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Abstract

For a dynamic retailer-supplier order fulfillment system, we show (and verify) that the optimal order policy is of dynamic (s, S) type.  We then examine the stability of retailer’s inventories under the optimal order policy, particularly in relation to the inventory target (i.e., order-up-to level, S) which translates to the requirement of effective supply capacity.  Over an infinite horizon, we obtained two findings of instability which can be a vital cause of bullwhip effect: 1) Trajectory of retail inventory position tends to be non-stationary under nonnegative (s, S) ordering (e.g., no returned orders allowable).  2) Trajectory of optimal inventory target is unstable in the manner of divergent oscillation, i.e., an infinitesimal disturbance will cause the optimal target to oscillate divergently.  
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