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ABSTRACT

In this study, an inventory management model based on a Markov decision process (MDP) framework is
developed for a finite planning horizon with discrete time periods. The primary objective of the model is to
minimize the total inventory management costs by determining the optimal order quantities and their
allocation to suppliers. Ordering costs are modeled as random variables, while In this paper, an inventory
management model based on the Markov Decision Process (MDP) framework is developed for a finite
horizon and discrete time periods. The primary objective of this model is to minimize the total inventory
management costs by determining the optimal order quantities and their allocation to suppliers. Ordering
costs are modeled as stochastic variables, while holding costs are represented as linear functions. Utilizing
a backward dynamic programming approach, optimal policies have been derived to minimize costs
associated with ordering and holding inventory. To evaluate the model, a case study was conducted in a
manufacturing company that sources polypropylene raw material from two suppliers. The results indicate
that optimal order allocation can significantly reduce the overall supply chain costs by the end of the
planning horizon. This cost reduction stems from the optimization of order quantities and the appropriate
selection of suppliers based on the policies provided by the model. The proposed model, by incorporating
uncertainty in ordering costs, demonstrates applicability in real-world settings. It offers effective tools for
improving decision-making and cost reduction in supply chain management and can serve as a practical
approach for manufacturing firms with multiple suppliers.
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