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Abstract

This paper describes an intuitive way in which cheap talk can matter
in a two-stage bargaining game in which talk may be followed by ser-
ious negotiation. The intuition that all buyers would claim to have
low reservation prices is incorrect in our model. Instead, the paper
emphasizes that if good-faith participation is endogenously deter-
mined, then the parties can use talk to trade off bargaining position
against the probability of continued negotiation. Our cheap-taik
equilibrium features bargaining behavior that could not be equilib-
rium behavior in the absence of talk.
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1. Introduction

Since the seminal work of Spence (1974), economists have understood how an
informed agent's choices may reveal private information if they affect him
differently depending on what he knows. This idea of costly signaling has
been among the most influential in economic theory in over a decade, under-
lying analyses of everything from education to entry-deterrence. But perhaps
its greatest influence has been in the modern noncooperative theory of
bargaining: a large and growing literature, beginning with Fudenberg and
Tirole {1983) and Sobel and Takahashi {(1983), analyzes how bargainers can
inprove their terms of trade by undertaking costly actions (notably delay)
intended to convince the other party that their interest in trade is at besti
lukewarm.

While communication through costly signals is undoubtedly important,
the continuing popularity of language is (to us) persuasive evidence that
much communication also occurs through cosiless words, or cheap talk. Talk
is ubiquitous and is often listened to, even where no real penalty attaches
to lying, and where claims have no direct impaci on payoffs. Communication
through such cheap talk does not fit directly in the Spence-style costly-
signaling framework, but Crawford and Sobel (1982) showed formally that cheap
talk can be credible in equilibrium if the parties have at least some
interests in conmon.

One might expect that'cheap talk could not matter in bargaining because
each side has an incentive to seem unenthusiastic, as in & bazaar where the
buyer pours scorn on the seller's goods, which the latter declares are so
precious as to be scarcely for sale. Yet casual observation reveals much

chesp talk of the opposite kind: people often claim to be "seriously




interested” in trading. Unless all this is mere meaningless nolse, scomething
ig missing in the theory.

One possibility is that these claims -~ or confessions -- of urgent
desire to trade are meant to encourage the other side to participate in more
detailed negotiation. As we will show below, if a claim that one is "keen”
maekes one's partner more likely to negotiate, then it is the keenest types
(nigh-value buyers, low-value sellers) who are most willing to send such a
message, damaging as it is to their terms of trade if trade occurs.

The following story illustrates the element of common interest that
drives our analysis: cheap talk can affect wheéher negotiation ensues.
Imagine that one Saiurday evening, two corporate moguls have a chance
encounier at their country club. One mogul's company owns a division that
the other mogul's firm may wish to buy. Serious negotiation, involving bind-
ing offers and hordes of lawyers, can take place on Monday morning; all that
can happen Saturday night is talk. If, based on this talk, the moguls con-
clude that there is sufficient prospect of géins from trade, then they will
gend their lawyers into the fray on Monday morning. Otherwise, Saturday
evening will be the end of it.

In this paper, we turn this basic intuition into a precise equilibrium
statement in a particular bargaining model, the sealed-bid double auction
studied by Chatterjee and Samuelson (1983). We analyze a two-stage game:
talk comes first, then formal (binding) negotiation. Kot only is information
conveyed by cheap talk in equilibrium, but the equilibrium ocuicome (as a
function of buyer's and seller's true reservation values) is one that could
not be an equilidrium without talk. Further, some outcomes of the "talk"
stage induce second-stage negotiation behavior that could not be equilibrium

behavior absent the changes in beliefs that the talk causes.




Matthews and Postlewaite (1987) alsc analyze cheap talk preceding =«
sealed-bid double auction. Their analysis shows that cheap talk can have
real effects by coordinating different types on different equilibria, but {in
contrast to our cheap-talk equilibrium) each of these equilibria would have
been an equilibrium without talk. We discuss their work in more detail
below.

To complete this Introduction, we describe the differences between our
cheap-talk equilibrium and the related literatures on bargaining and on
mechanism design. As described above, in most game-theoretic analysea of
bargaining, communication takes place only through actions that can directly
affect payoffs, and that therefore can be costly signals. Typically, such an
action either directly imposes costs of delay, or directly affects payoffs by
constituting an offer that is binding if the other player accepts it, or

both. Cheap talk does neither of these things. Of course, in equilibrium in

a cheap-talk game, different types have incentives to chooge different cheap-
talk messages, but no part of these incentives consists of exogenous costs or
benefits. This differentiates cheap talk from signaling, and differentiates
our analysis from a standard bargaining game.

