model

It is obvious that for any k& number of states and any constellation of the parameters
of the model v; and w;, there always exists a pooling equilibrium in which the Sender
always sends the same message regardless of his type and is consequently ignored by the
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Receivers, whose beliefs remain unchanged and who each choose their pooling actions,
which are defined in an analogous way to those in Chapter [2}

Gpool = {4 if ;X5 > T, VZ,j = 1,2, ce 7]{], 1 7&] (A237)

and similarly,

Tpool = T if Ty > miy;, Vi,j=1,2,...k; i # j. (A2.38)

There also may exist a separating equilibrium. If all the v; are nonnegative, then
there exists a separating equilibrium with Receiver Q in private, and if all the w; are
nonnegative, then with Receiver R in private. If all the v; + w; are nonnegative, then
there exists a separating equilibrium in public, too.

A.4.2 The Two-State, Three-Audience Model

Equilibria

The following pure strategy perfect Bayesian equilibria are possible in the two-state,
three-audience model:

The Pooling Equilibrium

Similarly to the two-audience models, there always exists a pooling equilibrium, in which
the Sender sends the same message (which thus has the meaning “no information”) in each
of the possible states. The Receivers’ beliefs remain unchanged following the cheap talk
phase, and this their pooling actions are, similarly to the two-state, two-audience case,
the following:

o s> (-2
Ppool = { pe  otherwise, (42.39)

and similarly,

g ifrxr > (1 -7z,

Gpool = { ¢ otherwise, (A2.40)
o itmy > (1 -7y

"pool = { ro otherwise. (A2.41)

The Separating Equilibrium

While in the pooling equilibrium, the Sender’s cheap talk message is effectively ignored by
the Receivers, there may also exist an equilibrium when it is not. Specifically, there may
exist an equilibrium in which the Sender truthfully reveals the state of the world to the
Receivers, who believe him and take action accordingly. This is the separating equilibrium.
The conditions for a separating equilibrium to exist are essentially unchanged relative to
the two-audience model:
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U(si,“s =57) > U(s;,“s =s;");4,j =1,2,i # . (A2.42)

The Sender must have no incentive to lie, which is guaranteed by Equations [A2.42]
Since the Sender’s statements are credible, the Receivers believe them and their posterior
beliefs become m; = 1 is the meaning of message received is s = s;, and m_; = 0. The
Receivers, now in possession of the information they are interested in, take action ¢ if the
meaning of the message heard is s = s;, 1 = 1,2, 3.

Using the parameters of the model, a separating equilibrium exists in private with
Receiver P if the Sender has no incentive to lie in any of the states, which requires
that w; > 0V € {1,2,3}. Similarly, in the case of private talk with Receivers Q and
R, the conditions for a separating equilibrium to exist are v; > 0Vi € {1,2,3} and
w; > 0 Vi € {1,2,3} respectively. In the game where the Sender talks to two Receivers
at once (in public), a separating equilibrium exists if the Sender has no incentive to lie
in any state. For example if talk takes place to two Receivers, Receivers P and Q, then
for this to be the case, u; + v; > 0 is needed Vi € {1,2,3}. A similar condition applies
to other forms of public speech, including communication with the grand public, which
requires u; + v; + w; > 0Vi € {1,2,3}. The above show that a version of Proposition
holds in this extended model as well:

Proposition A.4.1 Incentives for complete honesty in two relationships in private imply
wncentives for complete honesty in public with those two Receivers; incentives for com-
plete honesty in all three relationships in private imply incentives for complete honesty in
communication with the grand public (all three Receivers), and in public with either two
Receivers. In each case, the converse is not true: no form of public honesty necessarily
implies incentives for honesty in private.



CEU eTD Collection

Bibliography

Aumann, R. J. and S. Hart (2003, November). Long Cheap Talk. Econometrica 71(6),
1619-1660.

Austen-Smith, D. (1993, January). Interested Experts and Policy Advice: Multiple
Referrals under Open Rule. Games and Economic Behavior 5(1), 3-43.

Banks, J. S. and J. Sobel (1987, May). Equilibrium Selection in Signaling Games.
Econometrica 55(3), 647-61.

Battaglini, M. (2002, July). Multiple Referrals and Multidimensional Cheap Talk.
Econometrica 70(4), 1379-1401.

Bergstrom, C. T. and M. Lachmann (1998). Signalling Among Relatives III: Talk is
Cheap. Proceedings of the National Academy of Sciences, USA 95, 5100-5015.

Bhattacharya, S. and J. R. Ritter (1983, April). Innovation and Communication: Sig-
nalling with Partial Disclosure. Review of Economic Studies 50(2), 331-46.

Chakraborty, A. and R. Harbaugh (2007, January). Comparative Cheap Talk. Journal
of Economic Theory 127(1), 70-94.

