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Producer-Supplier Quality Assurance Signaling Game with
Incomplete Information

Dowhan Kim*

Abstract

This paper studies the quality assurance signaling game of suppliers when the producer
purchases parts from a supplier, and there is incomplete information regarding the quaility
of the parts. I develop an asymmetric information game model between the supplier who
knows his own type of quality and the producer who has only ex-ante beliefs about the
supplier’s level of technology and the quality of parts. Quality assurance is a way of
singnaling for a supplier to communicate his type under the possibility of adverse selection.
In the perfect Bayesian separating equilibrium, the supplier with high quality acquires the
quality assurance to prove that he really produces high quality parts under the relatively
small assurance cost. Producer who observes the supplier's signal can make an efficient
decision making under the updated posterior belief.

Traditionally in the operations management literature, quality issues are studied as
one-person decision problems for the supplier, where he minimizes costs subject to achieving
a predetermined quality level. Recently, there has been a paradigm shift in the study of
operations management issues - from a one-person optimization model to a game theoretic
framework. In particular, Reyniers and Tapiro (1995) considered the effect of contractual
paramenters such as price rebate and after-sales warranty on the choice of technology (and
thus quality) by the supplier and solved for the Nash equilibria of the game. Following the
game model of Reyniers and Tapiro (1995), Lim (2001) investigated the contract design
problem of a producer when he purchases parts from a supplier, and there is incomplete
information regarding the quality of the parts which is the first game-theoretic model of

quality contral that captures the informational asymmetry.

* Professor, School of Business Administration, Sejong University
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When a supplier and a producer negotiate a deal, there is an inherent tendency for the
supplier to overstate its quality of parts when the producer has incomplete information
about the capability of the supplier. In the model of Lim's study, the producer designs a
mechanism first, and the supplier accepts or rejects the contract. The supplier who accepts
the contracts plays the game according to the specifications of the accepted contract, In his
model, the supplier plays a completely passive role in the design of contract. He found the
pooling equilibrium such that the supplier compensates the producer by the same amount,
regardless of his quality type.

Key words: signaling game, supply chain, quality assurance, asymmetric informaion,
Bayesian equilibrium
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