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Abstract

Infinitely repeated interaction between a defendant and a plaintiff can enhance

the credibility of cheap talk and improve efficiency in outcome that would be

infeasible without cheap talk. The basic driving force is reputation effect. If

the players are concerned about their reputation, cheap talk cannot be taken

as meaningless even in a game where the interests of the players are sufficiently

conflicting, because possible current gains from opportunistic behavior can be

wiped out by future losses in payoff from damaged reputation.

1 Introduction

“A certain shepherd’s boy kept his sheep upon a common, and in sport and

wantonness would often cry out, the wolf, the wolf. By this means, he several

times drew the husbandmen in an adjoining field, from their work; who finding

themselves deluded, resolved for the future to take no notice of his alarm. Soon

after the wolf came indeed, the boy cried out in earnest. But no heed being given

to his cries, the sheep are devoured by the wolf.” The Shepherd’s Boy and The

Wolf, Aesop’s Fables
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Parties involved in a legal dispute often communicate with each other before or during

a settlement negotiation. Nobody would believe that such communication can have no

influence on the outcome of the negotiation at all. Nevertheless, very little has been said in

the literature about the role of communication1in pre-trial bargaining.

Since Crawford and Sobel (1982) showed that cheap talk2may not be so “cheap” if

the parties have common interest in some degree, many authors have analyzed the role

of cheap talk in a specific setting; for instance, in a double auction (Farrell and Gibbons,

1989; Matthews and Postlewaite, 1989), in the decision of entry into natural monopoly

industry (Farrell, 1987), in adopting a new technology (Farrell and Saloner, 1985), in the

budgetary process (Matthews, 1989). Recently, Kim (1993) allowed for the possibility

of pre-play communication in pre-trial negotiation, showing that if bargaining costs are

reasonably high, costless communication (cheap talk) followed by serious pre-trial negotiation

may help legal parties to avoid costly litigation by effectively signalling private information

of the informed party which it is mutually beneficial to know.

In this paper, I study the role of cheap talk in the repeated relationship between a

defendant and a plaintiff. The main result is that repeated interaction between a defendant

and a plaintiff can make cheap talk convey some useful information even if the bargaining

costs are negligible. The intuition is that if the players are concerned about their reputation,

cheap talk cannot be taken as meaningless even in a game where the interests of the players

are so conflicting that cheap talk would be meaningless if they met only once, because possible

current gains from opportunistic behavior can be wiped out by future losses in payoff from

damaged reputation.

Consider the relationship between a firm and a labor union as an example. The workers

are exposed to some risk that might be attributable to the carelessness of the firm at all

times. If an accident occurs, the labor union may sue against the firm3or on the threat

of doing it, may extract the settlement amount, and this defendant-plaintiff relationship

between the firm and the labor union will be repeated over and over again. Unlike in a

one-shot game, if the relationship is rather perpetual, the union will find it to its advantage

to maintain some level of credibility in cheap talk because of the reputation effect. That is,

the reputation can discipline the plaintiff’s cheap talk language in some degree.

This long-term relationship between a plaintiff and a defendant can also be found in

repeated business transactions, such as franchise contracts in retail businesses or contracts

between a large manufacturer and a small company that supplies the manufacturer with one

of the components. If the purchaser found a defect in the goods after a purchase, he would
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inform the supplier of his losses for a compensation on an informal basis rather than prepare

the accurate estimate for the losses with considerable costs or directly appeal to legal rights

in a court of law.

There are other examples for this relationship abundant in business or personal life, such

as movie distributor vs. censorship board, developer vs. suburban municipality, regulatory

agency vs. firms of regulated industry etc.. If the relationship is expected to endure over a

long period of time in this way, the informal understandings become more important than

formal agreements. Instead of engaging in sharp dealing, the parties are likely to rely upon

informal devices to control their relationship. Thus, if one party comes to regard the other as

taking too much advantage of this informal mechanism or even cheating in the relationship,

the deceptive party may be brought back into line by a response in-kind.

For the purpose of incorporating this idea, the model to be adapted in this paper will

be basically a repeated game with cheap talk. In this setup of the repeated game, the

communicative equilibrium that is implied by the main theorem takes the following form;

each player chooses a randomized strategy i.e., the plaintiff who will be assumed to be

the informed party exaggerates his damage amount with strictly positive probability and

the defendant who will be assumed to be the uninformed party checks up on honesty of

the plaintiff by taking the action which is not in his one-time interest with strictly positive

probability to figure out whether the opponent made an honest report or not. The outcome of

this repeated litigation game with cheap talk may seem similar to the one of the earlier model

(Kim, 1993) in the sense that cheap talk could help coordination between the plaintiff and

the defendant in both models, but the mechanisms through which cheap talk contributes to

coordination are quite different in two models. In the former, it is the defendant’s monitoring

behavior (the possibility of trial) that differentiates the signalling costs of the possible types,

whereas, in the latter, it is the significance of the negotiation cost.

The equilibrium outcome is reminiscent of the results of Green and Porter (1986). In

both of the models, there is an inherent informational problem: a moral hazard problem in

Green and Porter that players cannot observe the opponent’s action, and an adverse selection

problem in our model that one player cannot observe the other player’s actual type. But, in

Green and Porter, a commonly observable signal is available that can be used to induce a

collusive behavior. Contrary to the Green and Porter’s model, this model has no such signal

to be used for a trigger strategy. This feature does away with pure strategy equilibria in this

model. However, the two models have in common that due to imperfect information, the

fully cooperative outcome cannot be supported. It could be supported only if the players
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kept playing cooperatively even after observing an unfavorable signal. But, that would surely

yield an incentive to chisel. So, some degree of efficiency loss is indispensable to give the

right incentive to cooperate under imperfect information i.e., there is a tradeoff between

efficiency and incentive. Thus, full cooperation is inconsistent with imperfect information.

