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Abstract 
The decision-making problems in which we minimize a convex quadratic loss function 
concerning continuous decision variables that are activated/deactivated by corresponding 
binary variables (MICQP) encompass a wide range of applications, from statistical learning 
to energy, finance, and logistics. However, due to the mixed-integer decision space and its 
nonlinearity, it is particularly challenging to study convex program approximations of MICQP 
and solve real-world problems. In the first half of this talk, I will first discuss the critical 
applications of MICQP, followed by a novel semidefinite programming approximation of 
MICQP, which gives the convex hull of the mixed-integer epigraph of MICQP and unifies 
several previously established results. In the second half, I will present a new class of 
algorithms for solving MICQP that significantly outperforms state-of-the-art methods.
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