INFORMATION TO USERS

This manuscript has been reproduced from the microfiim master. UMI films
the text directly from the original or copy submitted. Thus, some thesis and
dissertation copies are in typewriter face, while others may be from any type of
computer printer.

The quality of this reproduction is dependent upon the quality of the
copy submitted. Broken or indistinct print, colored or poor quality illustrations
and photographs, print bleedthrough, substandard margins, and improper
alignment can adversely affect reproduction.

In the uniikely event that the author did not send UMI a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized
copyright material had to be removed, a note will indicate the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by
sectioning the original, beginning at the upper left-hand comer and continuing
from left to right in equal sections with small overiaps.

Photographs included in the original manuscript have been reproduced
xerographically in this copy. Higher quality 6" x 9" black and white
photographic prints are available for any photographs or illustrations appearing
in this copy for an additional charge. Contact UMI directly to order.

ProQuest Information and Learning
300 North Zeeb Road, Ann Arbor, Ml 48106-1346 USA
800-521-0600

®

UMI






THREE ESSAYS ON BARGAINING AND CHEAP TALK

Anna Ilyina

A DISSERTATION

Economics

Presented to the Faculties of the University of Pennsylvania in Partial Fulfillment of the

Requirement for the Degree of Doctor of Philosophy

2001

M fE

upervisor of Dissertation

Graduate Group Chairperson



UMI Number: 3015324

®

UMI

UMI Microform 3015324

Copyright 2001 by Bell & Howell Information and Learning Company.

All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

Bell & Howell Information and Learning Company
300 North Zeeb Road
P.0O. Box 1346
Ann Arbor, Ml 48106-1346



ABSTRACT
THREE ESSAYS ON BARGAINING AND CHEAP TALK
Anna Ilyina
George Mailath
It is generally impossible to design an ex post efficient mechanism for bilateral trading
when the traders’ valuations for an object of trade are private, there are no outside
subsidies and the traders can refuse to carry out a transaction if they expect to lose
money. The first two essays focus on the problem of bilateral bargaining with multiple
objects and private valuations, where efficiency loss can occur not only due to the failure
to reach an agreement to trade when positive gains from trade exist, but also due to the
failure to fully realize potential gains from trade because of selecting an ex post
inefficient object (not the one with the largest spread between the traders’ valuations).
The problem is studied for general, as well as for the special class of trading mechanisms
(k-double auctions), and also for simple and rich trading environments and under
different assumptions about the information structure of the game. It is proposed to
distinguish between fully ex post efficient mechanisms and the mechanisms, which are ex
post efficient with respect to the object selection (given that trade occurs, the traders
always select the best object, but trade does not always occur when gains from trade
exist). In simple trading environments, the second best mechanism is always ex post
efficient with respect to the object selection. For rich trading environments, the necessary
conditions for the second-best mechanism to be ex post efficient with respect to the
object selection are formulated. When the information structure is such that the optimal
choice of the object depends on the private information of only one of the traders, it is

il



always possible to design a mechanism that is ex post efficient with respect to the object

' d

selection.

The third essay develops an epistemic framework for the Sender-Receiver Cheap Talk
Games that is used to formulate sufficient epistemic conditions for credible neologism
(Farrell, 1985) and credible announcement (Matthews et al., 1991). It is shown that the
players’ knowledge of their opponents’ rationality must be bounded in order for them to

accept a message as credible neologism or as credible announcement.
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Chapter 1

Efficient Mechanisms for Bilateral
Trading with Multiple Objects

1.1 Introduction

Most market transactions involve complex negotiations between a buyer and a seller over
various attributes of the object of trade, besides its price, such as quality, technical speci-
fications and delivery date. This paper studies a buyer and a seller negotiating the terms
of trade. The buyer demands at most one good, which is selected from a set of trading
alternatives containing several indivisible objects. As an example, one can think of any
objects that belong to the same product category and have a variety of special features
(like, different models of cars or computers), in which case the seller’s reservation prices (or

the buyer’s willingness to pay) for different goods may not be the same.

In the first-best, ez post efficient, outcome of the bargaining process, the buyer and
seller always trade an object, which generates the highest total gains from trade and they
do not trade only if there are no gains from trade. Thus, the first question to be addressed
in this paper is whether an ez post efficient allocation is generally feasible in sufficiently
realistic trading environments, in which the traders have several alternatives to choose from.

The analysis of the bilateral trading problem presented in this chapter captures the
key features of a typical market environment, where the traders can refuse to carry out
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a transaction if they expect to lose money and there are no outside subsidies. In such
environment, the ex post efficient allocation is always feasible if the trading outcome is
contingent on perfect information about the traders’ preferences. However, when reservation
values are private, the problem of when to trade and which object should be traded becomes
more complicated and the exr post efficient outcome is not always feasible. Intuitively,
because of information asymmetries the traders have incentives to lie about their reservation
values in order to extract informational rents, which often creates distortions leading to the
failure to realize positive gains from trade.

