Feature Selection through Functional Approx-
imation

e Suppose the features of a pattern class can be charac-
terized by a function f(x).

e Given the training data:

(5131, f(xl))v SRR (INv f(:cN))

Find a functional approximation f (z) to f(x) accord-
ing to a certain criterion.



e Functional approximation:

— functional expansion
— stochastic approximation

— kernel approximation

e Functional expansion:

Given M classes fi(x) — the feature function of the
i-th class

training data for the 2-th class:
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Error criterion:
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o [f Bl — diag{)\l, Cee )\ml}
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e Stochastic approximation:

e If observed values of f;(z) at the sample points z¢, are
random variables for £ =1, ..., IV;. we consider



e = B{Gi(fi(z) — filz))}

G,(.) — a convex function such as

filz) = fi@)], [filz) — filz)]

fz‘(flf) = CQSOi(fC)

el = E{Gi(fi(z) — cipi(z))}
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e To find the root of

—Ei{gi(fi(z) — civi(z))pi(z)}
we use the R-M algorithm:
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lim Ei{[c;(k) — c]]*} =0

Prob{lim¢;(k) = ¢} =1



e Kernel approximation

e Use of feature functions in classification:
fi(ZC), 1= 1,...,M
Given a new pattern z*.

z* — wi if fi(z*) = max



