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Mathematical optimization problems are not only theoretically but also
practically important. These problems contain a class of nonconvex discrete optimization problems.
Such problems are difficult to solve exactly because of their nonlinear and discrete nature.
However, recent progress on machine learning requests us to solve these problems exactly.

In this research, we developed a model building method and algorithms via integer programming
(integer optimization) for a class of nonconvex discrete optimization problems. The proposed method
allows us to solve feature selection problems in statistics and machine learning faster than
existing methods. In addition, the quality of the obtained solutions is better than those obtained
by the previous methods, for example, Ll-regularization.
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