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Summary. The effectiveness and usefulness of the so-called high-order neural
networks for classification of chemical objects is demonstrated. The high-order
neural networks usually do not need hidden neurons for correct interpretation of
patterns. A simple formula for partial derivatives of the minimized objective
(error) function is derived, which is used for production of weight coefficients
during the adaptation process. An illustrative example dealing with inductive and
resonance effects of functional groups by the second-order neural network is
presented.
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1 Introduction

The paradigm of neural networks [1-3] offers new mathematical tools equipped
with learning features, which are able to classify patterns of quite diverse nature.
In particular, applications of neural networks in chemistry [4,5] are well
illustrated by effective correlations between molecular structure and activity.
Neural networks can be also used like “expert systems” that are able to classify
molecules by their structural fragments or special properties. Usually, these
applications are carried out by standard feed-forward neural networks adapted
by the back-propagation method [6].
The purpose of the present communication is to demonstrate an extension of
. the neural network approach towards the so-called high-order neural networks.
These neural networks are able to capture higher-order correlations between
neurons and thus they usually offer considerably enhanced performance in
adaptation and generalization processes. Moreover, knowledge determining “ex-
pert rules” can be deduced crafting networks to reflect complex informational
" structures.
i Minsky and Papert 7] studied two-layer neural networks (perceptrons) of all
J; orders and they concluded that high-order perceptrons are impractical due to the
=% exponential explosion of the number of high-order weight coefficients, and that
Fu:the first-order perceptrons are limited only to linearly separable patterns. Since
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