Cheap talk also differs from a mechanism {in the sense of Myerson and
Satterthwaite (1983)). 1In such a mechanism, messages withou£ direct costs
are used, but a mediator controls the communication end is committed to
enforcing a given outcome as a functiorn of the messages. In cheap-talk
equilibriun, by contrast, no agent can commit himself to & cholce of outcome
as a function of messages; rather, the outcome must be a perfect Bayesian
equilibrium given the information conveyed by the messages. Moreover, these
messages become common knowledge, whereas a Myerson-Satierthwaite mediator

can, and typically does, limit the information he passes on to the players.




Cf course, every cheap-talk equilibrium can be implemented as a mechanism,

but the reverse is not true.

2. A Cheap-Talk Egquilibriun

This section analyzes cheap talk in a well-known model of bargaining under
incomplete information. Ir terms of our story of the two corporate moguls,
if the parties do meet on Monday, they play the following sealed-bid double
auction. 3Buyer and seller name prices Py, and Pg respectively, and trade
takes place at price (pb+ps)/2 if p, > p,i otherwise, there is no trade. !

Chatterjee and Samuelson {1983) analyze a class of equilibria of this
double auction without cheap talk. They show that bounded, stricily mono-
tone, and differentiable equilibrium strategies must satisfy a linked pair of
differential equations. In the standard case in which A and v, are inde~
pendently and uniformly distributed on [0,1], these differential egquations
have a solution in which both the buyer and the seller play linear
strategies. We call this the Chatterjee-Samuelson equilibrium and we use it
to define equilibrium behavior whenever possible. There are, however, many
other equilibria in a double auction in the adsence of cheap talk, only some
of vwhich satisfy the conditions that Chatterjee and Samuelson assumed.
Leininger, Linhart, and Radner (1986) and Satterthwaite and Williams (1987)
explore some of these alternative equilibria, and we use one in our model
when it is not possible to use the Chatterjee~Samuelson equilibrium.

Before the double-auction stage of our two-stage gzme theres is a cheap-
talk stage. (On Saturday the moguls can engage in cheap talk.) We consider
the simplest possible language: each party can claim either to be "keen” or
to be "not keen,” and for simplicity we assume that these claims are made

simultaneously. We emphasize that these claims do not directly affect pay-




offs: they work only through affecting the other player's beliefs. In
particular, they are not commitments nor are they verifiabls.

To summarize, the extensive form is as follows. TFirst, the parties
simultaneously announce whether they are "keen" or “not keen"; these
announcements do not directly affect either party's payoff. After observing
the pair of announcements, the parties play the double suction described
above. If trade takes place at price p, then a buyer with valuation vy
achieves payoff vy-P and a seller with valuation Ve gchieves payoff PV if
trade does not occur then payoffé are zero.

The extensive form of our formal model differs slightly from our
informal story about the corporate moguls: in the formal model, the double
auction is played after any pair of cheap-talk announcements, whereas in the
informal story, "Saturday evening (could) be the end of #%.” Intuitively, we
think that a player who is made sufficiently pessimistic about the likely
gains from trade will not bother to participate in bargaining. This is, of
course, because there are costs te such participation: both disbursements
(on lawyers, etc.) and opportunity costs (notably alternative negotiations
foregone). We do not model these costs, since doing so would complicate the
model and obscure the basic tradeoff. Even so, we could simply posit that
insufficiently encouraged traders do not show up to bargain on Monday:
although (absent costs) this choice is weakly dominated, it is stil1l an
equilibrium for neither side fo show up (since trade cannot heppen unless
both sides appear). Alternatively, we can think of the parties playing the
following "no-trade” egquilibrium in the second stage after discouraging talk:
the buyer bids Py = 0, and the seller bids P, = 1. V¥hichever choice the

reader prefers, there is no trade in such a subgame.2




In our geme, as im every cheap-talk game, there is an uncommunicative
equilibrium: if cheap talk is taken to be meaningless, then parties are
willing to randomize uninformatively over the possible messages. But there
are also two more interesting equilibria in which cheap talk is meaningful.
In one, serious bargaining fakes place only if both parties claim to be
"keen"; in the other, a single such claim suffices. In both of these
equilibria, serious bargaining does not occur if neither party claims %to be
"keen".

In the first of these equilibria with meaningful cheap talk, the
Chatterjee-Samuelson equilibrium reappears: everyone claims to be “keen”

3 In this equilibrium, cheap

except those types who are sure not to trade.
talk is credible, but does not affect the equilibrium outcome: the mapping
from type pairs to bids and probability of trade is the same as in the
Chatter jee-Samuelson equilibrium, which has no cheap talk.

Iz the other equilibriuw, however, cheap talk matters in an important
way: low-value buyers and high-value sellers are willing to jeopardize con-
tinued negotiation sc as to improve their bargaining position; those who have
more at stake cannot afford this risk. We focus on this equilibrium because
it features bargaining outcomes that could not be egquilibrium behavior in the
absence of talk.

