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摘要 为分析供应链运作机制对降低随机供应商产出和随机需求的影响,对比研究了两供应商-单制造商系统在MOI和VMI两种模式下的

供应链协同模型。MOI模式下,制造商管理并持有库存,提出了供应风险共享的协同机制;VMI模式下,供应商管理并持有库存,提出了收

益共享与额外惩罚的协同机制。分析了集中决策、MOI和VMI模式下的最优批量决策,证明了VMI模式下存在唯一的纳什均衡。研究还

发现,VMI模式更容易协调供应链,有效降低供需不确定的影响。MOI模式下的供应链可实现帕累托改进,但不能实现协调;而当参数满

足一定关系时,VMI模式下供应链的期望利润可达到集中决策。
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Abstract： In ovder to analyze the effect of operation mode of supply chain on supply chain performance under 

random yield and uncertain demand, supply chain collaborative models under manufacture-owned-inventory (MOI) 
and vendor-managed-inventory (VMI) are studied, which consist of two suppliers-one manufacturer assembly 
system. A collaborative model based on supply risk sharing is proposed under MOI, where the manufacturer is fully 
responsible for inventory decision and held inventory of components. Another collaborative model based on 
revenue sharing and additional penalty on critical supplier is proposed under VMI, where suppliers are fully 
responsible for the production and inventory decisions and held inventory. Optimal lot sizing under centralized 
decision, MOI and VMI are analyzed, and Nash equilibrium is proved to exist under VMI. Results also show that 
VMI is much easier to coordinate supply chain than MOI, and is more effective to reduce the effect of random 
yield and uncertain demand on supply chain performance. Supply chain can achieve Pareto improvements under 
MOI, but can not be coordinated. However, when parameters satisfy certain relationship, the expected profit 
under VMI can reach the profit of the centralized decision. 

收稿日期: 2011-02-17; 

基金资助:国家自然科学基金资助项目(71072035)

引用本文:   

于建红, 马士华, 周奇超 .供需不确定下基于MOI和VMI模式的供应链协同比较研究[J]  中国管理科学, 2012,V20(5): 64-74 

[1] Rajaram K, Karmarkar U. Product cycling with uncertain yields: analysis and application to process industry[J]. Operational Research, 2002, 

50(4): 680-691. 

[2] Kulkarni S. The impact of uncertain yield on capacity acquisition in process plant networks[J]. Mathematical and Computer Modeling, 2006, 
43: 704-717.  

[3] Yano C A, Lee H L. Lot sizing with random yields: a review[J]. Operation Research, 1995, 43(2): 311-344.  



[4] Anupindi R, Akella R. Diversification under supply uncertainty[J]. Management Science, 1993, 39(8): 944-963.  

[5] Gerchak Y, Wang Y, Yano C A. Lot sizing in assembly systems with random component yields[J]. IIE Transactions, 1994, 26(2): 19-24. 

[6] Bollapragada S, Morton T E. Myopic heuristics for random yield problem[J]. Operations Research, 1999, 47(5): 713-722.  

[7] Gurnani H, Akella R, Lehoczky J. Supply management in assembly systems with random yield and random demand[J]. IIE Transactions, 

2000, 32: 701-714 

[8] Agnihothr S, Lee J S, Kim J. Lot sizing with random yields and tardiness costs[J]. Computers and Operations Research, 2000, 27(5): 437-
459.  

[9] Güler M G, Bilgic T. On coordinating an assembly system under random yield and random demand[J]. European Journal of Operational 
Research, 2009, 196: 342-350.  

[10] He Yuanjie, Zhang Jiang. Random yield risk sharing in a two-level supply chain[J]. International Journal of Production Economics, 2008, 112
(2): 769-781.  

[11] Yan Xiaoming, Liu Ke. An analysis of pricing power allocation in supply chains of random yield and random demand[J]. International Journal 

of Information and Management Sciences, 2009, 20: 415-433. 

[12] Hsieh C C, Wu Chenghan. Capacity allocation, ordering, and pricing decisions in a supply chain with demand and supply uncertainties[J]. 
European Journal of Operational Research, 2008, 184(2): 667-684.  

[13] Gerchak Y, Wang Yunzeng. Revenue-sharing vs. wholesale-price contracts in assembly systems with random demand[J]. Production and 

Operations Management, 2004, 13(1): 23-33. 

[14] Zou X, Pokharel S, Piplani R. Channel coordination in an assembly system facing uncertain demand with synchronized processing time and 
delivery quantity[J]. International Journal of Production Research, 2004, 42(22): 4673-4689.  

[15] Granot D, Yin Shuya. Competition and cooperation in decentralized push and pull assembly systems[J]. Management Science, 2008, 54(4): 
733-747.  

[16] Wang Yunzeng. Joint pricing-production decisions in supply chains of complementary products with uncertain demand[J]. Operations 
Research, 2006, 54(6): 1110-1127.  

[17] Gurnani H, Gerchak Y. Coordination in decentralized assembly systems with uncertain component yields[J]. European Journal of Operational 
Research, 2007, 176(3): 1559-1576.  

[18] 马士华, 李果. 供应商产出随机下基于风险共享的供应链协同模型[J]. 计算机集成制造, 2010, 16(3): 563-572. 

[19] Choi K S, Dai J G, Song Jingsheng. On measuring supplier performance under vendor-managed-inventory programs in capacitated supply 
chains[J]. Manufacturing & Service Operations Management, 2004, 6(1): 53-72.  

[20] Wang C X. Random yield and uncertain demand in decentralized supply chains under the traditional and VMI arrangement[J]. International 
Journal of Production Research, 2009, 47(7): 1955-1968.  

[21] Fang Xiang, So K C, Wang Yunzeng. Component procurement strategies in decentralized assemble-to-order systems with time-dependent 
pricing[J]. Management Science, 2008, 54(12): 1997-2011.  

[22] Bernstein F, Chen Fangruo, Federgruen A. Coordinating supply chains with simple pricing schemes: the role of vendor managed inventories
[J]. Management Science, 2006, 52(10): 1483-1492.  

[23] Friedman J W. Game theory with application to economic[M] . New York:Oxford University Press ,1986. 

[1] 李新然, 牟宗玉, 黎高.VMI模式下考虑促销努力的销量回扣契约模型研究[J]. 中国管理科学, 2012,(4): 86-94

[2]

郑长征 刘志学 徐彬彬 .确定需求下VMI-TPL分销供应链集成库存策略研究  

[J]. 中国管理科学, 2011,19(4): 76-83 

[3]
林略 杨书萍 但斌 .时间约束下鲜活农产品三级供应链协调  

[J]. 中国管理科学, 2011,19(3): 55-62 

[4]
王林 陈璨 张金隆 易觉 .基于改进粒子群优化方法的供应商优选与订货量分配模型  

[J]. 中国管理科学, 2009,17(6): 98-103 

[5]

黄松 杨超.随机需求下联合选址-库存模型研究 

[J]. 中国管理科学, 2009,17(5): 96-103 


