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Approximation algorithms for a class of stochastic selection problems
with reward and cost considerations

We study a class of problems with both binary selection decisions and associated
continuous choices that result in stochastic rewards and costs. The rewards are received
based on the decision maker's selection and the costs depend both on the decisions and
realizations of the stochastic variables. We consider a family of risk-based objective functions
that contains the more traditional risk-neutral expected-value objective as a special case. We
use a combination of rounding and sample average approximation to produce solutions that
are guaranteed to be close to the optimal solution with high probability. We also provide an
empirical comparison of the performance of the algorithms on a set of randomly generated
test problems. We find that for our supply chain example, high-quality solutions can be found
with small computational effort.
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