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Research on profit distribution and risk elasticity in a supply
chain based on retailers’ decision
LIU Jiaguo, LI Jun
(College of Economics and Management, Harbin Engineering University, Harbin 150001, China)

Abstract;To study the mechanism of profit distribution and profit risk elasticity in a price-driven supply chain, a price-
driven supply chain model consisting of one manufacturer and two retailers was proposed based on game theory. Different
decision behaviors of the retailers were analyzed, and their respective profit functions and risk elasticity to cost were de-
veloped ; numerical simulation and analysis were given. It was found that the decision pattern of the manufacturer and re-
tailers in the supply chain directly influences their distribution of income. The manufacturer will gain more when the re-
tailers make decisions independently and less when the retailers make decisions jointly; the income of retailers, on the
other hand, displays the opposite trend. Additionally, when the retailers make decisions jointly, though the retailers’in-
come is increased, the overall income of the supply chain decreases. In the end, this paper pointed out that whether the re-
tailers are in alliance or not, the income of manufacturer and retailers is in accordance with the cost risk elasticity. There-
fore, the risk elasticity can only be reduced by expanding the market capacity, reducing demand elasticity and product cost.
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Fig.1 Price-driven supply chain consisting of one
manufacturer and two retailers
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Fig.2 Price-driven supply chain when retailers make
decisions independently
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Fig.3 Price-driven supply chain when retailers make
decisions jointly
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Fig. 4 Risk transfer in firms and supply chain
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Table 1 Parameters of the simulation when cost is changing
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Fig.5 Simulation of profit of SC to cost risk
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