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This thesis focuses on mixed-integer semidefinite optimization problems, which minimize or maximize
a linear objective function subject to constraints wherein a given matrix formed from the decision variables
is positive semidefinite, and some of the variables are integer-valued. Since this problem includes
nonlinearity and discreteness, various practical optimization problems can be formulated as a
mixed—integer optimization problem. However, studies on algorithms for mixed-integer semidefinite
optimization problems are relatively few, and solving large-sized mixed—integer semidefinite optimization
problems has been difficult in practice. With this background in mind, this thesis reviews some
cutting—plane algorithms for efficiently solving mixed-integer semidefinite optimization problems.
Cutting-plane algorithms are optimization techniques to handle complex constraints or an objective
function. Because of the extendability and ease of implementation, the cutting—plane algorithms have the
potential to efficiently solve mixed-integer semidefinite optimization problems by exploiting the
structure of the individual problems.

First, we consider the standard form of the mixed-integer semidefinite optimization problems and propose
a general-purpose cutting—plane algorithm for solving it. We also devise a branch—and—cut algorithm to
improve computational efficiency, which integrates the cutting—plane algorithm and a branch—and-bound
algorithm.

Second, we focus on the best subset selection problem for eliminating multicollinearity from linear
regression models. We give a mixed—integer semidefinite optimization formulation of the problem, in which
a subset of explanatory variables is selected under an upper bound on the condition number of the correlation
matrix of the selected variables. Then, we propose a specialized cutting—plane algorithm that exploits
the structure of the condition number constraint.

Finally, we focus on portfolio selection problems formulated as a mixed—integer semidefinite
optimization problem. Specifically, we consider a distributionally robust portfolio optimization problem
with limiting the number of invested assets. By exploiting the problem structure, we develop a scalable
cutting—plane algorithm for solving the model with the technique of positive semidefinite matrix
completion. In addition, we extend the cutting-plane algorithm for the cardinality—constrained
distributionally robust portfolio optimization so as to deal with another portfolio optimization problem
that minimizes the conditional value—at-risk under a cardinality constraint.

For this problem, we propose a cutting—plane method that incorporates into its subroutine another
cutting—plane algorithm that efficiently minimizes the conditional value—at-risk. From these results,
we discuss the potential of cutting—plane algorithms for mixed-integer semidefinite optimization.
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