The model in this paper closely follows Kim (1993). The important structural elements

of the model are that both litigants are risk neutral, that the plaintiff has information that

is not available to the defendant, but the defendant has no information to which the plaintiff

does not have access, that the defendant makes a take-it-or-leave-it settlement offer and that

the amounts of the settlement offered are exogenous. The only crucial difference is that in

this model no legal costs are incurred if the action is filed but settled.

The organization of this paper goes as follows; Section 2 presents a simple model of

the litigation game with cheap talk and shows that if the payoffs are conflicting enough,

cheap talk will not convey any valuable information in any arbitrary finitely repeated game.

In section 3, infinitely repeated cheap talk game will be analyzed and the main theorem

will be proved that if the cheap talk game is repeated infinitely many times, more efficient

outcome where cheap talk is taken as serious is supported as an equilibrium. In section 4,

public randomization will be allowed to show that the players can approximate the most

efficient outcome of the one-period game as close as they want by taking the probability of

checking which is arbitrarily small but still positive. A brief review of some related theoretical

literature is given in section 5 and concluding remarks will follow in Section 6.

2 Basic model

There are one potential defendant (D) and one potential plaintiff (P ), both of whom are

risk-neutral. Suppose the accident happened and P filed a suit against D4. We assume that

P knows the actual damage amount w that D does not know, but only knows the probability

distribution of. Also, we assume that q, P ′s winning probability under the given liability rule,

is common knowledge. For simplicity, we assume that w is either wl or wh and that π, the

probability that w = wh, is common knowledge. We will denote the plaintiff with private

information wh (wl, resp.) by Ph (Pl, resp.). After P filed a suit, informal conversation

between P and D takes place. During conversation, various sorts of information can be

exchanged. P may inflate the level of damage inflicted or threaten to litigate immediately.

Here, we only consider the simplest possible language5. Following informal conversation,

serious settlement negotiations are conducted. The negotiation procedure is assumed to
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take the following form. First, D chooses a settlement amount and offers it to P on a

take-it-or-leave-it basis. P then decides whether to accept the offer. If P has rejected the

D′s offer, the dispute is settled by the court. The court may be subject to error but we

assume that the court has the ability to verify the exact damage amount w. We also assume

that the American rule, under which each party bears its own legal costs, is prevailing. The

litigation costs to the plaintiff and the defendant will be denoted by cp and cd, respectively.

For simplicity, we make an additional assumption that D′s possible settlement offers are

exogenously given; it can be either sl or sh satisfying,

[A] xl − cp < sl < xh − cp < sh < xh + cd
6

where xl ≡ q × wl and xh ≡ q × wh.

This assumption guarantees (i) that sl is accepted by Pl only, while sh is accepted by both

Ph and Pl and (ii) that D prefers offering sh to Ph to being litigated by him.

We will start our analysis with some notation. Let Ω be the set of the states of the

world, M be the set of P ′s possible messages and S be the set of D′s possible actions, where

Ω ≡ {wl, wh}, M ≡ {“L”, “H”}, S ≡ {sl, sh}. A strategy for P is a function defined on the

set of the states of the world:

σP : Ω → ∆(M)

where ∆(M) is the set of all probability distributions over M.

Similarly, a strategy for D, σD, is a function defined on the set of messages by P :

σD : M → ∆(S)

A strategy for P specifies the probability that P announces “H” for each possible level of

damages whereas a strategy for D specifies the probability that D makes a low offer sl for

each message. The payoff functions of P and D are denoted by uP : S × Ω → R and

uD : S × Ω → R, respectively.

The solution concept employed throughout this paper will be Kreps and Wilson’s

Sequential Equilibrium7. Usually, a cheap talk game may involve two kinds of

equilibria, one in which talk is taken to be meaningless and the other in which talk is

meaningful, so that it does alter the outcome of the game in the absence of talk. The

latter will be meant by the “communicative equilibrium8”, whereas the former is by the

“uncommunicative equilibrium”.
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Let G denote this one-shot cheap talk game. We can easily see that (G) has only one

equilibrium outcome: Each type announces anything or randomizes between “L” and “H”

and D chooses sl if π ≤ π∗, chooses sh if π ≥ π∗, where π∗ = sh−sl

xh+cd−sl
.

Announcement “H” will never be credible, because Pl always has an incentive to mimic

Ph. So, the plaintiff does not gain any strategic advantage from his private information.

Any attempt of P to avoid costly trial by signalling his private information is frustrated by

the incentive of Pl to mimic Ph. This is quite an inefficient outcome in the following sense;

Suppose π ≥ π∗. Ph has no way to convince D that he is Ph, reaching mutually beneficial

outcome (−sh, sh) by inducing D to play sh.

The above result is summarized in the following proposition.

Proposition 1 There is no communicative equilibrium in (G). That is, (G) has a unique

equilibrium outcome in which σP (ω) = r ∈ [0, 1],∀ω ∈ Ω, and σD(m) = 1,∀m ∈ M if π ≤
π∗and σD(m) = 0 ∀m ∈ M if π ≥ π∗,where π∗ = sh−sl

xh+cd−sl
.

This result can be extended to the case where the cheap talk game (G) is repeated finitely

many times.

Consider the following finitely repeated game. Right before t-period stage game is played,

the state of the nature, ωt is realized, t = 1, 2, · · · , T ; whether P is severely damaged (wh)

or slightly damaged (wl). P is informed of ωt at the beginning of each period, but D only

knows the distribution of ωt. Plaintiff’s types in each period are independent draws from

the Bernoulli distribution with Prob[ωt = wh] = π. In each period, cheap talk precedes

the litigation game. D can observe the message P sends (cheap talk message) but cannot

observe P ′s private information. So, D does not always learn ωt after period t. It is possible

only after he chooses sl, because it will be accepted by Pl only.

