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a b s t r a c t

We model strategic mediation of the communication between an informed expert with a discrete type
space and an uninformed decision maker. A strategic mediator can improve communication even when
he is biased into the same direction as the expert.

© 2012 Elsevier B.V. All rights reserved.
1. Introduction

Recent research has shown that a strategic mediator can
improve upon communication in a Crawford and Sobel (1982)
setting, if his and the expert’s bias point in opposite directions.
Ivanov (2010) demonstrates that communication between a
positively biased expert and the decision maker can be improved
by a strategic mediator with a negative bias. In fact, a strategic
mediator with a specific negative bias can achieve as much
information transmission in equilibrium as the optimal non-
strategic mediator characterized by Goltsman et al. (2009). Ivanov
(2010) also shows that, when the mediator is either unbiased or
biased in the samedirection as the expert, but to a lesser degree, the
mediator cannot improve upon direct communication.2 This leaves
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open the question, however, of whether a more biased mediator
may improve communication. In a simple setting with a finite
number of types, we show that indeed he may.

2. The argument

Consider the following model: Nature chooses the state of the
world θ from the uniform distribution over the set {0, 1, 2, 3}.
The expert learns θ and sends a message s ∈ {0, 1, 2, 3} either
directly to the decisionmaker (in the direct-communication game)
or to the mediator (in the mediated-communication game). In the
latter case, the mediator learns s (but not θ ) and sends a message
m ∈ {0, 1, 2, 3} to the decisionmaker.With direct communication,
the decision maker observes s (but not θ ). With mediation, she
observes m (but neither s nor θ ). Finally, the decision maker
chooses an action a ∈ R. The payoffs of the expert, mediator, and
decision maker are, respectively,

uE = − (a − (θ + b))2 ,

uM = − (a − (θ + bM))2 ,

uD = − (a − θ)2 .

The bias of the expert, b, is strictly positive and commonly known.
The bias of the mediator, bM , is his private information and takes
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value bM = 0 with probability p ∈ (0, 1) and bM = β > 0
with probability 1 − p. Note that the biases of the expert and
the mediator point in the same direction. The solution concept
is Perfect Bayesian Equilibrium. For simplicity, we focus on pure
strategy equilibria.3

We say that mediated communication is more informative than
direct communication if and only if the expected payoff of the
decision maker is strictly higher in at least one equilibrium of
themediated-communication game than in any equilibrium of the
direct-communication game.

Proposition 1. There exists a positivemeasure set of parameterswith
β > b such that mediated communication is more informative than
direct communication.

We prove Proposition 1 constructively by explicitly character-
izing a set of parameters (b, β, p) such that mediation improves
communication. Intuitively, if b is small, mediation is unnecessary,
whereas if b is too big, mediation doesn’t help. Similarly, β must be
neither too low nor too high so that mediation can improve com-
munication. (1) and (2) below provide sufficient conditions. Let

1
2

< b < min {b0 (p) , b1 (p)} , (1)

where b0 (p) is the unique solution of

−pb2 − (1 − p) (p − b)2

= −p (p − b)2 − (1 − p)

6 − p
3 − p

− b
2

,

and

b1 (p) =
1
2


p +

6 − p
3 − p


− 1.

Fig. 1 plots b0 (p) and b1 (p) . Inequality (1) is satisfied in the shaded
area.

Let

b1 (p) ≤ β ≤ b1 (p) + 1. (2)

Note that (1) and (2) describe a positive measure set of parameters
with β > b. Furthermore, (1) implies 1/2 < b < 1. We proceed
to show that, with direct communication, in the equilibrium that
is best from the decision maker’s point of view only two different
actions are taken with positive probability (Lemma 1), whereas
with mediation, a three-action equilibrium exists such that the
decision maker has a higher expected payoff (Lemma 2).

Lemma 1. Consider direct communication and suppose that 1/2 <
b ≤ 1. (a) There exists an equilibrium where type θ = 0 separates
himself, types θ = 1, 2, 3 pool on some other message, and the
decision maker’s expected payoff is −1/2. (b) There is no equilibrium
where the decision maker has a higher expected payoff.4

Proof. See the Appendix. �

3 It can be shown that our result holds also when allowing for mixed-strategy
equilibria. See footnote 4 below.
4 Lemma 1(b) holds for mixed-strategy equilibria as well. It can be shown that,

in any mixed-strategy equilibrium, types θ = 1, 2, and 3 pool, i.e., they induce
the decision maker to take the same action. When 3/4 < b < 1, in addition to
the equilibrium mentioned in Part (a) and the babbling equilibrium where no
information is transmitted, there is a semi-pooling equilibrium where types 1, 2,
and 3 send a message s123 while type 0 randomizes between s123 and another
message s0 . The expected payoff of the decision maker, however, is lower than in
the equilibrium described in Part (a). Details are available from the authors upon
request.
Fig. 1. b0(p) (thin line), b1(p) (thick line), and b = 1/2.