We analyze our equilibrium in the standard case in which Ve and v, &re
independently and uniformly distributed on [0,1]. We show in the Appendix

that the following strategies for the cheap-talk stage are part of a perfect

Bayesian equilibrium. DBuyers above the critical type

_22.+ 1272
y= 49 . 795

say "ceen" while those below say "not keen". Sellers below (1-y) say "keen”,




while %hose above say "not keen”.

If both parties say "not keen” then the negotiation effectively ends, as
discussed above. If at least one says "keen" then bargaining continues with
a (possibly asymmetric) sealed-bid double auction. If, for instance, the
seller says "not keen" and the buyer says "keen" then it becomes common know-
ledge that the seller's type is above 1-y and the buyer's type is above y,
and negotiation proceeds on that basis. Similarly, if the seller says "keen"”
and the buyer says "not keen" then it becomes common knowledge that the
geller's type is below 1-y and the buyer's type is below y. In both of these
cases, we use the Chatterjee-Samuelson equilibrium to solve the resulting
bargaining game. Finally, if the buyer and the seller both say "keen" then
it becomes common knowledge that the seller's type is below 1-y and the
buyer's type is above y. In this case, the linear Chatterjee-Samuelson
equilibrium breaks down because gains from trade are guaranteed (y > 5/8) .
Because of this, and because the subgame is symmetric, we focus on the
equilibrium in which trade occurs with certainty at a price of 1/2.

Formally, this is a "one-step” equilibrium (see Leininger, Linhart and
Radner): the buyer bids 1/2 if his value is above 1/2 but otherwise bids 0,
and the seller follows an anslogous strategy. In the Appendix we state and
prove Lemma 1, which describes in more detai} the cheap-talk and bargaining
behavior in our cheap-talk egquilibrium.

Propositions 1 and 2 éhow that cheap-talk really matiers in our
equilibrium. (Proofs of these results are in the Appendix.) Proposition 1
shows that the equilibrium mapping from pairs of types (vb,vs) to outcomes
(vhether trade occurs, and if so at what price) differs from any that could
occur in & no-talk equilibrium, because talk achieves some correlation of

bids.




Proposition 1: The outcome of our cheap-talk eguilibrium is not an

equilibrium outcome without cheap-talk.

Proposition 2 shows that cheap talk matters in our equilibrium in a more
fundamental way: in the {"not keen", "keen"} and {"keen”, "not keen"} sub-
games, the bidding sirategies we specify form an equilibrium only because of

the information conveyed, by talk.

Proposition 2: There does not exist an equilibrium without cheap talk in

which sellers vs £ [%—y,1] and buyers Vb £ [y,1] name the prices that they

name in our cheap-talk eguilibrium.

Our cheap-talk equilibrium differs in two important ways from the
complementary work on cheap talk in double auctions by Matthews and
Postlewaite. First, there is a difference in the effect of cheap talk. Our
cheap-talk eguilibrium features bargaining outcomes after talk that could not
be equilibrium outcomes in the absence of talk, while their equilibria
involve bargaining ocutcomes after talk that are equilibrium outcomes without
talk: in their model, talk serves only to coordinate the parties cn a
particular bargaining eguilibrium as a funciion of their types. Second,
there is a difference in the motivation for cheap talk. In our equilibrium
cheap talk is credible because it allows players to trade off bargaining
position against the probability of continued negotiation; different types
view this trade-off differently, and credible talk results from these differ-

encesg.




3. Welfare
This section compares our cheap-talk equilibrium t0 the Chatterjee-Ssmuelson
equilibrium. Calculation shows that our cheap-talk equilibrium yields buyer-

type v. an interim payoff, evaluated before the cheap-talk phase, of:

b
0 if v, <y
W (v,) = % vy %)2 if %y v S - %.v
(1—y)(vb-%_-+%y) if 1 -%—y<vb5y,
-12- (v, - Ey)z - —12—(%3?'1)2 if v, >y

An immediate consequence is that if y/4 =.199 < vy, < 1/4, then buyer-type vy
is strictly better-off than in the Chatterjee-Samuelson equilibrium. In
fact, many other types are better-off in our egquilibrium than in Chatterjee-
Samuelson. Egquating our Wb(vb) to the Chaiterjee-Samuelson equivalent

C3 =1 1,2 _. . . 3
Wb (Vb) = —(Vb - Z) yields a crossover point in the range 1 ol i < vy <7y,

given by the scolution Vy to

)2

o4yl 1
(1-p) (v, - 3+ 29 =3 (v, - 5

which is approximately equal to .599, and indeed is between 1 --% = 404
and y = .795. Thus, all buyer-types in (.199, .599), and all seller-types in
the anslogous interval, are beiter off with cheap falk. In fact, exactly as
many types strictly prefer our equilibrium as strictly prefer Chatter jee-
Samuelson.

