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Seller-buyer supply chain: A game theory framework
Jodo P. Almeida, Carla A. S. Geraldes, Joao P. Coelho

We present a game theoretical framework to study competition and collaboration scenarios in seller-buyer sup-
ply chains, representing a manufacturer that wholesales a product to a retailer who, in turn, retails to the final
consumer. We study cooperative and non-cooperative scenarios, by considering in the first case a Stackelberg
game under both the situations where one of the players, either the buyer or the seller, plays the leading role
by taking the initiative and forcing the strategy of the other player, the follower. In the cooperative game, we
analyse scenarios where the profit of both players are increased when applying joint cooperative strategies. We
also compute the Nash equilibria. This is undergoing work.

Keywords: Seller-buyer supply chain, Game theory, Stackelberg game, Nash equilibrium

I A:Nsv:mno poLTECNICO ;
DE GRAGANGA : )

Seller-buyér subply chain:
A game theory framework

Joao P. Almeida, Carla A. S. Geraldes, Jodo P. Coelho
CeDRI - Polytechnic Institute of Braganca

Introduction and background

We consider a seller-buyer supply chain consisting of a manufacturer which wholesales a product to a
retailer who, in turn, retails it to the final consumer. The interaction between seller and buyer can be
analised by considering cooperative and non-cooperative scenarions, as well as leader-follower
scenarios. This sets the perfect environment to introduce Game Theory as a tool to model the
strategic interactions between the two players in the named different scenarios.

Objectives

To develop a game theory framework to model the strategic interaction of one seller and one buyer
in a seller-buyer supply chain.

To consider different scenarios (cooperative and non-cooperative) and study which strategies are
Nash equilibra regarding the profit of both players

Methodology & goals

« Perform an review to understand: (i) the extension of research reg: g the
application of game theory in seller-buyer supply chains, in different cooperative and non-cooperative
scenarios; and (ii) which assumptions/constraints and parameters ought to be considered in order to set up

a game theory k to model strategic interactions in the seller-b upply chain,

and to be i for the

 Setting up the decision variables, the
analysis.

+ Development of game theoretic models within different scenarios. We consider both cooperative and non
cooperative scenarios. We investigate the exisitence of Nash equilibria and we consider Stackelberg games.

* Practical validation through numerical examples to better visualize the effects of the strategies by the
seller and the buyer.

Contributions

An extensive literature review has been performed.

Decision variables considered: Price charged to the buyer by the seller, Lot size and price
practiced by the buyer to the final consumer.

Different scenarios were considered: cooperative and non-cooperative.

Stackelberg games were considered in the non-cooperative scenario.
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