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Abstract of Thesis

Name (ZIANG LIU)

EVOLUTIONARY GAME APPROACH TO SUPPLY CHAIN MANAGEMENT AND
Title ENSEMBLE PARTICLE SWARM OPTIMIZATION
(ML Fz—r v A L N T o TR R LIk Db — AT S a—F)

Abstract of Thesis

Evolutionary game theory is a powerful tool in the analysis of various social systems, such as beliefs
cultural forms, practices, and techniques. The objective of this thesis is to explore the usefulness of
evolutionary game theory in supply chain management and designing effective particle swarm optimization
algorithms. This thesis is composed of three themed chapters

First, a just-in—time (JIT) purchasing model with single-setup-multi-delivery is introduced to
compare the total costs of the just—in—time model and the economic order quantity (EOQ) model. Also, we
extend the classical JIT-EOQ models to a two—echelon supply chain model which consists of one manufacturer
and one supplier. Considering the bounded rationality of players and the quickly changing market, an
evolutionary game model is proposed to discuss how these factors impact the strategy selection of the
companies. And the evolutionarily stable strategy of the proposed model is analyzed. Based on the
analysis, we derive the conditions when the supply chain system will choose the JIT strategy to propose
a contract method that ensures the system converges to the JIT strategy

Second, we investigate the optimal government policies on closed-loop supply chains and how these
policies impact the market demand and the returning strategies of manufacturers and retailers. This
chapter presents a design of closed—loop supply chains under government regulation by considering a
novel three—stage game theoretic model. Firstly, channel structure models are adopted to describe the
one—shot game between the manufacturer and the retailer in a local market. Secondly, based on the optimal
solutions and Stackelberg equilibriums, a repeated and dynamic population game is developed. Thirdly
the government analyzes the population game to find the optimal tax and subsidy policies in the whole
market. To solve the proposed model, the idea of backward induction is adopted

Third, we propose a multi-population ensemble particle swarm optimizer (MPEPSO). The proposed
algorithm consists of three efficient and simple particle swarm optimization (PSO) searching strategies.
The particles are divided into four subpopulations including three indicator subpopulations and one
reward subpopulation. Particles in the three indicator subpopulations update their velocities by
different strategies. During every learning period, the improved function values of the three strategies
are recorded. At the end of a learning period, the reward subpopulation is allocated to the best-—
performed strategy. Therefore, the appropriate PSO searching strategy can have more computational

expense.
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