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A statistical mechanical analysis of system identification

using many false systems
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Abstract

We have analyzed a model in which an output of an
unknown system itself can not be observed and out-
puts of false systems which are similar to the unknown
system can be observed. Calculating the mean-squared
error of an adaptive filter analytically using statistical
mechanics, it has been proven that when the step-size
parameter satisfies 7 < 1, the larger the number K
and the diversity of the false systems are, the smaller
the mean-squared error is. On the other hand, when
the step-size parameter satisfies 7 > 1, the smaller the
number and the diversity of the false systems are, the
smaller the mean-squared error is. When the diversity
of the false systems is rich enough, the unknown sys-

tem is perfectly identified in the limit of n — 0 and
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