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Multi-Product Multi-Stage Stochastic Inventory Problem Under Logistics Network

LIU Fengnian', FU Yongbin', SUN Hailin®
(1. School of Economics and Management, Nanjing University of Science and Technology, Nanjing 210094
2. School of Mathematical Sciences, Nanjing Normal University, Nanjing 210097, China)
Abstract: [Purposes | The monopoly manufacturer with production, transportation and wholesale makes reasonable decisions, inclu-
ding production, sales, inventory and transportation for a variety of products under uncertain environment. [ Methods ] The prices and
transport conditions of products transported in a complex logistics network are affected by the uncertainty of markets and road condi-
tion. With this background, a multi-product multi-stage stochastic inventory model under a logistics network is proposed and is
solved by Stochastic Dual Dynamic Programming (SDDP) algorithm. [ Findings]1) Theoretical analysis proves that the more the
number of stages of the multi-stage stochastic inventory model, the higher the return under certain conditions. 2) The results of nu-
merical experiments show that the final return of the multi-stage stochastic inventory model will gradually increase with the increase
of the number of stages under certain conditions. However, when the given conditions are not met, the multi-stage stochastic inven-
tory model may not have advantages. [ Conclusions ] The multi-product multi-stage stochastic inventory model under the logistics net-
work can confront future risks better under uncertain environment and has a profound and far reaching significance.

Keywords: multi-stage inventory problem; logistics network; SDDP; product pricing
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