Cho, I.-K. and D. M. Kreps (1987, May). Signaling Games and Stable Equilibria. The
Quarterly Journal of Economics 102(2), 179-221.

Crawford, V. P. and J. Sobel (1982, November). Strategic Information Transmission.
FEconometrica 50(6), 1431-51.

Enquist, M., S. Ghirlanda, and P. L. Hurd (1998, September). Discrete Conventional
Signalling of a Continuous Variable. Animal Behaviour 56(6), 749-754.

Farrell, J. (1993). Meaning and Credibility in Cheap-Talk Games. Games and Economic
Behavior 5, 514-531.

Farrell, J. (1995, May). Talk is Cheap. American Economic Review 85(2), 186-90.

Farrell, J. and R. Gibbons (1989). Cheap Talk with Two Audiences. American Eco-
nomic Review 79, 1214-1223.

Farrell, J. and M. Rabin (1996, Summer). Cheap Talk. Journal of Economic Perspec-
tives 10(3), 103-18.

Fischer, P. E. and P. C. Stocken (2001, June). Imperfect Information and Credible
Communication. Journal of Accounting Research 39(1), 119-134.

Forges, F. (1990, May). Equilibria with Communication in a Job Market Example. The
Quarterly Journal of Economics 105(2), 375-98.

Harsanyi, J. C. (1967). Games with Incomplete Information Played by “Bayesian” Play-
ers, I-1II. Management Science 14 (3-5-7), 159-182; 320-324; 486-502.

87



CEU eTD Collection

BIBLIOGRAPHY 38

Hurwicz, L. (1973, May). The Design of Mechanisms for Resource Allocation. American
FEconomic Review 63(2), 1-30.

Krishna, V. and J. Morgan (2001, May). A Model of Expertise. The Quarterly Journal
of Economics 116(2), TAT-T75.

Matthews, S. A. (1989, May). Veto Threats: Rhetoric in a Bargaining Game. The
Quarterly Journal of Economics 104(2), 347-69.

Matthews, S. A., M. Okuno-Fujiwara, and A. Postlewaite (1991, December). Refining
Cheap-Talk Equilibria. Journal of Economic Theory 55(2), 247-273.

Myerson, R. B. (1983, November). Mechanism Design by an Informed Principal. Econo-
metrica 51(6), 1767-97.

Myerson, R. B. (1986, August). Credible Negotiation Statements and Coherent Plans.
Discussion Papers 691, Northwestern University, Center for Mathematical Studies
in Economics and Management Science.

Park, 1.-U. (2005, Summer). Cheap-Talk Referrals of Differentiated Experts in Re-
peated Relationships. RAND Journal of FEconomics 56(2), 391-411.

Rabin, M. (1990, June). Communication between Rational Agents. Journal of Economic
Theory 51 (1), 144-170.

Schwartzenberger, 1. (2007, December 14). Rendelet Tiltja a Zaklato Jellegt Koldulést
a Belvarosban. Accessed: 29th May, 2008. <http://www.nol.hu/cikk/474838/>;
English title: Local government passes decree prohibiting harassment through beg-
ging in Fifth District.

Sobel, J. (2007, May). Signaling Games. Accessed: 22nd May, 2008.
<http://www.econ.ucsd.edu/" jsobel/Paris_Lectures/20070527_Signal_
encyc_Sobel.pdf>.

Spence, A. M. (1974). Market Signaling. Cambridge, MA.: Harvard University Press.

Stein, J. C. (1989, March). Cheap Talk and the Fed: A Theory of Imprecise Policy
Announcements. American Economic Review 79(1), 32-42.

Valley, K., L. Thompson, R. Gibbons, and M. Bazerman (1995, September). Is Talk
Really Cheap? Outperforming Equilibrium Models of Communication in Bargaining
Games. under revision for American Economic Review.


http://www.nol.hu/cikk/474838/
http://www.econ.ucsd.edu/~jsobel/Paris_Lectures/20070527_Signal_encyc_Sobel.pdf
http://www.econ.ucsd.edu/~jsobel/Paris_Lectures/20070527_Signal_encyc_Sobel.pdf

	Introduction
	Related Literature

	A Cheap Talk Game with Two Audiences
	The Three-State Model
	The Model
	Equilibria
	Welfare
	Equilibrium Selection


	Forum Choice
	Forum Choice in the Three-State Model
	Equilibrium Selection


	Further Extensions
	The k-state, Two-Audience Model
	The Two-State, Three-Audience Model
	Scenarios
	Forum Choice


	Conclusions
	Appendix
	Appendix 1: Proofs
	Appendix 2: Forum Choice in the Two-State Model
	Appendix 3: Further Examples
	Appendix 4: Pooling- and Separating Equilibria in the Further Extensions
	The k-state, Two-Audience Model
	The Two-State, Three-Audience Model