The conventional argument on the finitely repeated game shows that there are no other

equilibria than a T-times repetition of the uncommunicative equilibrium. Because the

one-shot game has a unique equilibrium outcome, it is easy to see;

At period T , D will never believe whatever P announces. Given this, P has no incentive

to build up his reputation at period T − 1, and so on. So, P has no incentive to be honest,

at every period t = 1, 2, · · · , T .
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3 Infinitely repeated cheap talk game

Suppose a plaintiff and a defendant play (G) infinitely many times. It will be shown

that unlike in the finitely repeated game, there are communicative equilibria where honest

announcements are often made and taken seriously.

Let (GT ) denote the T-fold repetition of (G). Then, we will begin the analysis of (G∞)

by defining the strategies by P and D. History of length t, denoted by ht consists of a series

of messages and responses, including period t. Let Ht be the set of histories of length t.

Then, by convention, we set H0 = ∅ and Ht = M t × St, t = 1, 2, . . .. Now, let us define the

strategies of P and D. A strategy should describe a feasible action for every possible history.

But, since P has private information, his strategy should also depend on his type up to t.

A strategy for P , σP = {σp
t }∞t=1 is a sequence of functions defined on the set of histories and

the type:

σp
t : Ht−1 × Ω → ∆(M)

Similarly, a strategy for D, σD = {σd
t }∞t=1 is also a sequence of functions defined on the set

of histories:

σD
t : Ht−1 ×M → ∆(S)

Finally, we introduce a system of beliefs, π which, given history ht, describes the posterior

belief on ωt assessed by D. Formally, π = {πt}∞t=0, where πt : Ht−1 × M → [0, 1],∀t =

0, 1, 2, . . ..

Let δ(< 1) be the common discount factor and Σ be the set of strategy profiles i.e.,

Σ = ΣP × ΣD where Σi is the set of player i’s strategies, i = P, D. Let U i : Σ × Ω∞ → <
define the player i’s payoff function;

U i(σ, ω) =
1− δ

δ

∞∑
t=1

δtui(σ, ωt)
9

We will focus on trigger-strategy equilibria which have the following configuration: (i) There

are a normal phase and a punishment phase. (ii) The game begins with the normal phase.

(iii) Detection of a dishonest announcement triggers a punishment phase. (iv) At the end

(if any) of the punishment phase, the players revert to the normal phase.

We will also restrict our attention to stationary Markov strategies10. Then, the

following observations will be useful in characterizing our communicative equilibrium.

Letting σD
t (ht−1, mt) and σP

t (ht−1, ωt) be the probability that D chooses sl given ht−1, mt

and the probability that P announces “H” given ht−1, ωt respectively,

8



Proposition 2 In any communicative equilibrium, σD
t (ht−1, mt) > 0,∀ht−1 ∈ Ht−1,∀mt ∈

Mt,∀t.

Remark. The proof shows that if D does not check up on whether P ′s announcement is

true or false at all, i.e., never makes a low settlement offer, P will always announce “H”,

thus violating the definition of the communicative equilibrium.

Proof. See the appendix.

Proposition 2 implies that in any communicative equilibrium, D should offer a low

settlement amount sl with strictly positive probability even after the message “H” is

observed.

Proposition 3 In any communicative equilibrium, σP
t (ht−1, ωt) > 0,∀ht−1 ∈ Ht−1,∀ωt ∈

Ω,∀t.

Remark. The proof shows that if P always tells the truth, it will be best for D never

to check up on whether P ′s announcement is true or false, which is contradictory to the

proposition 2.

Proof. See the appendix.

Together with proposition 2, proposition 3 has the implication that even though (G) is

infinitely repeated, we cannot reach the most efficient outcome where at each period P makes

an honest report and, believing it, D makes the corresponding settlement offer to each type

who declares himself, hence no trial observed in equilibrium.

Corollary 1 The following strategies and beliefs cannot constitute an equilibrium;

(i) σP
t (ht−1, wl) = 0, σP

t (ht−1, wh) = 1,∀ht−1 ∈ Ht−1,∀t.
(ii) πt(ht−1, L) = 0, πt(ht−1, H) = 1,∀ht−1 ∈ Ht−1,∀t.
(iii) σD

t (ht−1, L) = 1, σD
t (ht−1, H) = 0,∀ht−1 ∈ Ht−1,∀t.

From this corollary, we can characterize our communicative equilibrium.

Theorem 1 The following strategies and beliefs constitute a communicative equilibrium;

(i) At each period t, P plays the strategy σP
t (ht−1, wl) = α, σP

t (ht−1, wh) = 1,∀ht−1 ∈
Ht−1,∀t, 0 < α < 1, and D’s posterior belief is formed by πt = π

(1−π)α+π
if mt = H and
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otherwise, πt = 0, and D plays the strategy σD
t (ht−1, mt) = β, if mt = H,∀ht−1 ∈ Ht−1,∀t,

0 < β < 1 and σD
t (ht−1, mt) = 1, if mt = L, until mt turns out to be false.

(ii) If it is revealed that mt was false, P and D play σP
t (ht−1, ωt) = 1 and σD

t (ht) =

1,∀ht ∈ Ht,∀ωt ∈ Ω for N periods, and then, switch to the strategy (i) thereafter.

(iii) If D deviates from the strategy (ii), P will play σP
t (ht−1, ωt) = 1,∀ωt ∈ Ω,∀t.

Remark 1. The equilibrium induced by the above strategies is characterized by a normal

phase (coordinative phase) and a punishment phase (non-coordinative phase). Players begin

the game in a normal phase. Each player participates in coordinating with probability 1−α

(or 1 − β resp.) — P makes an honest announcement with probability 1 − α when he is

slightly damaged and D offers a low settlement amount sl with probability 1 − β when

he observes the announcement “H”. If P is detected inflating his real damage amount, it

triggers a punishment phase. They revert to the uncommunicative equilibrium (babbling

equilibrium) for N periods, where D disregards whatever P announces, and then restart the

normal phase.