The pairs (vb,vs) who trade in our eguilibrium are illustrated in Figure

1, which also shows the corresponding region for Chatterjee-Samuelson. The
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(ex-ante) probability of (vb,vs) falling into the %trading region for our
equilibrium is gy(1-y), or approximately .244, somewhat less than the corre-
sponding probability (.281) for the Chatterjee-Samuelson equilibrium: our
equilibrium involves less trade. Similarly, the ex-ante expected total gains
from trade in our equi}_:'L‘!Jx'iu.mlf are approximately .124, less than Chatterjee-
Samuelson's figure of .140.

Both of these comparisons are special cases of Myerson and
Satterthwaite's general result that the Chatterjee-Samuelson equilibrium
maximizes both the ex-ante probability of trade and the ex-ante gains from
trade (for the independent, uniform case we have analyzed). Myerson (1985),
however, convincingly argues that such ex-ante efficiency is often irrele-
vent, because there is seldom an opportunity to make binding arrangements ex-
ante (that is, before either player knows his "type"). Myerson gives an
example of an incentive-compatible mechanism (for the independent, unifor
case) in which even high-value sellers {(and low-value buyers) trade with
positive probability, and therefore are better-off than in the Chatterjee-
Samuelson equilibrium. Our cheap-talk equilibrium is in the seame spirit, but
is derived from an extensive-form game in which %falk takes place without =

mediator.?>

4. Conclusion

We believe that the economic importance of cosiless, non-verifiable, informel
communication is much greater then its role in the literature suggests. The
seminal work by Crawford and Sobel is justly famous, but applications have

only recently begun to appear.
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This paper introduces cheap talk to bargaining games. We emphasize that
cheap talk can matter in bargaining when participation is endogenous, because
the parties can then use talk to trade of f bargaining position against the
probability of continued negotiation. This talk can matter in an imporiant
way: the cheap-talk equilibrium we analyze features bargaining outcomes that
could not be equilibrium behavior in the absence of talk. Not surprisingly,
this intuition does not depend on anything as specific as a sealed-bid double
auction. See Farrell and Gibbons (1986) for a more general discussion of
these issues.

Cheap talk can be important in many other economic settings as well.
Farrell (1987), for instance, studies cheap talk between potential entrants
in & natural monopoly, Farrell and Salonmer (1985) consider cheap talk between
potential adopters of a new technology, Gibbons (1987) models interest
arbitration as a cheap-talk game, Matthews (1987) analyzes presidential
rhetoric as a cheap-talk veto threat in the budgetary process, and Sobel
{1985) develops a theory of credibility in finitely repeated relationships.
The fundamental insight that cheap talk can be credibdle in variable-sum
games, combined with the ubiquity of such talk, suggesis that a rich

collection of other applications lies ahead.




APPERDIX

In this Appendix we adapt the Chatterjee-Samuelson analysis to suit our
purposes, and then use the results to derive the equilidbrium value of y. We
give a formal statement (and proof) of the equilibrium cheap-talk and
bargaining behavior in Lemma !'. We also prove Propositions 1 and 2.

Consider a sealed-bid double auction with seller-type Ve uniformly

distributed on [Ys'Gs] and buyer-type v. independently and uniformly

b
distributed on [Yb’; ]. Both parties name prices, Py ang Py and trade
occurs at the average of the two prices if the buyer's price exceeds fhe
seller's.

As Chatterjee and Samuelson show, an essential part of a bounded, mono-
tone, and differentiable equilibrium is the solution of a linked pair of

differential egquations, and one solution (on which we and they focus) is

linear:

ke
<

o
It

G
(1)

~ _2
By(vy) =5 vy ¥

Three cases must be considered. Pirat, if the use of these strategies would
imply that no type of either party is sure to trade (that is, 55(Gb) < 5;(58)

d 7 > D t {1ibri i =7 d
an ps(ys) > pb(gb)), then the equilibrium strategies are ps(vs) ps(vs) an
pb(vb) = §£(vb). Second, if the use of these strategies would make one party
sure to trade, then the equilidbrium is modified as follows: If scome type of

gome player is not sure to trade, then the buyer-type v, nanes the price

12




pb(vb) = min (§£(vb),5;(65)) and the seller-type v, names the price ps(vs) =
max (§g(vs),§£(yb)). Third, if all types of both players are sure to trade,
then the Chatierjee-Sammelson equilibrium breaks down, gnd a continuum of
equilibria exist in which all types of both parties name any price in the
interval [?rs,gb]. We deal with this case below.

