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Learning in feed-forward neural networks by
improving the performance
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Statistical mechanics is vsed to derive a new learning rule for a feed-forward neural
netwark with one hidden layer. Generalization to multilayer neural networks is straight-
forward, and proceeds in the same way as backpropagation.

We consider a noural network as a physical system, that can be in different states. There
are as many possible states as patlerns in the learning set, The encrgy of cach level is
proportional to the stability of the corresponding pattern. The statistical mechanies fice
energy ol the system, which we call performance, is a maximum [or the synaptic strengths that
stubilize all the patterns.

We propose a learning algorithm that looks for synaptic stiengths that maximize the
network’s performance. Patterns with lower stabilitics e more effective in doving the
learning process because they have a higher statistical weight. Taking different temperatures
for different layers improves the results.

1. Introduction

Lcarning and generalizing with neural networks is a promising way of
tackling problems which do not have any known algorithim that solves them.
Much work has been done in recent years to understand the gencral propertics
of ncural networks, and statistical mechanics proved to be a powerful tool in
this fickd [1, 2.

Learning in neural networks is the process by which the connexions between
ncurons, the synaptic cfficacies, arc modificd in order that a given set ol
input—output relations between patterns are reproduced. Most of our present
knowledge concerns networks containing only visible neurons. However, some
problems require the introduction of hidden units. A typical example is the
exclusive or —the XOR —of two binary inputs. The minimal feed-forward
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