Lemma 2. Given (1) and (2), with mediated communication, there is
an equilibrium where the decision maker takes three different actions
with positive probability and receives the expected payoff

−
1
4


p (1 − p) + (1 − p)


6 − p
3 − p

− 1
2

+


θ=2,3


6 − p
3 − p

− θ

2


> −
1
2
. (3)

Proof. See the Appendix. �

Proposition 1 is a direct implication of Lemmas 1 and 2. When-
ever b satisfies (1), some information can be transmitted with di-
rect communication. However, if b > 1, the direct-communication
game only has babbling equilibria. In this case, it is easy to show
that themediator does not improve communication in our setting.5
We conclude that a strategic mediator with a bias pointing in the
same direction as the expert’s can improve information transmis-
sion, but only if at least some information can already be transmit-
ted via direct communication.

To gain some intuition for Proposition 1, note that without
mediation there is no equilibrium where types 0 and 1 fully
reveal themselves: since b > 1/2, type 0 would have an incentive
to mimic type 1. With mediation, however, there is an equilibrium
where types 0 and 1 fully reveal themselves to themediator, while
types 2 and 3pool. Type 0 has no incentive tomimic type 1, since by
doing so, he risks that the mediator distorts his message upwards
to the message sent by types 2 and 3, leading to an action that is
too high from type 0’s point of view. Themediator introduces noise
into the communication, but the more informative behavior of the
expert dominates this countervailing effect and leads to a higher
payoff of the decision maker.

Our construction presupposes that the equilibrium with
mediation is a three-action equilibrium. This also explains why we
need at least a four-state distribution to make our point. A three-
action equilibrium is impossible with a two-state distribution.
With a three-state distribution, a three-action equilibrium requires
that each type of the expert separates himself (at least partially),
but then the second highest type would prefer to mimic
the highest whenever b > 1/2. In this sense, our example is the
simplest possible example where a mediator who is more biased
than the expert improves communication.

5 The proof is available from the authors upon request.
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Appendix. Proofs

Proof of Lemma 1. Part (a). Suppose that type 0 of the expert
separates himself with a message s0, and the remaining types pool
on another message s123. In this case, the decision maker chooses
action 0 after s0, and 2 after s123, and receives an expected payoff
of −1/2. Note that the most preferred action of type 0 of the
expert is b ≤ (0 + 2) /2, which is closer to 0 than to 2. Since
the payoff function is single-peaked and symmetric around the
most preferred action, this implies that type 0 prefers action 0 over
action 2. The remaining types all prefer action 2 over action 0.

Part (b) will be established in five steps.
(i) Suppose that types θ and θ ′ > θ send the same message

s. Then any θ ′′ with θ < θ ′′ < θ ′ either also sends s, or sends a
message that induces the decisionmaker to take the same action as
after observing s. To see this, suppose that θ ′′ sends amessage s′′ ≠

s. Denote the action taken by the decision maker after observing s
by a, and the action taken after observing s′′ by a′′. Suppose that
a′′ < a. In order for type θ ′′ to prefer sending s′′ over sending s, we
must have θ ′′

+ b ≤

a′′

+ a

/2. But then θ + b <


a′′

+ a

/2,

i.e., type θ strictly prefers sending s′′ over s, contradicting
equilibrium. A similar argument rules out that a′′ > a.

Therefore we canwithout loss of generality restrict attention to
equilibria where the expert’s types are partitioned into cells, any
two types in the same cell send the same message, any two types
belonging to different cells send different messages, and different
messages that are used in equilibrium induce the decision maker
to take different actions.

(ii) There is no equilibriumwhere two adjacent types θ and θ+1
fully reveal their types by sending different messages sθ and sθ+1.
To see this, note that in any such equilibrium the decision maker
would choose action θ after observing sθ , and θ +1 after observing
sθ+1. Since b > 1/2, however, type θ of the expert prefers θ + 1
over θ , contradicting equilibrium. In particular, no fully revealing
equilibrium exists.

