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The differences between spin configurations and spin correlations in machine

learning are investigated using spin models. Recent progress in machine learning stimulates
applications to physics and analyzing mechanisms of machine learning from the viewpoint of
statistical physics. We paid attention to the different effects on learning efficiency between
apparent spin configurations and graph representations which contain information of correlations. In
the case of the application to the classical and the quantum XY model, we have shown that the
neural network trained by the classical XY model can discriminate phases in the quantum XY model.
Through the application to the inverse renormalization group, we have confirmed that feeding
information of correlations between spins by the graph representation has improved the precision of
the inverse renormalization.
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