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Abstract 

This article deals with a mathematical model for multi-item inventory system under 

a collaborative scheme in a three-level supply chain consisting of multiple raw 

material suppliers, multiple manufacturers and multiple retailers in which different 

cycle lengths and stochastic demand and production rates are considered for the 

purpose of evaluating the optimal solution. The model is also validated in the supply 

chain of wood and furniture industry in the Caribbean region of Colombia. In the 

process, suppliers of raw wood (sawmills), manufacturers of home furnishings and 

major retailers are participated. Results include a comparison between three-level 

and two-level supply chains using the collaborative scheme as well as for the non-

collaborative scheme among the participating members of the chain. 
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