Remark 2. In this cheap talk game, a communicative equilibrium can be supported by

the uncommunicative equilibrium, as in the infinitely repeated prisoner’s dilemma game, a

collusive outcome is supported by a Pareto-dominated Nash equilibrium.

To identify the equilibrium values for α, β and N , we will use the dynamic programming

technique. Let us begin our analysis with the following notation.

V = the present discounted value (PDV) of P’s expected equilibrium gain before he is

informed of ω

VH = the PDV of P’s expected equilibrium gain given his type is wh

VL = the PDV of P’s expected equilibrium gain given his type is wl

V l
L = the PDV of Pl’s expected equilibrium gain when he sent the message L

V h
L = the PDV of Pl’s expected equilibrium gain when he sent the message H

V p = the PDV of P’s expected equilibrium continuation gain since the punishment phase

Then, we must have

V = πVH + (1− π)VL (1)

VH = (1− β){(1− δ)sh + δV }+ β{(1− δ)(xh − cp) + δV } (2)

VL = (1− α)V l
L + αV h

L (3)

10



V l
L = (1− δ)sl + δV (4)

V h
L = (1− β){(1− δ)sh + δV }+ β{(1− δ)sl + δV p} (5)

V p = (1− δN){π(xh − cp − sl) + sl}+ δNV (6)

Similarly, we can define the following D’s expected equilibrium losses.

W = the PDV of D’s expected equilibrium loss when no message is available

WH = the PDV of D’s expected equilibrium loss after he observed“H”

WL = the PDV of D’s expected equilibrium loss after he observed“L”

W l
H = the PDV of D’s expected equilibrium loss when he plays sl after he observed“H”

W h
H = the PDV of D’s expected equilibrium loss when he plays sh after he observed“H”

W p = the PDV of D’s expected equilibrium continuation loss since the punishment phase

Then, the following conditions must be satisfied. Letting π̂ = π + (1− π)α,

W = π̂WH + (1− π̂)WL (7)

WH = (1− β)W h
H + βW l

H (8)

WL = (1− δ)sl + δW (9)

W h
H = (1− δ)sh + δW (10)

W l
H =

π

π̂
{(1− δ)(xh + cd) + δW}+

(1− π)α

π̂
{(1− δ)sl + δW p} (11)

W p = (1− δN){π(xh + cd − sl) + sl}+ δNW (12)

Also, since α∗ ∈ (0, 1), Pl should be indifferent between being honest and dishonest. So,

V l
L = V h

L (13)

Similarly, from β∗ ∈ (0, 1), D who has received the message “H” should be indifferent

between making a low settlement offer and a high settlement offer. Therefore,

W l
H = W h

H (14)

Equations (1) — (14) give the equilibrium values α∗, β∗ and V , VH , VL, V l
L, V h

L , V p,

W , WL, WH , W l
H , W h

H and W p. Computing equilibrium values from the above system of

14 equations appears to be rather complicated, but the following proposition will make the

computation straightforward.
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Proposition 4 In a communicative equilibrium(0 < β∗ < 1),

(i) α∗ = (xh+cd−sl)π
(sh−sl)(1−π)

11.

(ii) W = W p = π(xh + cd − sl) + sl.

Proof. See the appendix.

Surprisingly, D is no better off with cheap talk than without cheap talk! Since P moves

first, he can extract the entire efficiency gain partly retrieved by informational transmission,

by choosing α strategically so as to induce D to randomize between two choices, sl and sh,

which leaves D no better than without cheap talk. The share of D in efficiency gain achieved

by D′s random play of a coordinative action (sl) is exactly offset by the loss incurred by

sometimes being deluded by P . That is, cheap talk precedent to each stage game may be

useful for P to improve his welfare but not for D.

It is also worth noticing that sequential rationality12does not allow much discretion in

choosing the length of the punishment periods. For our equilibrium strategies proposed in

theorem 1 to be sequentially rational, N should be long enough to punish the deviant, but

also not too long for the threat to punish to be credible. Notice that if π < π∗, it is an

(uncommunicative) equilibrium that P announces “H” and D chooses sl, so that nobody

has an incentive to deviate from the strategy (ii) for any N . But, if π > π∗, to punish

the deviant i.e., choose sl hurts D himself. So, it seems that if N is very large, the above

strategy will not be sequentially rational. However, the discussion below shows that if π > π∗,

sequential rationality is not satisfied for any N . Checking the condition on N for the above

strategies to be sequentially rational given π and δ, it is sufficient to check the condition

for unimprovability (A one-shot deviation at the next information set is unprofitable.) by

the Howard Principle (1960). By the definition of unimprovability, to punish for N periods

should give D a lower loss than to deviate the punishment at the next period only. So, when

π > π∗, it should be that W p = (1−δN){π(xh +cd−sl)+sl}+δNW ≤ sh. From proposition

4, W p = W = π(xh + cd − sl) + sl > π∗(xh + cd − sl) + sl = (sh − sl) + sl = sh. So, the

above strategy for any N violates sequential rationality if π > π∗ i.e., if π > π∗, there exists

no communicative equilibria.

Several features deserve to be noticed. First, given δ and N , as π rises, the punishment

will become a heavy burden to D himself. So, D has an incentive to reduce β∗. On the other

hand, a rise in π will secure the plaintiff the higher expected gain during the punishment

period, so that it alleviates the burden of the punishment to the plaintiff for being dishonest.

This, together with D’s less inclination to check, gives P a stronger incentive to lie. So, α∗
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will become larger. Second, as the players are more patient (δ → 1) or N gets larger, the

punishment will be harsher, which lowers β∗.

