Available online at www.sciencedirect.com

: GAMES and
,-. SCIENCE DIRECT -
%1 @ Economic
L e _ ' Behavior
ELSEVIER Games and Economic Behavior 50 (2005) 58—-78

www.elsevier.com/locate/geb

Core convergence with asymmetric information

Richard McLeand, Andrew Postlewaite*

@ Rutgers University, USA
b University of Pennsylvania, PA, USA

Received 7 June 2004
Available online 19 August 2004

Abstract

We analyze the ex ante incentive compatible core for replicated private information economies.
We show that any allocation in the core when the economy is replicated sufficiently often is approx-
imately Walrasian for the associated Arrow—Debreu economy.
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1. Introduction

The Debreu—Scarf core convergence theorem (Debreu and Scarf, 1972) is a fundamental
result in general equilibrium analysis: undeitable convexity assumptions, any allocation
that is not an Arrow—Debreu equilibrium will be blocked in a sufficiently large replica
economy. The theorem suggests why trade among many agents will lead to a system of
prices that agents take as given when minimal assumptions on the stability of allocations
are imposed.

Our aim in this paper is to prove a core convergence theorem for exchange economies
in the presence of asymmetric information. The particular manner in which we model
the asymmetry of information follows the development in McLean and Postlewaite
(20024, 2003). Agents'tility functions will depend on amnderlying but unobserved state
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of natured, and each agent will receive a private signal that is correlated with the state of
nature. A replication of this initial econontonsists of a set of a&mts whose utility func-

tions and initial endowments are the samehase in the underlying initial economy, but
whose private signals are independent conditionad .ddo agent’s information is redun-
dant in this replication procedure: regardless of the number of replications, each agent still
has information that can not be inferred from the aggregate information of other agents.

If the stated on which the agents’ utilities depend were observable prior to consumption,
then agents could exchange state contingent goods prior to the realizatiddafever, in
our modeb is not observable; all information about the realizatioa$ embodied in the
vector of agents’ types. Consequently, agents can trade bundles contingent on the realized
vector of types but not contingent @n Since agents’ types are independent conditional
oné, by the law of large numbers, the vector of agents’ types will (with high probability)
provide a highly accurate prediction of the realizeghen the number of agents gets large.
Hence, in this case one might hope that allocations contingent on the agents’ information
might approximate desirabdhllocations contingent ah

The main difficulty in formalizing this idea arises from the observation that allocations
contingent on agents’ information may not beéntive compatible. There are several core
concepts one might employ. In this paper, we studyehante incentive compatible core,
in which decisions are made at the ex ante stagd incentive constraints are taken into
account. Our main theorem shows that if an asymmetric information exchange economy
is replicated sufficiently many times, any ex ante incentive compatible core allocation is
approximately competitive in the sense that, for almost all agents, the utility from the core
allocation is close to the utility they receive at a certain complete information competitive
equilibrium allocation. Thus, asymmetricfarmation economies asymptotically behave
like complete information economies a8 fis core-type stability is concerned.

Several complications arise in the analysis of the core when an economy with asym-
metrically informed agents is replicated. First, while the core with complete information is
nonempty under quite general circumstances, Vohra (1999) and Forges et al. (2002) show
that the ex ante incentive compatible core may be empty in well-behaved pure exchange
economies. However, in McLean and Postlewaite (2003), we showed that when agents are
sufficiently “informationally small,” the ex ante incentive compatible core is nonempty.
Further, they show that the informational size of agents will converge to zero when asym-
metric information economies are replicatad natural manner, and, consequently, the ex
ante incentive compatibke-core will be nonempty after a suitable number of replications.

The second complication in investigating the ex ante incentive compatible core with
replication is technical. A key step in the proof of the Debreu—Scarf theorem is the ar-
gument that any core allocation must satisfy an “equal treatment” property. The equal
treatment property states that all replicds given type must receive the same bundle in
any core allocation. This property greatly simplifies the analysis since the dimensionality
of the space of allocations goes to infinity when the number of replications goes to infinity,
but attention can be restricted to alloceus that are feasible for the initial economy.
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