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Input decision model for vaccine manufacturer and supply chain optimization

EY

CAI Jian-hu' > ZHANG Yugie® ZHOU Qing'” XUAN Liyuan’ HU Xiao-ging'

1. Experimental Center of Data Science and Intelligent Decision-Making Hangzhou Dianzi University Hang-—
zhou 310018 China;

2. School of Management Zhejiang University of Technology Hangzhou 310023 China

Abstract: Nowadays the vaccine supply chain faces great challenges from yield and demand uncertainty. This
paper constructs a three-stage game model to describe the competition between a vaccine manufacturer and a
vaccine retailer ( Center for Disease Control and Prevention and community) . The optimal input quantity de—
cision of vaccine manufacturer under yield and demand uncertainty as well as the pricing and procurement
strategies of supply chain members in deterministic environment are analyzed. The subsidy contract and the
option contract are introduced to improve the performance of the vaccine supply chain respectively. The result
shows that the reasonable design of both contracts can improve the cooperation mechanism between the mem—
bers of the vaccine supply chain reduce the impact of yield and demand uncertainty realize a Pareto im—
provement of the supply chain performance and ensure the effective supply of the vaccine.

Key words: vaccine supply chain; yield uncertainty; multi-stage game; contract design



