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min [l + 2= DO IvelP +C YD e, (2)
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u,v i
Vi €k,i s e

subject, for k = 1,...,K and i = 1,...,Ng, to the con-

straints that

Yk Wi Xki = 1 — &k, (3)
fk,i % 07 (4)

where ¢ and C are parameters, vii = (Vg 1, .-, Vk,M), Wk =

OTu+ vk, and @1 = (d(ck1),. .., d(crnr)).
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Theorem 1. The optimization of Problem 1 is equivalent to

solving the following problem:

Problem 2. Given D = {((xi,k:),v:)}ie1 where N =

S, Ny such that D = Ur_, {((@ki, k), yri)| (ki ki) € Di},

N
1 2 /
min o [Jw|* + "} &, 9)

i=1

subject, fori =1,..., N, to the constraints that
yiw' (i, ki) 2 1= &, (10)
& 20, (1)

where C' = 025 and &; 1s a slack variable for ((vi, k:),y:) €
D.
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Theorem 2. Define a kernel function Ky s as:

Kk,k’ (xiv xi’) = d’(xi? k)Tw(Xi’y kl)a

= %xf(@f@k, + S )X, (12)

where 8 =1 if k =K', and 0, otherwise.

The dual problem of Problem 2 is given by:

Problem 3.

N N

N
max Z o — % Z Z aiyicays K, ke, (Xi, Xar ), (13)
boi=1

i=14/=1

subject, fori=1,..., N, to the constraint that
0<a; £C. (14)

If o« is a solution for the problem above, then the solution
to Problem 1 is given by

N
fe(Xk,0) = Z @iy K,k (X, X i) (15)
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