Now, we can ask the following question. If a large N can facilitate coordination among P

and D as noticed above, how far can we reach in terms of efficiency? The following theorem

tells us that given π and δ, there is an upper bound on the efficiency on our equilibria as N

gets arbitrarily large.

Theorem 2 Given π(< π∗), δ(< 1), there exists a positive lower bound β(δ, π) for β∗(N, δ, π)

such that for any N , β∗(N, δ, π) ≥ β(δ, π).

Proof. See the appendix.

As the second step, we will see how much further we can reach in efficiency as δ goes to

1 given N → ∞. The following result shows that as the players are more patient, β∗ will

approach zero, so will the likelihood of trial (πβ∗), so that we can succeed in asymptotically

achieving one sided efficiency13by the permanent punishment scheme.

Theorem 3 Given N →∞,

(i) limδ→1 β(δ, π) = 0,∀π < π∗.

(ii) limδ→1 V = πsh + (1− π)sl.

Proof. See the appendix.

This result is quite striking, considering that V = W = πsh + (1− π)sl, in the first best

world where each type is always truthful and D always believes the message he has received.

With more and more patience, P can get asymptotically the best he can, leaving D no

better than ever. As seen in figure 1, efficiency that should have been sacrificed due to the

informational problem can only partially recovered by cheap talk because α∗ = (xh+cd−sl)π
(sh−sl)(1−π)

6=
0 while β∗ → 0, even when the players are very patient.

[ INSERT FIGURE 1 HERE ]

At this point, it is worth seeing the intuition of how the assumption [A] works to support

communicative equilibria. The assumption xh − cp < sh < xh + cd implies that if the sender
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is Ph, both P and D prefer sh. As a result, D has a way to punish P who misrepresents

himself (since xh − cp < sh) and an incentive to believe what P announces up to a certain

degree (since sh < xh + cd). If sh ≤ xh− cp, there remains an incentive for Pl to misrepresent

himself, but no way to punish him. Then, even if there is room for improvement in efficiency

(cp + cd > 0), communicative equilibria are not viable.

Before closing this section, we will compare the likelihood of trial under two alternative

fee systems; the American system whereby each party bears his own litigation costs and the

British fee system whereby the loser bears all the litigation costs14.

Corollary 2 Assume that the possible settlement amounts are exogenously given. Then, the

likelihood of trial under the British system will be greater than under the American system

iff q > cd

cp+cd
, where q is the probability of P’s winning at trial.

Proof. Let β∗i be the equilibrium value for β under the fee system i. From the argument

above,

β∗i =
(1− δ)(sh − sl)

πδ(1− δN)(sh − xh + ci
p)

,

where ci
p is the litigation costs of the plaintiff under the fee system i, i = A, B and cA

p =

cp, c
B
p = (1− q)(cp + cd). Since the equilibrium likelihood of trial in this model is πβ∗i , trial

is more likely to occur under the British fee system iff cA
p > cB

p i.e., q > cd

cp+cd
. Q.E.D.

The intuition behind this corollary is the following; In this model, two separate forces

discipline the plaintiff’s incentive to lie, the plaintiff’s litigation costs and the defendant’s

checking behavior. If q > cd

cp+cd
, the costs that the plaintiff has to bear in case that a case

is litigated are greater under the American fee system. Since the plaintiff’s litigation costs

are larger, smaller checking frequency is needed for D to induce P ′s optimal behavior, which

leads to more settlement under the American fee system.

4 Public randomization15

The arguments so far rely on the implicit assumption that the past mixed strategies are

unobservable. In this section, we will allow the possibility of public randomization; put

differently, we will assume that D′s past mixed strategy can be observable. The idea of

public randomization can be justified in many situations. A prominent example is the way

a patrol car stops vehicles to detect drunken drivers. It is usual that the police stops one

per the fixed number of cars passing by and that the frequency used is observable to the
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frequent drivers. Another example is how the IRS verifies the taxpayer’s income. Usually,

the taxpayer is able to infer what verification frequency the IRS has actually used from the

IRS report or other sources.

Here, we will show that, by allowing public randomization device, the players can achieve

asymptotically the full efficiency if δ is sufficiently large. We will follow the same assumptions

and notations as in section 3 except that D′s past mixed strategy can be a part of history

i.e., Ht = M t ×∆(S)t. Now, it is easy to see that the counterpart of proposition 2 holds.

Proposition 5 Assume that D′s mixed strategy is observable. In any communicative

equilibrium of (G∞), σD
t (ht−1, m) > 0,∀ht−1 ∈ Ht−1,∀m ∈ M, ∀t.

This implies that we cannot still achieve the first best outcome even if D′s mixed strategy

is observable. However, as easily checked, the exact counterpart of proposition 3 fails16. Now,

we can show that if δ is sufficiently large, we can achieve the full efficiency asymptotically.

Theorem 4 Assume that D’s mixed strategy is observable. The, given π(≤ π∗), ∀β ∈ (0, 1),

there is a discount factor δ(β, π) such that ∀δ > δ(β, π) the following strategies and beliefs

constitute a communicative equilibrium;

(i) At each period t, P plays the strategy σP
t (ht−1, wl) = 0, σP

t (ht−1, wh) = 1,∀ht−1 ∈
Ht−1,∀t, and D’s posterior belief is formed by πt = 1 if mt = Hand otherwise, πt = 0,

and D plays the strategy σD
t (ht−1, mt) = β, if mt = H,∀ht−1 ∈ Ht−1,∀t, 0 < β < 1 and

σD
t (ht−1, mt) = 1, if mt = L, until mt turns out to be false or D deviates from (i).

(ii) If it is revealed that mt 6= ωt or D deviates from (i), σP
t+1(ht, ωt+1) = 1 and σD

t+1(ht, mt+1) =

1,∀ht ∈ Ht,∀ωt+1 ∈ Ω are played thereafter.