The trading problem, where a buyer and a seller are bargaining over the price of a
single object for which their reservation values are private (independent random variables
distributed with positive continuous probability densities), was studied by Myerson and
Satterthwaite (1983), who showed that ez post efficiency is generally not feasible in a typical
market environment (when the intersection of the supports of the density functions is an
interval). The trading problem analyzed in this paper, where a buyer and a seller trade
only one good and their reservation values for all trading alternatives are independently and
identically distributed, is a natural generalization of the single-object bargaining problem
studied by Myerson and Satterthwaite. The issues addressed in this paper seem to be
important in a variety of contexts in the area of institutional and organizational design
including such problems as the assignment of (technology) licenses and optimal procurement

of goods and services.

Another extension of the single-object bilateral trading problem was analyzed by
McAfee (1991), who studied the possibility of implementing an ez post efficient alloca-
tion in a bilateral asymmetric information environment with continuous quantities and
each trader’s private information represented by a scalar.! His main finding was that the
implementation of ez post efficient quantity requires that ’even the worst type of one agent
will trade with the best type of the other’ (p.52, 1991). In other words, the implementation
of ez post efficient quantity is impossible without outside subsidies when the supports of the

!McAfee assumes that the seller’s possible cost functions are convex nondecreasing and parametrized by
s, the seller’s private information, and that the buyer’s possible value functions are strictly concave and
increasing and parametrized by t, the buyer’s private information.
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buyer’s value functions and the seller’s cost functions coincide (this result is essentially par-
allel to the result of Myerson and Satterthwaite). Other papers on bargaining with multiple
units and dimensions include Spulber (1988), which analyses the interim-efficient mecha-
nisms for a special case of McAfee’s model and Linhart and Radner (1988), which studies
non- Bayesian mechanisms of bilateral trading with several objects. A good overview of the
literature on multidimensional screening can be found in the paper by Rochet and Choné
(1998), which analyses an optimal pricing problem of a multiproduct monopolist facing a

diverse population of consumers.

Besides being more realistic than a single-object bargaining model, the problem of bar-
gaining with several potential objects of trade presents an opportunity to study the trade-
offs between the two types of ex post efficiency loss. When the traders are involved in
bargaining over several objects, they have to decide not only on whether to trade or not,
but also on which object should be exchanged. Therefore, the efficiency loss can occur not
only due to the failure to reach an agreement to trade when positive gains from trade exist,
but also due to the failure to fully realize potential gains from trade because of not choosing
the best possible object (i.e. the one, which maximizes the difference between the traders’
valuations, provided that the latter is positive).

When would it make sense to distinguish between these two types of ez post efficiency
loss? Here is an example of a game, where such distinction may be relevant. Consider a
buyer, who demands only one good and who sequentially faces n sellers, with each seller
offering several models of the same good. The buyer’s reservation values for all possible
trading alternatives are drawn from the same probability distribution prior to each new
interaction. The game ends when trade takes place. Although the analysis of the problem
described above is beyond the scope of the paper, intuitively it seems that in such a game
the buyer may prefer to employ a strategy that increases the probability of selecting the
best object in every interaction with a seller, conditional on the event that trade takes place.

The main distinction between the trading environments studied in this chapter and the
one in McAfee’s paper is that this model assumes that each players’ reservation values for all
potential objects of trade are independently and identically distributed (as, for example, the
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buyer’s tastes and therefore his valuations of different models of cars may be uncorrelated),
while in McAfee’s paper, the traders’ valuations of different quantities are correlated. Thus,
in contrast to the McAfee’s paper, the uncertainty in this model is multidimensional and
so are the players’ types.

Throughout this paper we will study the bilateral trading problem with two potential
objects of trade, i.e. the simplest framework that allows us to see how the presence of several
trading alternatives affects the players’ incentives to reveal their private information.

The first part of the analysis focuses on a relatively simple trading environment, where
each trader’s reservation value for every object is either high or low. It turns out that in
such environment, any incentive feasible mechanism which maximizes total ez ante expected
gains from trade always guarantees an ez post efficient object selection (although the ez post
efficiency is not always incentive feasible). It remains unclear, however, whether the same
property obtains in more general environments, for example, where the players’ valuations
are drawn from the probability distributions defined on the sets containing an arbitrary
finite number of elements. For such trading environments, the necessary conditions for
a second-best mechanism to be er post efficient with respect to the object selection are
presented in the last section of the chapter. |

The plan of the chapter is as follows. Section 1.2 introduces notation and definitions.
Section 1.3 presents the characterization of the first- and second-best mechanisms for bilat-
eral trading with two potential objects of trade in a simple trading environment. Section
1.4 analyses the possibility of designing a second-best mechanism that guarantees the ez
post efficient object selection in more general (rich) environments.

