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Abstract:
Many classical inventory models become notoriously challenging to optimize in the presence of
positive lead times, since the state-space blows up and dynamic programming techniques become
intractable. This includes, for example, lost sales models with positive lead times, and dual-sourcing
models with positive lead time gap between the two suppliers. In this talk, we will present a new
algorithmic approach to such problems, which shows that as the lead time grows large, simple policies
become asymptotically optimal. These results are quite surprising, as this setting had remained an open
algorithmic challenge for over forty years. In particular, we will show that a simple constant-order policy
is asymptotically optimal for lost sales models with large lead times, and provide explicit bounds on the
optimality gap which demonstrate good performance even for small-to-moderate lead times. We will also
show that the so-called Tailored-Base Surge heuristic for dual-sourcing problems is asymptotically
optimal as the lead time gap between the two sources grows large. In both cases, our results provide a
new algorithmic approach to these problems, as well as a solid theoretical foundation for the good
performance of these algorithms observed numerically by previous researchers. Moreover, we will talk
about the implementation of Tailored-Base Surge policies at Walmart.com.
This is joint work with David A. Goldberg (Georgia Tech) and @WalmartLabs.
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