Proof. See the appendix.

The equilibrium feature suggested by this theorem has in common with Green and Porter

that in either model, all players involved know that there will be no cheating in equilibrium,

but they cannot play the first best all the time. Some level of efficiency loss is indispensable

to discourage the incentive to cheat.

Now, we will compare the result of this section with that of section 3. Full efficiency can

be achieved when private information is fully revealed. However, suppose partial information

only is revealed i.e., α∗ > 0. As δ approaches 1, the plaintiff is checked up less frequently,

making a false announcement with the same frequency, so that P gets better off, leaving D′s

welfare unimproved. But as long as α∗ > 0, the first best outcome cannot be approached
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even if δ → 1. This is easily seen by the observation that if α∗ > 0, the players are absorbed

in the permanent punishment regime within a finite period with probability 1 as long as

β∗ 6= 0, because Prob[The players enter into the punishment regime in a finite period.] =∑∞
t=1 Prob[The players enter into the punishment regime in t period.] = (1 − π)αβ + {1 −

(1 − π)αβ}(1 − π)αβ + {1 − (1 − π)αβ}2(1 − π)αβ + · · · = 1. Therefore, for any δ < 1,

efficiency loss incurred in the punishment regime is not negligible, so that full efficiency

cannot be approximated if α∗ > 0.

5 Related literature

Townsend (1982) showed that in the presence of private information, both agents in a

repeated relationship could benefit from trading with each other, whereas they could not

in a one-shot relationship. Even if the result of Townsend seems to have much in common

with ours, it should be noted that it relies critically on the assumption of risk-aversion. In

Townsend, it is through the principle of risk sharing that both agents can get away from

status quo. So, if both agents are risk neutral as assumed in our model, the result of Townsend

cannot be sustained. On the other hand, a unique feature that distinguishes our model from

Townsend is the ability of the uninformed party to check up on the informed party. This

ends up with a different result that any outcome other than the babbling equilibrium cannot

be supported as an equilibrium in any finite period.

Sobel (1985) addressed the issue of reputation in a repeated cheap talk game. The

crucial difference of his model from ours is that private information is initially fixed rather

than drawn independently in each period. This difference in informational structure in a

repeated game leads to different implications on how to build a reputation. In his model, the

sender can build a reputation by mimicking the equilibrium behavior of a good type since

there is no specific monitoring technology available to the receiver, while in our model, he

can build his reputation by surviving receiver’s test. So, once it falls, a reputation cannot

be recoverable in Sobel’s sense, while it can in our sense by passing the next test. Sobel

showed that, in this context, it could pay to build up a reputation by consistently providing

accurate information even in a finitely repeated relationship.

Nalebuff and Scharfstein (1987) considered tests that directly discover an agent’s private

information. They showed that even if the cost of testing made it usually impossible to

achieve a first best allocation in models with asymmetric information, the full information

equilibrium could be approximated in the limit by using a more expensive test less frequently
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with an increased penalty for failure. This asymptotic full efficiency result comes from the

assumption that all the variables consisting of the test technology, including the probability

of the test to be taken and an expenditure on the test are publicly observable as part of the

contract, which is consistent with our result in section 4.

6 Conclusion

In this paper, I have succeeded in showing the effectiveness of cheap talk in the infinitely

repeated litigation game. Since the repeat players will care about not only the current payoff

but also the future payoff, cheap talk can be effective in eliciting true information from the

informed party.

The merit of this paper is that the outcome is consistent with the phenomena that

we observe in the real world: First, it provides one possible answer for why there is little

litigation between repeat players. Even though accidents within the firm occur quite often,

the parties rarely go to trial, rather end up with agreement in compensation by the union

being honest in reporting its damage amount and the firm believing it. Another plausible

scenario would be that repeat players fear to terminate mutual benefit from their ongoing

relationship that is expected to be continued. However, in some cases the outside option of

terminating the relationship may be unavailable to the players; for example, dealing with

the government cannot be discontinued. This model encompasses such a situation. Second,

this paper can also explain the actual trial, if rare. Cheap talk is inherently so unbinding

that reputation effect only is not enough to make it perfectly credible. Accordingly, sporadic

checking of credibility by triggering a litigation would be necessary.

The basic intuition and principle of this model could be applied to a larger class of

repeated games, even if the analysis hitherto has been made on a cheap talk game. For

example, consider the Green and Porter model. The crucial weakness of that model is that

in equilibrium, players should punish each other if they observe an unfavorable signal, even

if they know that the other player did not deviate from the collusive behavior, to give an

incentive to keep engaging in collusive behavior. However, if it is possible to monitor the

other player’s behavior with some costs, say through a market survey, we can get a more

effective punishment scheme that inflicts a punishment only on the deviant.

Despite of some virtues of our punishment scheme that were mentioned above, I must

admit that it is far from the most efficient one. So, it is not difficult to recognize that one

of the promising challenges in the future research will be to construct the most efficient
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punishment scheme to support better outcomes as an equilibrium. On the other hand,

imposing stationarity overly restricts the strategy space, which mitigates the power of cheap

talk. So, it would be essential to allow for nonstationary strategies to achieve a higher degree

of efficiency.

