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Game analysis on cooperation based on R&D-advertisement in supply chain

HU Ben-yong' , PENG Qi-yuan’
1. School of Economics and Management, Southwest Jiaotong University, Chengdu 610031, China;
2. School of Traffic and Transportation, Southwest Jiaotong University, Chengdu 610031, China

Abstract: We constructed game model based on R&D-advertisement cooperation in a manufacturer-retailer
supply chain. The cooperation was heterogeneous and *advantage-advantage” , in which the retailer invested
advertisement and the manufacturer invested R&D. We analyzed and proved that the manufacturer’ s profit is
larger in Stackelberg equilibrium than in Nash equilibrium, here the manufacturer will provide a portion of re-
tailer’ s advertising allowance if the manufacturer’ s marginal profit is several times as much the retailer’ s mar-
ginal profit, but in Nash equilibrium the manufacture provides nothing. The relation of the retailer’s profit with
his marginal profit is uncertain both in Stackelberg equilibrium and in Nash equilibrium. The manufacturer’ s
investment in R&D is positive related to his marginal profit both in Nash equilibrium and in Stackelberg equi-
librium, and the retailer’s investment in advertisement is positive related to his marginal profit in Nash equilib-
rium, but negative correlation in Stackelberg equilibrium. We have proved the cooperative game equilibrium
has more Pareto advantage than non-cooperative game equilibrium. Further, we distribute the surplus by Rubi-
ntein bargaining model, and get the best Pareto scheme. Finally, we analyzed a model including
many retailers.

Key words: supply chain; heterogeneous cooperation; game theory; bargaining