When no seller-type is sure to trade, calculation shows that the buyer's

interim payoff is:

(O if Vb S El
2
_ _ (v, -8)
(2) U vy Ly, 7 Ly, 70 = = if §< vy ¢ By
2lvgmyg)

—S . -
kvb—ﬁf' 5 :Lfvb>5,

where A = (Gb - gs)/4, 8=y, + 4 and R = ;s + A. {In this notation, no
seller-type is sure to trade when Yy < E.) The three cases in (2) correspond
to the cases in which the buyer, given vy and the supporis of the players’
types, is sure not to trade, might trade, or is sure to trade, respeciively.
When some but mot all seller-types are sure to trade {(i.e., B < vy < BY,

an interval of seller-types trade with the lowest buyer-type. The interim

payeff to Yy is then

- - <Ib_zs'—£\)2
(3) gb = Ub(zb;[ys’vsj’[zb’vb]} N
5(v-vy)

and the interim payoff for other buyer types is

13
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{v. v -A)E
b -8 1 -
_ L —r— -3 gb if vy < By
(4)’ Ub(vb; [Y-S’vs]’[vb’vb]] = E(VS—ES) )
P Ve T Y5 -
vy - B -3 gb + 5 if Yy > B.

Finally, when all seller-types are sure to trade (B < gb), then all
buyer-types alsoc are sure to trade, and the Chatterjee-Samuelson equilidbrium
breaks down: +the bids given by (1) are irrelevant, and the strategies
pb(vb) = ﬁé{?s) and ps{vs) = 5b(zb} are not an equilibrium. Without
proposing & general theory for this problem, we note that the subgame
{vs e [0,1-3], vy € (y,%]} is symmetric about % and so (when y > %D it is
natural to assume that trade will occur with certainty at a price of-%. Then
a buyer-type v, > L gets a payors (vb— %}. As noted in the text, a "one-

b -2

step” equilibrium at price-% formalizes this outcome.
As described in the text, an equilibrium value of y must satisfy the

necessary condition

(5) (1-y)v, (73:L0,1y ], [7,1]) + 50, (w3l1-5,1 1. [y 1 D)

= (1-Y)Ub(}';!:os‘l'}'],[0;}’})y

since the left-hand gide represents buyer-type y's expected payoff if he says
“keen” and the right-hand side represents his expected payoff if he says "not
keen."

The first term on the left-hand side of (5) is strictly less than the
right-hand side, because the only difference is that in the first term the
seller is more optimistic about the buyer's type. Therefore the second term

on the left-hand side is strictly positive, so the buyer-type y trades at
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least sometimes in that subgame (y > g=1- gy, or y > %), and some seller-

types trade for sure. On the other hand, since in this subgame B > 1, not

all seller-types trade for sure. Thus (3) applies in the second term of

(5).
On the right-hand side of (5), which involves the subgame

{vs e [0,1-v], vy € [0,7]}, the critical type B is equal to 1- %y, so ¥

trades for sure in that subgame, since y >-% implies y > B. But v, = 0 < B =

%y, s0 no seller-type is sure to trade and the bottom case of (2) applies.

Finally, in the first term on the left-hand side of (5), involving the

subgame {vs e [0,1-7], vy € [v,1]} (in which both players are keen},

B =2 . y. So if y > % -y, 0ory> g, then y trades for sure when both

4
agents are kxeen. This means that all types of both agents trade for sure,
and the Chnatterjee-Samuelson analysis breaks down; as discussed in the text,
we consider the one-step equilibrium in which trade occurs with certainty ai
price 3.
Substituting a&ll this into (5) yields
1 1,7 2 5 i
- - =} +t = Y= = {(lmy)|l= Y= —
-9y - 3) By(4 y-1) -9y )
which has solutions
y = [22 + 12 /2}/49
= 103 or .795
Since the analyasis of the second term of (5) proved that y > %’ the solution

is y = .795, which exceeds-%, confirming that the Chatterjee-Samuelson

equilibriur indeed bresks down when both parties say "keen.'
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This coumpletes our derivation of the equilidbrium value of y. We next
state and prove Lemma {, which describes our equilibrium. Finally, we prove

Propositions 1 and 2.

Lemma 1: The following behavior defines the equilibrium path of a perfect
Bayesian equilibrium in our two-stage bargaining game. (We omit descriptions

of the optimal bids following deviations in the cheap-talk phase.)

Buyer: If Yy < ¥ then

(i) say "not keen" in the first stage, and

(1i) if the seller says "not keen" in the first stage then bid p, = O in the
second stage, but if the seller says "keen” in the first stage then
bid

2 .1 2.5
Py = WR{EV, * 75, 3 v

in the second stage.

