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Abstract: Facility location models are ubiquitously involved in modern transportation and logistics problems. We
present recent results of two types of facility-location models that involve (i) competition and probabilistic customer
choice or (ii) location-dependent uncertain demand with ambiguously known distribution. For (i), we study a
Stackelberg game that admits a bilevel mixed-integer nonlinear program (MINLP) formulation, and derive an
equivalent, single-level MINLP reformulation and exploit the problem structures to derive valid inequalities, based on
submodularity and concave overestimation, respectively. We also study various model extensions by considering
general facility setup costs, multiple competitors, as well as other types of decisions for planning facilities. We
conduct numerical studies to demonstrate that the exact algorithm significantly accelerates the computation of CFLP
on large-sized instances that have not been solved optimally or even heuristically by existing methods. For (ii), we
represent moment information of stochastic demand as piecewise linear functions of location decisions, and then
develop an exact mixed-integer linear programming reformulation of a decision-dependent distributionally robust
optimization model. Our results draw attention to the need of considering various impacts of competition and
location choices on customer demand during strategic facility planning. (Papers related to the talk:
https://arxiv.org/abs/2103.04259 ; https://www.sciencedirect.com/science/article/abs/pii/S0377221720309449)
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