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1 Proof of Theorem 2
Proof. For briefness of notation, we replace fj (x;) with z;;. Therefore, the objective function can be denoted
by
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Differentiating S with respect to wy (k # m), and equating it to 0, we have
85 n m
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which becomes the following equation with w,, = 1 — Z;n:_ll wj,
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Let us define

ar = Y (@i —im)®,
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br; = Z(%k — Zim)(Tij — Tim ),

%

Cr = (xlk - I7m)(y7 - xim)-
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Then (4) is denoted as a matrix form,

a1+2)\ 6124*)\ bl,m—1+)\ w1 Cl+)\
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or Tw = C. Thus, the solution to wy, ws, - - - , Wy,—1 Will be obtained by w = T~'C and w,,, = 1— Z 4 w]
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When A — oo, only the coefficients of A are important, that is,

2 1 --- 1 w1 1
1 2 - 1 Wo 1
11 - 2 Win—1 1
and the solution is wy = wy = -+ = wy—1 = 1/m, and also w, =1/m. O

2 Proof of Theorem 3

Proof. Tt suffices to show that W”'W is a decreasing function of \.

The original setting (2) can be re-expressed using the Karush-Kuhn-Tucker (KKT) conditions.

¥=(",...,Ym) and a > 0, we minimize
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that is,
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for k=1,...,m. Then,

— = 22 Yi — Zw Fix) | (= fr(x0) + 2 wg + a — 33 = 0,
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for k=1,...,m. Multiplying wy to (5), then summing over k leads us to

m n 2 m m
—2Z<Zyifk(xi)> wk-f—?Z(Zwkfk (xi ) +2AY wi o) w, =0,
k=1 \i=1 i=1 \k=1 k=1 k=1

since yywy = 0. The matrix notation of (6) is expressed as
f2yTX1w + QWTXlew +22wlw + alTw = 0.

where

For
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The solution to (7) is given by

W= (XTX, + A1) (XlTy f %1) :

and therefore,

wlvr = (yTX1 . %17’) (XTX; + A1)~ (XlTy _ %1) ,

which is a decreasing function of A. [

3 Moving hyperplane data

We report the results for support vector machines (SVM) and linear discriminant analysis (LDA).
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Figure 1: Concept drift tracking in Moving-hyperplane data: SVM
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Figure 2: Concept drift tracking in Moving-hyperplane data: LDA



