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Statistical Mechanical Informatics for Priaml-Dual Structure and Macroscopic
Theory Included in Portfolio Optimization Problem
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In recent years, research has been conducted to elucidate portfolio
optimization problems using statistical mechanical informatics that can overcome these difficulties,
except but for portfolio optimization problems with multiple constraints. Not enough research has
discussed the primal-dual structure, the mathematical structure of each optimal solution, and the

relational expression between macro variables. Therefore, through this research, we compare the
investment risk minimization problem (primal problem) and the expected return maximization problem
(dual problem) using statistical mechanical informatics, and disclose their primal-dual structure
and macroscopic theory.
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