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Abstract:   
We consider a joint stock replenishment and shipment scheduling problem applicable under a vendor-managed 
inventory (VMI) contract where the vendor has flexibility over the timing and quantity of resupply at a group of 
retailers located in a given geographical region. The retailers face stochastic demands. Under the VMI contract of 
interest, employing a temporal shipment consolidation strategy allows the vendor to hold smaller orders from the 
retailers and to release them in a combined shipment to realize transportation scale economies. Although the 
problem of interest has been investigated using renewal theory in the previous literature, computation of exact 
optimal policies has remained an open problem for over a decade. We formulate the problem via a stochastic 
dynamic programming approach. We examine the optimal joint policy specifying the vendor’s inbound replenishment 
and outbound dispatch quantities in successive periods so that transportation economies of scale due to shipment 
consolidation are realized without excessive inventory holding and/or order delay. We characterize the structure of 
the optimal policy as a zoned, state-dependent threshold policy that falls in a new class of policies in stochastic 
inventory control theory. The results extend the existing theory and concepts of generalized convexity while also 
generalizing Scarf’s seminal work on the notion of K-convexity and optimality of (s,S) policies.  
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