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Reservoir-computing based on the field theory of dynamically balanced neuronal
networks
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We previously constructed a novel statistical mechanical theory for
critically balanced neural networks. In this research project, we aimed at improving performance in
a machine learning problem called reservoir computing based on this theory. First, we succeeded in
developing a response theory that describes the information the neural networks probabilistically
read out in response to external inputs. Using this theory, we showed that the way neural networks
retain information about the input largely depends on the details of their connectivity. Then, we
numerically showed that the performance in reservoir computing can be improved by pretraining
balanced neural networks so that the information-retaining properties of the networks become
favourable to learning. Furthermore, we numerically demonstrated that generalisation performance of
the networks is improved by using an algorithm derived from a learning theory for balanced neural
networks.
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