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Approximation of multivariate

functions by neural networks with

convolution*
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Abstract. In this paper, we establish the quantitative approximation
order of multivariate functions by neural networks with sigmoidal
activation functions, explicitly expressed in terms of the modulus of
continuity. To this end, we introduce a separable convolution kernel
generated from sigmoidal functions to obtain a rigorous construc-
tive approximation of the target function. We then apply Cybenko’s
universal approximation theorem to approximate the resulting con-
volution operator by a neural network.

Finally, we provide numerical results illustrating the approxi-
mation behavior predicted by the analytical bounds of the modulus
of continuity.
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