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Introduction

e Problem:
— Yiest < predict(Xoq; Model)
— Model « train({x;, Yi}ti=1....n)

e Method

pe(x) =P =glx=x), g G=A{1,...,G}

y(x) = argmax py(x)
geG

) D i1 Lyi=g K (1 d(x, X))

Pg(X) = Pg,n(X) = S K(h=td(x, x:))



Method (cont.)

e Learning step

for h € H
fore=1,...,n
forg=1,....G
. S ity =gy K (A1 (xx4))
Pg.n(Xi) < T K Td00x:)
enddo
enddo
enddo
hioss < arg inf Loss(h)

heH

e Predicting

A

9(X)  arg maxg{Pg,h o (X) }



Computational Issues

e KNN Estimator
~ L Z{i:'yi:g} K(h;ld(x,xi))
pg,k(X) - m o K(hy td(x,x;))

=1

card{7 : d(x,x;) < hx} =k

e Selecting k
L Z{i:yi:g} K(h;;scvd(x,xz))

LCV
Py (%) = S o)
kLov (zi,) = arg min LCV(k, o)
LCV (k,io) = > gy (1 ) (i) )
y00) = g=1 [Yig=9] pg,k Ko
W zT'L:yi=g,7l?fi0 K<d(xi’xi0)/hk(xi ))
pé,kO)(Xio) — O

?:1,#7;0 K (d(xiaxio )/hk(xio ))



Performance Evaluation

fori € {1,2,...,n}
yi @V — argmax p;“V (x;)
geG

enddo

n

. . . 1
Misclassification <« - Z 1[y0 £y LOV]

1=1



Example: Speech Recognition

n = 2000 pairs (Xz’, yi)izl,...,Tw
x; = (x(f1), x(f2), - -

yi € {1,2,3,4,5} with {

Training by 5-fold cross-validation; Each fold has 50 pairs; Testing

set has 250 pairs.

, X(f150)) is the discretized log-periodogram.
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Speech Recognition: single run
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8.1. Speech Recognition Data Discrimination: One Run



Speech Recognition: repeat 50 times
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Fig. 8.2. Speech Recognition Data Discrimination: 50 runs