If vy 2 ¥y then

(1) say "keen" in the first stage, and

(ii) if the seller says "keen" in the first sitage then bid Py, = 1/2 in the
second stage, but if the ssller says "not keen" in the first stage then

bid

i

AT
vy g vt 3

W

Py

in the sscond stage.
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Seller: If Vg > 1=y then
(i)  sey "not keen" in the first stage, and
(1i) if the buyer says "not keen" in the first stage then bid p = 1 in the

second stage, but if the buyer says "keen" in the first stage then bdid

2 1 1 1 5
Py~ max{gvs + Z *‘Tg(T‘Y)s §'+ TEY}

in the second stage.

If v_ < 1~y then

{i)  say "keen" in the first stage, and

(ii) if the buyer says "keen” in the first stage then bid p_ = %'in the
second stage, but if the buyer says "not keen” in the first stage then
bid

2 1
= -+
Py 3Vs 4Y

in the second stage.

Proof. The equilibrium bidding strategies in the {"keer", "not keen"} and
["not keen", "keen"] subgames follow from $he analysis in the first parit of
this Appendix. This means that the bidding strategies specified in the Lemmna
are sequentially rational. It therefore suffices to show that the necessary
condition (5) is also sufficient. This is a direct result of the fact thai
higher buyer-types are more concerned with the probability of trade than are
lower buyer-iypes.

Formally, define the difference between the payoffs from saying "keen"
and saying "not keen," given subsequent optimal behavior by a buyer of type

Vs 88




(1-Y)Ub(vb;[0,1-}f],[y,1 ])

ht

D(vb)

+

U (vyslt=y,1 LIy, 1D

- (1-p)u (vyslo, 1=y ], Lo,y ],

Note that vy may fall outside the buyer's type interval in the subgame, if
the buyer deviates in the cheap-talk stage. The functions Ub are nonetheless
well-éefined.

We must show that D{vb) > 0 for v, > y and that D(vb) <0 for v, <y
Thig will show that our proposed egquilibrium is indeed an eguilibrium -- that
is, that no buyer can gain by deviating iﬁ the cheap-talk stage and then

submitting an unexpected bid. (4 similar proof works for the seller.) We do

this by showing that

(1)  For v, ¢ 1/2, D(vy) £ O

| V4

(ii) TFor vy 2 1/2, D (vb) 0.

Since y ><% and since D(y) = 0, (i) and (ii) prove our proposition.

Consider first Vb < 1/2. Since the seller bids 1/2 after

["keen", "keen"!}, the first term of D(vb) vanishes. Moreover, the seller's
" n L1 1] - ~ 3 2
minimnm bid after {"not keen", "keen"} is pb(y) = 2y (see equations (1)), and

since 3y > 1/2, the second term of D{vb) also vanishes. Hence, ii{ is immedi-

%

ate that D(Vb) <0 for v

S 172

Now consider the derivative D'(vb), for v, > 1/2. Since the derivative

of the interim payoff is equal to the probability of trade (by the envelope

theorem), and since buyer-types vy > 1/2 trade for sure in the

18
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{"keen", "keen"| subgame (since the seller bids 1/2 for sure), the derivative
of the first term of D(Vb) is (1-y). The derivative of the third {negative)

term is [~(1—y)] times a probability. Beo, for vb ? 1/2,
' 4. 1=

Q.E.D.

Proposition 1: The outcome of our cheap-talk equilibrium is not an

equilibrium outcome without cheap talk.

Proof: Consider a buyer of type vy > y. In equilidbrium he sometimes bids

1/2 {following "keen" from the seller) and sometimes bids

~ 2 4 i
Pb(Vb;[""}’J],[YJ]) 3vb +Z(1"Y) +1_§

ES

e
ﬂ_.;

il
3
(following "not keen” from the seller.) Note that the latter bid exceeds
1/2. Dividing his bids into the iwo classes, "bids = 1/2" and "pbids > 1/2",
we see that the frequency of the first class is (1-y) (i.e., the probability
that the seller says "keen.") We notice also that the seller facing this

buyer sometimes bids 1/2 and sometimes bids

p (v ) = maﬂf)'s(vs;[i-y,ﬂ,[y,ﬂ), 5b(y;[1-y,1],[y,1])}
> b (wslt=,1 LIyt D
P a2 oy 2 L5 1
=33 AT AR




Given knowledge only of the buyer's type vy > v, therefore, we see a Joint

distribution of buyer's and seller's bids as follows:

PS
1/2 >1/2
1/2 (1-y) 0
Py
>1/2 0 ¥

But such correlastion would be unattainable in a Nash eguilibrium without
cheap talk.

