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Abstract: Decision-making problems that arise in complex systems (e.g., power
grids, emergency logistics, communications networks and supply chains) invariably
involve uncertainty and risk. These problems are further complicated by the
combinatorial nature of the decisions involved. First, we consider two-stage linear
optimization problems under reliability or quality of service considerations, which we
model as chance-constrained linear programs. At the first stage, decisions must be
made when some parameters are uncertain. As the uncertainty unfolds, recourse
decisions are made at the second stage to mitigate the risk. We propose branch-and-
cut and decomposition algorithms to solve the resulting large-scale mixed-integer
programs. Next, we review new models and methods for multicriteria risk-averse
optimization problems under conditional value-at-risk constraints. Our
computational experiments on staff scheduling and homeland security problems
show that our methods scale well with increasing number of scenarios.
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