This model can possibly be modified and extended in various directions. We can think of

a learning model where each player can learn the other player’s strategy and some parameter

values in the course of playing the litigation game repeatedly. We may introduce another

kind of uncertainty into this model. As Galanter (1974) noted, repeat players must establish

a reputation as “tough”. A reputation as a “combatant” can serve as an asset to increase

his bargaining power. If the defendant believes even with some small probability that the

plaintiff is very “combatant” in the sense that he is not perfectly rational-minded, rather has

a strong tendency of rejecting a low settlement offer, they will be more likely to coordinate,

as in Kreps and Wilson (1982b). Also, we may think that even if the parties involved in

a legal dispute themselves are one-shot players, the information one party possesses can be

transmitted effectively by means of a repeat player, say, a lawyer. Therefore, we may consider

a model with a long-run player, a lawyer, being interposed between two short-run players, a

plaintiff and a defendant. However, in many cases, attorneys making personal injury claims

are in a significant conflict of interest with their clients, on the contrary to the implicit

assumption made in this paper that a lawyer is a mere representative of his client who acts

only on behave of him. There are several sources where this conflict comes from. First,

since the plaintiff is usually short-sighted, all the plaintiff cares about is his immediate gain.

Therefore, he usually has an incentive to exaggerate the value of his damage inflicted, which

may not be consistent with his attorney’s incentive to maintain his good reputation. Even

apart from reputational consideration, a quick settlement is often in the lawyer’s interest,

while waiting the defendant out is often in the client’s interest. Therefore, it would be an

interesting extension of this model if we consider a model of three-person pre-trial negotiation

game among a plaintiff, his attorney and a defendant that incorporates the conflict of interest

between the plaintiff and his attorney. This issue is extensively discussed in Kim (1992) but

I will omit it here.

From the viewpoint of repeated game theory, this model is quite different with the

Kreps-Wilson-Fudenberg-Levine type of repeated game with incomplete information (Kreps

and Wilson, 1982b; Fudenberg and Maskin, 1986; Fudenberg and Levine, 1989). In their

model, private information is initially fixed, so that once it is known to the uninformed party,

the game they play becomes one of complete information. Then, even in the finitely repeated
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game, cooperation is possible by virtue of the incentive of the bad type to mimic the good

type. But, if private information is successively realized at the beginning of each period, we

can see that the best the uninformed can do at each period is to do the best in the stage

game. So, the only equilibrium is the simple repetition of one-shot equilibrium. How can

the players reach cooperation in this situation? Cheap talk fills the role!

Appendix

Proof of proposition 2

Clearly, in equilibrium, σP
t (ht−1, wh) = 1 and σD

t (ht−1, L) = 1. By the definition of

the stationary Markov strategy, the following pure strategies are well-defined; (i) σ̃P ≡
σP

t : Ht−1 × Ω → ∆(M) 3 σP
t (ht−1, wh) = 1 and σP

t (ht−1, wl) = 0,∀ht−1 ∈ Ht−1,∀t (ii)

˜̃σ
P ≡ σP

t : Ht−1×Ω → ∆(M) 3 σP
t (ht−1, wh) = 1 and σP

t (ht−1, wl) = 1,∀ht−1 ∈ Ht−1,∀t (iii)

σ̃D ≡ σD
t : Ht−1 ×M → ∆(S) 3 σD

t (ht−1, H) = 0 and σD
t (ht−1, L) = 1,∀ht−1 ∈ Ht−1,∀t (iv)

˜̃σ
D ≡ σD

t : Ht−1 ×M → ∆(S) 3 σD
t (ht−1, H) = 1 and σD

t (ht−1, L) = 1,∀ht−1 ∈ Ht−1,∀t
Suppose σ̃D is an equilibrium strategy for D. Then, P ′s expected utility of choosing ˜̃σ

P

is UP (˜̃σ
P
, σ̃D, ω) = sh > πsh +(1−π)sl = UP (σ̃P , σ̃D, ω). So, ˜̃σ

P
is the unique best response

to σ̃D. This violates the definition of the communicative equilibrium. Q.E.D.

Proof of proposition 3

Suppose σ̃P is an equilibrium strategy for P . Then, σ̃D is the unique best response to σ̃P

because UD(σ̃P , σ̃D, ω) = −{πsh + (1− π)sl} > −{π(xh + cd) + (1− π)sl} = UD(σ̃P , ˜̃σ
D
, ω)

by the assumption [A]. This contradicts proposition 2. Q.E.D.

Proof of proposition 4

By the definition of the stationary Markov strategy, the following strategy and D′s pos-

terior belief are well-defined; (i) σP (α) ≡ σP
t : Ht−1 × Ω → ∆(M) 3 σP

t (ht−1, wh) =

1 and σP
t (ht−1, wl) = α, ∀ht−1 ∈ Ht−1,∀t (ii) π̃(α) ≡ πt : Ht−1×M → [0, 1] 3 πt(ht−1, “L”) =

0 and πt(ht−1, “H”) = π
π̂(α)

,∀ht−1 ∈ Ht−1,∀t
Suppose W = W p. If π̃(α∗) < π∗, β∗ = 1, because UD(σP (α∗), ˜̃σ

D
, ω) = −π̃(α)(xh+cd)−

(1− π̃(α))sl > −sh = UD(σP (α∗), σ̃D, ω) from the definition of π∗. Similarly, if π̃(α∗) > π∗,

β∗ = 0. Therefore, π̃(α∗) = π∗, i.e., α∗ = (xh+cd−sl)π
(sh−sl)(1−π)

, if β∗ ∈ (0, 1). Conversely, if π̃(α∗) = π∗,

19



i.e., α∗ = (xh+cd−sl)π
(sh−sl)(1−π)

, W = W p = π(xh + cd − sl) + sl from the equations (7) — (10), (12)

and (14). This implies that α∗ = (xh+cd−sl)π
(sh−sl)(1−π)

and W = W p = π(xh + cd − sl) + sl satisfy the

system of equations. Also, it is trivial to show that there exists only one root for α ∈ (0, 1).

Q.E.D.