(iii) There is no equilibrium where two types pool and the re-
maining types separate themselves. By (i) and (ii), the onlyway this
could occur is that types 1 and 2 pool on a message s12, whereas
types 0 and 3 send different messages s0 and s3. Then the decision
maker chooses 3/2 after observing s12, and 3 after s3. But type 2
prefers 3 over 3/2, contradicting equilibrium.

(iv) There is no equilibriumwhere types 0 and 1 pool on a mes-
sage s01, and types 2 and 3 on another message s23. In this case the
decision maker would choose 1/2 after s01 and 5/2 after s23, but
type 1 prefers 5/2 over 1/2, contradicting equilibrium.

(v) There is no equilibrium where types 0, 1, and 2 pool while
type 3 separates himself—type 2 would prefer to mimic type
3. There are, of course, babbling equilibria where no informa-
tion is transmitted, the decision maker always takes the action3

θ=0 θ/4 = 3/2, and has an expected payoff of −5/4. It follows
that there is no equilibrium which is better for the decision maker
than the equilibrium described in Part (a). �

Proof of Lemma 2. Consider the following strategies of expert
and mediator. Type θ = 0 of the expert sends a message s0,
θ = 1 sends a different message s1, and 2 and 3 pool on a third
message s23. The unbiased type of the mediator truthfully reports
what he has received. The biasedmediator distorts communication
upwards: after seeing s0, he reports s1, and after seeing s1 or s23, he
reports s23.

Given these strategies, the decision maker infers from s0 that
θ = 0 and thus chooses action 0. After receiving s1, the decision
maker believes that θ = 0 with probability 1 − p and θ = 1
with probability p, so he optimally chooses p. After observing s23,
the decision maker believes that θ = 1 with probability (1 − p) /
(3 − p), and that θ = 2 and θ = 3 with probability 1/ (3 − p)
each. His optimal choice of action in this case is (6 − p) / (3 − p).
In expectation, the decisionmaker’s payoff is equal to the left-hand
side of (3).

Consider the biasedmediator. Suppose he receives themessage
s0. Then he knows the state is θ = 0 and his most preferred action
is β. By (2), β ≥ b1 (p) > p/2, therefore his most preferred action
is closer to p than to 0, which implies he prefers sending s1 over
sending s0. Similarly, β ≤ b1 (p) + 1 implies he prefers sending
s1 over sending s23. If the biased mediator receives s1, his most
preferred action is 1 + β . Since β ≥ b1 (p), he prefers sending s23
over sending s1 or s0. If the biased mediator receives s23, his most
preferred action is 5/2 + β > 3; therefore he prefers sending s23
over sending s1 and s0.

Consider the unbiased mediator. If he receives s0, he gets his
most preferred action 0 by sending s0. If he receives s1, his ideal
action is 1. He prefers sending s1 over sending s0 or s23 since, for all
p ∈ (0, 1),

p
2

< 1 <
1
2


p +

6 − p
3 − p


.

A similar argument shows that he has no incentive to deviate
whenever he receives s23.

Finally, consider the expert. Type θ = 0 is indifferent between
sending s0 and sending s1 if b = b0 (p). He strictly prefers send-
ing s0 for smaller b. Deviating to s23 is even less attractive. There-
fore, b ≤ b0 (p) ensures he has no incentive to deviate. The ideal
point of type θ = 1 is 1 + b. Since b ≤ b1 (p), he prefers action p
over action (6 − p) / (3 − p). This implies that he prefers send-
ing s1 over sending s23. To see this, note that if he sends s1, the
decision maker chooses action p if the mediator is unbiased, and
action (6 − p) / (3 − p) otherwise; in contrast, if he sends s23,
the decision maker is sure to choose (6 − p) / (3 − p). Moreover,
he prefers both action p and action (6 − p) / (3 − p) over ac-
tion 0 since 1 + b > ((6 − p) / (3 − p)) /2 > p/2, implying
that he prefers sending s1 over sending s0. Finally, it is straight-
forward to show that types θ = 2 and θ = 3 have no incentive to
deviate.

It remains to prove inequality (3). Let f (p) denote the expres-
sion on the left-hand side, considered as a function of p. Note that
f (0) = −1/2 and

f ′ (p) =
1
4
p

2p2 − 13p + 24


(3 − p)2

> 0.

Hence f (p) > −1/2 for all p > 0. �
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