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Abstract:

We consider a classical periodic-review serial inventory system with lost sales. When unsatisfied demand is
backlogged, it is well known that echelon base-stock (EBS) policy that aims to maintain a constant echelon
inventory position at each stage is optimal. Under the lost-sales setting, however, the EBS policy is sub-
optimal and does not always perform well. In this study, we propose two new classes of heuristic
replenishment policies: echelon projected non-stockout probability (EPP3) policy and echelon projected
inventory level (EPIL) policy. First, we consider single-index EPP3 and EPIL policies and prove that both
policies are asymptotically optimal with large unit penalty costs. Then, we construct dual-index and
sequentially optimized policies to enhance the performance of single-index policies. We establish simple
bounds on the performance of dual-index EPIL policies when the external replenishment lead times are
large. Our numerical results show that both EPP3 and EPIL policies perform consistently near optimal and
significantly better than the EBS policy. Finally, we extend both policies and all results to assembly inventory
systems with lost sales. This is joint work with Huanyu Yin (CUHK).
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