Proof of theorem 2

Form the equation (13), V l
L = V h

L . Suppose limN→∞ β∗(N, δ, π) = 0. Then, limN→∞ V l
L(N, δ, π) =

(1−δ)sl+δ limN→∞ V (N, δ, π) and limN→∞ V h
L = (1−δ)sh+δ limN→∞ V (N, δ, π). As long as

δ < 1, limN→∞ V l
L(N, δ, π) < limN→∞ V h

L (N, δ, π), which implies that ∃ a large M such that

∀N > M, V l
L(N, δ, π) < V h

L (N, δ, π). Then, ∀N > M, α∗(N, δ, π) = 0. This is a contradiction

to proposition 3. Therefore, limN→∞ β∗(N, δ, π) = β(δ, π) > 0. Q.E.D.

Proof of theorem 3

(i) As N →∞, the equation (13) is reduced to

(1− δ)sl + δV = {1− β(δ, π)}{(1− δ)sh + δV }+

β(δ, π)[(1− δ)sl + δ{π(xh − cp − sl) + sl}].

Since limδ→1 V 6= π(xh − cp − sl) + sl, limδ→1 β(δ, π) = 0.

(ii) Since V l
L = V h

L , VL = V l
L = (1− δ)sl + δV . So, the equation (1) is reduced to

V = π{sh − (sh − xh + cp)β}+ (1− π)sl.

From (i), limδ→1 V = π(sh − sl) + sl. Q.E.D.

Proof of theorem 4

Fix β∗ and π. Then, we only need to choose δ(β∗, π). Suppose α = 0 in equilibrium.

Then, the followings should hold;

V = πVH + (1− π)VL (A1)

VH = (1− β∗){(1− δ)sh + δV }+ β∗{(1− δ)(xh − cp) + δV } (A2)

VL = V l
L (A3)

V l
L = (1− δ)sl + δV (A4)
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V p = π(xh − cp) + (1− π)sl (A5)

W = πWH + (1− π)WL (A6)

WH |β=β∗= (1− β∗)W h
H + β∗W l

H (A7)

WH |β 6=β∗= (1− δ){(1− β)sh + β(xh + cd)}+ δW p (A8)

WL = (1− δ)sl + δW (A9)

W h
H = (1− δ)sh + δW (A10)

W l
H = (1− δ)(xh + cd) + δW (A11)

W p = π(xh + cd) + (1− π)sl (A12)

δ(β∗, π) should be chosen so that (i) V l
L > V h

L (ii) β∗ ∈ arg min WH |β. After simple algebra,

we obtain

V = πsh + (1− π)sl − πβ∗(sh − xh + cp) (A13)

W = π{(1− β∗)sh + β∗(xh + cd)}+ (1− π)sl (A14)

So, V l
L − V h

L = δβ∗(1− β∗)π(sh − xh + cp)− (1− δ)(1− β∗)(sh − sl). Therefore, ∃δ1(β, π) 3
∀δ > δ1(β, π), V l

L−V h
L > 0. Similarly, WH |β=β∗ −WH |β 6=β∗= (1− δ)(β−β∗)(xh + cd− sh)−

δπ(1 − β∗)(xh + cd − sh). Therefore, ∃δ2(β, π) 3 ∀δ > δ2(β, π), WH |β=β∗ −WH |β 6=β∗< 0.

Taking δ(β, π) = max{δ1(β, π), δ2(β, π)} completes the proof. Q.E.D.
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Footnotes

1. There have been some informal discussions on the importance of communication in

pre-trial negotiation. For example, Williams (1981) asserted that the purpose of

communicating information is to cause the other side to feel and believe that the

negotiator has extraordinary high expectations in this case, that the other side will have

to make substantial concessions if it is going to settle the case, etc..

2. Any claim which is costless, unbinding and nonverifiable can be referred to as “ cheap

talk”.

3. Even if 90% of the United States labor force is covered by a system of compulsory

compensation of injured workers without regard to fault, which is known as a workers’

compensation system, some states still do not have a compulsory system and others have

elective coverage. Also, in some states there are size-of-firm restrictions that exempt small

firms from joining the system and in most states farm workers are excluded from coverage.

4. It is assumed that P incurs no legal costs by filing an action. This assumption implies

that P will always bring an action because regardless of the D′s choice of strategy, P will

receive a higher return from filing an action.

5. Even if the message space is assumed to be unrestricted, there is not much that can be

said. In fact, it is sufficient to consider the space of equilibrium messages {“H”, “L”}.

6. The magnitude of xl + cd is not important in this analysis. When D determines his

settlement offer, he does not have to worry about being found in court by his offer being

rejected because Pl accepts both sl and sh.

7. The sequential equilibrium is defined with respect to the assessment, a pair of a strategy

and a system of beliefs, but here the specification of beliefs will be sometimes omitted as

long as there is no chance of confusion.

8. If cheap talk does not affect the payoff-relevant action meant to be played in equilibrium,

it will still be called an uncommunicative equilibiurm even if it conveys some meaningful

message.

9. Single-period payoffs are received at the end of each period.
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10. The term “Markov strategy” here is a weaker concept than in the usual sense. By

Markov strategy, I mean that, in a normal phase, the probability that D plays sl at period t

depends only on the current message, while the probability that P announces “H” given wl

depends only on the current information. Non-Markovian behavior in a punishment phase

is not excluded by this definition.

11. It is guaranteed that 0 < α∗ < 1 when π ≤ π∗.

12. Sequential rationality requires that at each information set, the players must play

optimally, given their beliefs, for the remainder of the game.

13. By one-sided efficiency, I mean that only one player gets the first best payoff in contrast

to full efficiency, meaning that both players achieve the first best outcome.

14. For this analysis, we will restrict our attention to communicative equilibria.

15. This section was inspired by Jeroen Swinkels.

16. The reason is as follow; If D′s mixed strategy is observable, P can induce D′s random

play of sl in equilibrium even without lying with strictly positive probability, by punishing

D if he deviates from the agreed-upon mixed strategy β, which is impossible if β is not

observable.
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