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Example
Round 1: k=1

® kmax = 3 (initialisation), n=10, W;()=1/n=01,i=1,...,10

Classifier 1: E; = 0.1 + 0.1 + 0.1 =0.3
+3 +4 +s5
0

{
{
{

@ Classifier 2: Eo = 0.1 0.1 .1 =0.3
t 2 v+v+v
-6 -7 -8
@ Classifier 3: E3 = 0.1 0.1 0.1 =0.3
i 3 v+v+v
+1 +2 —9
@ Choose classifier 1: fiy(x) = hy(x), & = E; = 0.3

oy = 3In(F2) = 0.4236
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Round 1: k =1, oty = 0.4236

i | Class | Wi(i)) | Wi(i)e @) | Wi (i) = Wi (i)e ihu(x) /7,

1 +1 0.1 0.1 %423 — 0,0655 0.0655/0.9166 = 0.0715

2 +2 0.1 0.1e7042% — 0.0655 0.0655/0.9166 = 0.0715

3 +3 0.1 0.1e%423%¢ — 0.1527 0.1527/0.9166 = 0.1666

4 +4 0.1 0.1e%42%6 — 0.1527 0.1527/0.9166 = 0.1666

5 +5 0.1 0.1e%42% = 0.1527 0.1527/0.9166 = 0.1666

6 —s 0.1 0.1e7942% — 0.0655 0.0655/0.9166 = 0.0715

7 —7 0.1 0.1 042% — 0,0655 0.0655/0.9166 = 0.0715

8 —s 0.1 0.1e7 942 — 0.0655 0.0655/0.9166 = 0.0715

9 — 0.1 0.1e7942% — 0.0655 0.0655/0.9166 = 0.0715

10 | —10 0.1 0.1e7042% — 0.0655 0.0655/0.9166 = 0.0715

10 R
z,=Y Wy (i)e M) = 0.0655 x 7+ 0.1527 x 3 = 0.9166
i=1
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In the beginning of round 1: k =1

At the end of round 1
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tk=1

+3(0.1666)

+4(0.1666)

+3(0.1)
+5(0.1)
+4(0.1) ~9(0.1)
—6(0.1)
+1(0.1) —g(0.1)
+2(0.1) —10(0.1)
—7(0.1)

H1(0.0715)

H-2(0.0715)

6(0.0715)
—g(0.0715)

—7(0.0715)

+5(0.1666)
—9(0.0715)|

—10(0.0715
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Round 2: k=2
o Classifier 1: E; = 0.1666 + 0.1666 +0.1666 = 0.4998
S~ Y~ Y~
+3 +4 +s
o Classifier 2: E, = 0.07154-0.07154-0.0715 = 0.2145
S~ Y~ Y~
—6 -7 —8
o Classifier 3: E3 = 0.0715+0.0715+0.0715 = 0.2145
S~ Y~ Y~
+1 +2 -9
@ Choose classifier 2 (i.e., hy(x) = hz(x)) and & = E, = 0.2145

o o = 1In(2) =0.6490
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Round 2: k =2, ap, = 0.6490

i | Class | Wi(i) Wi (7) e~ ik (x:) W1 (1) = Wi(i)e~%yie(x) ) 7,

1 +1 0.0715 | 0.0715¢ %6490 — 0.0374 0.0374/0.8213 = 0.0455

2 +2 0.0715 | 0.07156%64%0 — 0.0374 0.0374/0.8213 = 0.0455

3 +3 0.1666 | 0.1666e 96490 — 0.0871 0.0871/0.8213 = 0.1061

4 +4 0.1666 | 0.1666e %6490 = 0.0871 0.0871/0.8213 = 0.1061

5 +s 0.1666 | 0.1666e 6490 —= 0.0871 0.0871/0.8213 = 0.1061

6 —s 0.0715 | 0.0715e%64%° = 0.1368 0.1368/0.8213 = 0.1666

7 —7 0.0715 | 0.0715e%64%0 = 0.1368 0.1368/0.8213 = 0.1666

8 —s 0.0715 | 0.0715e%64%0 = 0.1368 0.1368/0.8213 = 0.1666

9 — 0.0715 | 0.0715e 96490 — 0.0374 0.0374/0.8213 = 0.0455

10 | —10 | 0.0715 | 0.0715¢ %64%0 = 0.0374 0.0374/0.8213 = 0.0455

10 R
Zy =Y Wo(i)e %"2(%) = 0.0374 x 4+0.0871 x 3+0.1368 x 3 = 0.8213
i=1
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In the beginning of round 2: kK =2

+3(0.1666)
+5(0.1666)
+4(0.1666) —9(0.0715)|
—6(0.0715)
H1(0.0715) —5(0.0715)
H2(0.0715) —10(0.0715
—7(0.0715)

At the end of round 2
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+3(0.1061)

+4(0.1061)

5(0.1666)

H-1(0.0455) —5(0.1666)

H-2(0.0455)

—7(0.1666)

k=2

+5(0.1061)
—9(0.0455)|
—10(0.0455
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Round 3: k=3
o Classifier 1: E; =0.1061+0.106140.1061 = 0.3183
S~ Y~ Y~
+3 +a +s5
o Classifier 2: E, = 0.1666 + 0.1666 4+ 0.1666 = 0.4998
N~ Y~ Y~
6 -7 -8
o Classifier 3: Ez = 0.0455+ 0.0455+0.0455 = 0.1365
S~ Y~ Y~
+1 +2 —9
@ Choose classifier 3 (i.e, by = hs(x)) and &5 = E; = 0.1365

® o5 =1In(2) =0.9223
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Final classifier:

H(x) = sign <I§: akhk(x))

= sign(0.4236h; (x) + 0.6490hy(x) + 0.9223h3(x))
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Final classifier:
H(x) =

sign(0.4236

hy (X)

+0.6490

hg(X)

+0.9223
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ha(x)
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© 0.4236h; (x) + 0.6490h5(x) + 0.9223h3(x)
Ry +3 A Rs © R :0.4236 X 1+0.6490 X 140.9223 X 1 =
+s5 1.9949
Ta 9 © R,:0.4236 x —1-0.6490 x 1-+0.9223 x 1 =
—5 h3(x) 1.1477
+1 —s © R;:0.4236 x —1-+0.6490 x —14+0.9223 x 1 =
—0.1503
© R,:0.4236 x 14 0.6490 X 1-+0.9223 x —1 =
0.1503
© Rs:0.4236 x —1+0.6490 x 1+0.9223 x —1 =
+2 —10
—0.6969
s | —7 Rs Fe © Ry :0.4236 X —1 4+ 0.6490 x —1 +0.9223 x
he (x) ha () —1=—1.9949
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Example © 0.4236h;(x) + 0.6490h (x) -+ 0.9223h5(x)
© R, :0.4236 x 14 0.6490 X 1+0.9223 x 1 =
A 1.9949
45 ©® R,:0.4236 X —1+0.6490 X 140.9223 x 1 =
t4 9 1.1477
© R,;:0.4236 x —1+0.6490 X —1-+0.9223 x 1 =
4 6 —g —0.1503
© R,:0.4236 x 1-+0.6490 X 1 +0.9223 X —1 =
0.1503
© R5:0.4236 X —1+0.6490 X 140.9223 X —1 =
—0.6969
+2 —10 © Rg:0.4236 X —1+ 0.6490 x —1 4 0.9223 x
-7 —1=-1.9949

DrH.K. Lam ( Ensemble Methods 7CCSMPNN 2020-21 31/57



