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Study on the Optimal Inventory Policies of
Oil Distribution Center in a Two-Echelon
Supply Chain

Shao-Chang Miao

Abstract

This study seeks to investigate the optimal inventory and replenishment policies in the
military two-echelon supply chain with one distribution center and two local stores for oil items.
Oil is a deteriorating commodity. Highly volatile liquids undergo physical depletion over time
through the process of evaporation. Therefore, it is indispensable for oil items to consider the
loss due to deterioration while determining the optimal inventory policies. Markov Decision
Process (MDP) is employed to formulate the structure of supply chain and analyze interactions
between the distribution center and oil stores in this paper. The key advantage of Policy
Improvement Algorithm (PIA) is that it tends to be very efficient, because it usually reaches an
optimal policy in a relatively small number of iterations (far fewer than for the simplex method
with a linear programming formulation). Some fundamental theoretical results are derived and
discussed through a numerical example and sensitivity analyses. By applying the policy
improvement algorithm to solve military two-echelon supply chain problems, I hope to

improve distribution efficiency and to decline logistic cost.

Keywords : Markov Decision Process (MDP), deteriorating commodity, two-echelon supply

chain, Policy Improvement Algorithm (PIA).
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