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Limitation of Threshold Circuits designed for Machine Learning
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In this research, we theoretically investigate a question why neural
networks of large depth obtained by a machine learning method show significant performance for
various tasks. We consider a particular type of neural networks, called threshold circuits, and then

provide mathematical proofs which suggest that large depth contributes to the performance of
threshold circuits that carry out (somewhat artificial) information processing. As part of the
proofs, we also show detailed constructions (that is, placement of neural computational elements and

their connections) of threshold circuits that are guaranteed to be achieve good performance for the

information processing.
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