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ABSTRACT
A chance-constrained linear program is a variant of a linear program in which the data defining
its constraints are random and a solution is feasible only if it satisfies the constraints with prob-
ability at least a given confidence level. A special case of chance-constrained linear programs is
when only the right-hand sides of constraints are random and they follow a discrete distribution.
This often arises when taking a sample average approximation of an unknown distribution. For
the special case, the randomness can be taken care of by reformulating the problem as an integer
linear program whose integer variables are binary [3].

However, it is often difficult to solve the binary integer programming reformulation at large-
scale due to the weakness of its linear programming relaxation. So, strengthening the reformu-
lation is crucial to improve computational performance. One way of strengthening the formula-
tion is to study a binary mixing set [1,2], a structure that commonly appears in the binary integer
programming reformulations.

In this talk, I will present our recent developments in understanding the structures of binary
mixing sets. We establish a strong and previously unrecognized connection to combinatorial
optimization. This new viewpoint enables us to unify and extend existing results on valid in-
equalities and convex hulls of the intersection of multiple mixing sets with an additional con-
straint lower bounding a function of the continuous variables. Our work was motivated in part
by a recent paper [4], but we use a completely different technique and recover the main result
in the paper as a simple corollary.
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