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There are a range of approaches to the development of heuristic policies
for complex stochastic dynamic programs. It is usually a considerable
challenge to say much about the quality of performance of such policies.
We use a problem concerning the optimal dynamic control of (first)
admissions and (then) routing of impatient customers for service to
illustrate Lagrangian relaxation as an approach to the design of policies.
Some insights regarding the strength of performance of the derived index
heuristic for this problem are available from the nature of solutions to the
relaxation itself. These insights are strengthened by the development of
performance bounds. While we are able to assert the optimality of the index
heuristic in a range of asymptotic regimes, the performance bounds are
able to identify instances where its performance is relatively weak.
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