Q.E.D.

Lemma 2: In any equilibrium, the seller's bid Py iz a weakly increasing

function of his type Vg

Proof: Given &ny seller's bid p_, the distribution Fb(-) of the buyer's bid
Py, determines a probability of trade, =n = 1-Fb(ps), and an expected price

conditional on trade,

e = Ep ‘{(Pb*’PS)/gI Py 2p }‘

b
Thus in choosing a bid Pq the seller is choosing & point in {e,n) space. The
relationship between Py and e is strictly monotone, moreover.
In terms of (e,n), the seller's expected payoff is just n(e—vs).
Therefore sellers with higher Vs have steeper indifference curves in (e, n)

space. This means that if v_ prefers (e,n) to {(e’,n"), and e’ < e then so

20
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does v' > v _.

3 ]

Let e*(vs) be the optimal choice of e on the available locus for
seller-type Ve Then our observation concerning the slopes of the
indifference curves for different types implies that e* is (weakly)

increasing in v Consequently, so is the bid Py-

Q.B.D.

Proposition 2. There does not exist an equilibrium without cheap talk in

which sellers v_ ¢ [1-y,1] and buyers vy € [y,1] name the prices ps(vs) and
Pb(Vb thet they name in the {"not keen", "keen"] subgame of our cheap-talk

equilibrium.

Proof. An equilibrium without talk must also specify the prices named by
sellers Vs £ [O,1—y]. By Lemma 2, these sellers bid no more than ps(1-y),
the lowest seller bid in our subgame. Thus, the probability distribution of
seller prices that the buyer faces in the equilibrium without talk has either
a mess point at ps(1-y) or (even betier for the buyer) support below ps(i—y).
In either case, every buyer-type's preference between the bids p, = ps(i—y)
and py = ps(ﬁ—y)+5 (for any £ > 0) shift strictly in favor of the former. In
the {"not keen", "keen"} subgame of our cheap-talk equilibrium, however,
buyer-types v, [y,1] bia pb(vb) = ps(ﬁ-y) + (Z/S)Vb. Therefore there exists
8 > O such that buyer-types vy ¢ (y,y+8) prefer to bid ps(1—y) rather than
py(vy) = ps(1-y) + {2/3)v,, so the putative equilibrium without talk cannot

exist.
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FOOTNOTES

lror those who miss the lawyers, consider the commitment necessary to play
even this simple game: what, for instance, stops one party from reneging on
his offer in order to capitalize on the information conveyed by the other

party's offer?

24 third rationale for there being no trade after both players say of "not
keen" is that they need to coordinate on when and where to meet on Monday,
and an attempt to arrange a meeting belies a party's claim that he is "not
keen". Note that this is not the same as saying that talk determines whether
the parties can meet; such talk would not be cheap talk. Here the set of
times and places availablie for a meeting is independent of the talk, but is
large enough and sufficiently lacking in focal points that meeting without

agreement is unlikely.

3In the standard case in which vy, and v, are irdependently and uniformly
distributed on [0,1], all duyers with Vi 2 i/4 and all sellers with vy < z/4
claim to be "keen". Strictly, the other types of buyers and sellers, who
will not trade, may say anything. 3But if there are any cosis of serious

bargaining, then they must say "not keen”.

“The ex-ante expected total geins from trade in our eguilibrium are given by

> 8-11y ( 2
- N + 1 = = .
(1-7) 2 7

2+y 1 _3_y)3 +%(1_y)[y2 - %)2}_

N

|
——

I
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50f course, the subsequent sealed-bid double auction does require a mediator,
both to accept simultaneous reports and to force the parties to walk away if
trade is not prescribed (even if trade would be efficient). But such & game
is hardly central to the itrade-off beiween bargaining positicn and the

probability of continued negotiation that allows cheap talk to be credidble in

our analysis.



24

REFERENCES

Chatterjee, K. and W. Samuelson (198%); "Bargaining under Incomplete
Information," Qperations Research; 31, 835-851.

¥

Crawford, V. and J. Sobel (1982); "Strategic Information Transmission,’
Beonometrica; 50, 1431-1451.

Parrell, J. (1987); "Cheap Talk, Coordination, and Entry," Rand Journal of

Economiecs, 18; 34-39,

and R. Gibbons {1986); "Cheap Talk in Bargaining Games," M.I.T.
Working Paper #422, June.

and G. Saloner (1985); "Standardizatica, Compatibility, and
Innovation,” Rand Journal of Bconomics; 16, 70-83.

Fudenberg, D. and J. Tirole (198%); "Sequential Bargaining with Incomplete
Information," Review of Economic Studies; 50, 221-247.

