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where Lkm := {λkm−99, . . . , λkm}. For each instance, we keep the previous generated scenarios unchanged and
add one additional scenario. Figure 2 illustrates the impact of the number of scenarios on the objective value
and solution time of the first randomly generated instance (henceforth referred to as I1). This figure shows
that the objective value converges to around $900 by incrementing the number of scenarios. For this instance,
the stopping criteria are satisfied at m = 293. In Figure 3 we ignore the stopping criteria and increment the
number of scenarios up to 1000 for this particular instance. The figure displays that 293 is an appropriate
number of scenarios for this instance. Surprisingly, our experiments on 100 randomly generated instances
indicate that on average 307 scenarios are required to satisfy the stopping criteria.

5 CONCLUSION

In this paper, we studied a whey reverse logistics network design problem under demand uncertainty. We
first formulated the deterministic version of the problem as a hierarchical facility location model. Then a
two stage stochastic programming approach was taken to address the problem with stochastic demand. We
utilized the sample average approximation method to estimate the expected value function. We solved the
resulting stochastic programming formulation with a standard linear solver for small instances of the problem
with 5 nodes. Our experiments on 100 randomly generated instances indicated that on average 307 scenarios
were required to satisfy our proposed stopping criteria. A future direction of this research is to employ more
advanced algorithms to solve real-world instances of the problem with as many as 50 nodes.
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