1.2 Notation and Definitions

Let Q = {go,q1,q2} denote the set of all trading alternatives, where qo is the no-trade
option and ¢;,q2 are two distinctly different indivisible objects. The traders’ reservation



values for all potential objects of trade are independent random variables. Each trader’s
private information is represented by a vector, where V = (Vp,V4,V3) and C = (Co,C,,Ca)
denote the buyer’s type and the seller’s type, respectively. The traders’ reservation values
for the no-trade option are type independent and normalized to zero and for any i € {1,2},
Vi, C; are distributed on the interval [0, 1].

The realizations of the traders’ reservation values for both potential objects of trade
¢ and gz are their private information. The joint probability distribution F (V,C), where
2 2
F(V,C) = (_1'[1 FB (V.-)) ( 1 F$ (C.-)), is commonly known.2
= =

We will assume that the traders are involved in some bargaining process, which can be
modeled as an incomplete information game, where players choose their actions conditional
on their private information. The outcome of this Bayesian game is a vector of probabilities
of selecting qo, @ or g2 and a vector of the corresponding transfer payments. As it follows
from the Revelation Principle, in order to characterize an optimal trading procedure we
can focus (without loss of generality) on the class of direct trading mechanisms where an
outcome is directly assigned to every possible list of types and the traders find it optimal
to reveal their types truthfully.3

Let P; be the price of ¢; and let m; be the probability that ¢; is selected. Then, for
any % € {0,1,2}, P; is defined as a mapping from the players’ type space into the set of all
positive real numbers, B; : [0,1]? x [0,1]2> — Ry, and =; is defined as a mapping from the
type space into the interval [0,1], m; : [0,1]% x [0,1]* — [0,1] . We will assume that for any
(v,C) € 0,112 x [0,1}?, gjon’,- (V,C) =1, which implies that only one object can be traded.

Suppose that both traders are risk neutral. The type V buyer’s expected utility defined
as a function of his report V, given the mechanism (P, %), is as follows*

EUS (¥ |V, (P, ) = Eo {g (v-m(e¥)-2(c7))}

2F, f denote the c.d.f and p.d.f , respectively.

3For a comprehensive discussion of Revelation Principle and direct trading mechanisms, see Fudenberg
and Tirole (1991).

“Ev and Ec denote the expectation operators, where expectation is taken over the set of all possible
types of the buyer and seller, respectively.




The type C seller’s expected utility defined as a function of his report C, given the

mechanism (P, ), is
- 2 ~ o,
EUS (C IC’ (P,‘I_I’)) = FEy { Z (R (C, V) —-Ci-m (C,V))}
=0

The traders’ reports can take any values in the interval [0,1].

We will also assume that traders can refuse to participate in the direct revelation game
when their interim expected gains from trade are negative (interim individual rationality).

Definition 1 A direct trading mechanism (P, %) is Bayesian incentive compatible if
for any C € [0,1,C" € [0, 1),

EU®(C |C,(P,®) ) 2 EU® (C'|C, (P, 7)) (ICS)
and for any V € [0,1]%,V' € [0,1)2,
EU® (V |V,(P,7)) 2 EBU® (V'|V,(P,7)) (1c®8)
The trading mechanism is individually rational if for any C € [0,1]% , V € [0,1]?,
EUS (C |C, (P,7)) 20 (IR°)

EUB (v |v,(P,7)) 20 (IRB)

Whenever the mechanism is both incentive compatible and individually rational we will
refer to it as incentive feasible.

When the players are bargaining over several trading alternatives, one can distinguish
between two types of ez post efficiency loss: (1) the traders can fail to reach an agreement to
trade when positive gains from trade exist; and (2) when trade occurs, the traders can fail
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to realize marimal potential gains from trade by not choosing an object which maximizes
the difference between the buyer’s valuation and the seller’s cost.

Thus, we can distinguish between
o fully ez post efficient (the first-best) trading mechanisms;

e trading mechanisms, which are ez post efficient with respect to the object selection
(only), i.e. when trade takes place, the object selection is always ez post efficient, but
the players do not always trade when positive gains from trade exist; and

¢ trading mechanisms which allow for both types of ez post efficiency loss.

The mechanisms described above are formally introduced in Definitions 2 and 3 below.

Definition 2 A trading mechanism is ex post efficient with respect to the object
selection if for any i,5 € {0,1,2}, m; (V,C) > 0 implies that V; — C; > V; — C;.

Full ex post efficiency requires that the players always trade when there are positive
gains from trade and that they always choose an ez post efficient object.

Definition 3 A direct trading mechanism (P,T) is ex post efficient (the first-best),
whenever it is ez post efficient with respect to the object selection and

1, if ;< C; forallie {1,2
m(V,C) = i forallie (1,2}
0, if V; 2 C; for some i€ {1,2}
When it is not possible to ensure that every agent’s type always makes the best trade,
the next best option is to design a trading mechanism, which maximizes the total expected
gains from trade.