Gitbons, R. (1987); "Learning in Equilibrium Models of Arbitration,” X.I.T.
mimeo, September.

Leininger, W., P. Linhart, and R. Radner (1986); "The Sealed 8id Mechanism
for Bargaining with Incomplete Information," AT&T Bell Laboratories,
mireo, March. -

Matthews, S. (1987); "Veto Threats: Rhetoric in a Bargaining Game,"
University of Fennsylvania mimeo, February.

and A. Postlewaite (1987); "Pre-Play Communication in Two-Person
Sealed-Bid Double Auctions,"” CARESS Working Paper #87-12, University of
Pennsylvania.

Myerson, R. (1985); "Analysis of Two Bargaining Problems with Incomplete
Information,” in A. Roth (ed.), Game Theoreiic Models of Bargaining;
Cembridge University Press.

and M. Satterthwaite (1983); "Efficieni Mechanisms for Bilateral
Trading,"” JET; 29, 265-281.

Satterthwaite, M. and §. Williams (1987); "Bilateral Trade with the Sealed
Bid Doubdble Auction: Existence and Efficiency," Northwestern, CMSEMS DP

#723.

Sobel, J. (1985); "A Theory of Credibility,” Review of Economic Studies; 52,
557-573.

S and I. Takshashi (198%); "A Multistage Model of Bargaining,” Review
of Economic Studies; 50, 411-426.

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




25

/ \'f\’ade h ovr egbm. )
/ \%mde in CS esbm.

>

' 2 § 1
ol s I“ELX = 795
~, 193 o404

Buyer's e, Vo —

FIcURE 4







Jan-88
RECENT ISSUES QF THE WORKING PAPER SERIES
QF THE DEPARTMENT OF ECONOMICS
UNIVERSITY OF CALIFORNIA, BERKELEY

Copies may be obtained from the Institute of Business and Economic
Research. See the inside cover for further details.

8751

8752

8753

8754

8755

8756

8757

Barry Eichengreen
DID INTERNATIONAL ECONOMIC FORCES CAUSE THE GREAT DEPRESSION?

Sep-87.

Jeffrey A. Frankel
MONETARY AND PORTFOLIO-BALANCE MODELS OF EXCHANGE RATE DETERMINATION

Sep-87.

Albert Fishlow

MARKET FORCES OR GROUFP INTERESTS: INCONVERTIBLE CURRENCY
IN PRE-1914 LATIN AMERICA

Sep~-87.

Albert Fishlow

SOME REFLECTIONS ON COMPARATIVE LATIN AMERICAN
ECONOMIC PERFORMANCE AND POLICY

Sep-87.

Barry Eichengreen

REAI, EXCHANGE RATE BEHAVIOR UNDER ALTERNATIVE
INTERNATIONAL MONETARY REGIMES: INTERWAR EVIDENCE
Sep-87.

Leo K. Simon and William R. Zame

DISCONTINUQOUS GAMES AND ENDOGENQOUS SHARING RULES
Oct-87.

Leo K. Simon

A MULTISTAGE DUEL IN CONTINUOUS TIME

Cct-87.




RECENT ISSUES OF THE WORKING PAFER SERIES
OF THE DEPARTMENT OF ECONOMICS
UNIVERSITY OF CALIFCRNIA, BERKELEY

Copies may be obtained from the Institute of Business and Economic
Research. See the inside cover for further details.

8758 Joseph Farrell and Carl Shapiro
OPTIMAL CCONTRACTS WITH LOCK-IN

Oct-87.

573% Joseph Farrell and Eric Maskin
RENEGOTIATION IN REPEATED GAMES

Oct~87.

8760 Joseph Farrell and Nancy T. Gallini
SECOND-SOURCING AS A COMMITMENT: MONOPOLY INCENTIVES TO ATTRACT COMPETITION

Oct-87.

8761 Pranab Bardhan
ALTERNATIVE APPROACHES TO THE THECRY OF INSTITUTICONS
IN ECONOMIC DEVELOPMENT
Nov—-87.

8762 Jeffrey A. Frankel and Alan T, MacArthur
POLITICAL V3. CURRENCY PREMIA IN INTERNATIONAL REAL INTEREST DIFFERENTIALE:
E STUDY OF FORWARD RATES FOR 24 COUNTRIES
Dec=-87.

2863 Joseph Farrell and Rebert Gibbons
CEEAP TRZLK CAN MATTER IN BARGAINING
Jan-88.

€864 Joseph Farrell and Garth Saloner

COCRDINATION THROUGH COMMITTEES AND MARKETS

Jan-88.

<0
6]
ay
w

Joseph Farrell and Carl Shapirc
DYNAMIC COMPETITION AND SWITCHING CO87Ts

Jan-88.






