Support Vector Classification

The kernel trick is to substitute k(x, x;) in place
of (x - x;). The decision function becomes:

fa(x) = sign [b + zgl Yok (x, X;)

The a; weights are found by solving:

mize % oy — - & ¥ k(x;, %)
ImMaxiinize oy — — ;0 Y, Y, R\ X, X
2 YTy i1 1YY R X, Xyg

subject to a; > 0 and _%1 a;y; =0
1=

The support vectors are {x; | a; > 0}.
They satisfy y; fo(x;) < 1.




Soft Margin Classification
It might not be possible or desirable to satisty:
yi (w-x;) +b) > 1
To allow violations, an error term can be added:
yi (W-x;) +b) 2 1=¢
where & > 0 and the problem is to:
minimize ||wl|%/2 + cfi%l ;
1=
where C' is chosen by the user. In the end, the
only change is 0 < a; < C

v-Parameterization
Another type of soft margin classifier satisfies:
yi (W-x3) +b) = p—§
where p > 0 is a free parameter, and solves:
minimize .21 '21 ook (X, %)
1=1 7=
subject to 0 < «; < 1/(vm),

5 a;y; = 0, and %ﬂb a; =1
1=1 1=1

v € (0,1) means at least mv support vectors.
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C =100, v ~ 0.112
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