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Expressive Power of Neural Networks Based on the Number

of Data That Can Be Expressed
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In this presentation, we propose a new index of expressive power of neural networks using the number
of data that can be expressed, and prove some properties of it. As an index of expressive power of neural
networks, the number of linear regions has already been known. In this index, it is hard to choose a most
efficient neural network which can express all of the given data. Also there is a question of whether it is
possible for two neural networks to express the same number of arbitrary data whenever they have the same
number of linear regions. Therefore, we define expressive power of neural networks according to how many
arbitrary data can be expressed. From this definition, we can know the number of data that can be given to
a certain neural network. Furthermore it is expected to be able to choose an optimal neural network that
can express any data for the given number of them. We prove some properties of our expressive power index
and obtain it concretely for cases of one hidden layer either by the exact value or by upper and lower bounds
that differ by 1.
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