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Black-box Optimization is a method that maximizes or minimizes a function without derivatives or explicit
forms. In this study, we use a surrogate model-based black-box optimization with binary input variables, which can
be applied when there is only a small amount of data. Bayesian Optimization of Combinatorial Structures (BOCS),
in particular, uses a quadratic form of the surrogate model. When the acquisition function represents the candidate
parameter, its optimization process can be performed using D-Wave quantum annealer and other Ising machines.
This means that BOCS enables Ising machines to be used in even wider range of applications. We investigated the
properties of BOCS for various black-box functions. While BOCS outperformed random search in a quadratic form
of the black-box function, the two methods had no significant difference in performance when the form of the

black-box function remained unknown.
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