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Boosting Example
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Hypothesis 1

Find the best weak learner weighted by D;
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Hypothesis 1

Find the best weak learner weighted by D;
Return 1.0 if xq is less than 2.0, -1.0 otherwise
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Iteration 1

Error: €1 = 371 Di(i)1 [y; # hi(x;)]
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Iteration 1

Error: €1 = 371 Di(i)1 [y; # hi(x;)]

e1 = 0.105 = 0.10 (1)
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e1 = 0.105 = 0.10 (1)
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Iteration 1

Error: €1 = 371 Di(i)1 [y; # hi(x;)]

e1 = 0.105 = 0.10 (1)

a1 =13 (52) =110

€1

Update distribution: Dy(i) oc D1(i) exp(—a1yihi(xi))
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Iteration 1

Error: €1 = 371 Di(i)1 [y; # hi(x;)]

e1 = 0.105 = 0.10 (1)

a1 =13 (52) =110

€1

Update distribution: Dy(i) oc D1(i) exp(—a1yihi(xi))
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Distribution 2




Hypothesis 2

Find the best learner weighted by D>
Return 1.0 if xq is greater than -2.0, -1.0 otherwise
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Iteration 2

Error: eo = 371 Da(i)1 [y; # ho(x;)]
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Iteration 2

Error: eo = 371 Da(i)1 [y; # ho(x;)]

€x = 0.067 + 0.065 + 0.06¢9 = 0.17 (2)
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Iteration 2

Error: eo = 371 Da(i)1 [y; # ho(x;)]

€x = 0.067 + 0.065 + 0.06¢9 = 0.17 (2)
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Iteration 2

Error: eo = 371 Da(i)1 [y; # ho(x;)]

€x = 0.067 + 0.065 + 0.06¢9 = 0.17 (2)

oz =} (2) =080

€2

Update distribution: D3(i) oc Da(i) exp(—aayih2(x;i))
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Iteration 2

Error: eo = 371 Da(i)1 [y; # ho(x;)]

€x = 0.067 + 0.065 + 0.06¢9 = 0.17 (2)

oz =} (2) =080

€2

Update distribution: D3(i) oc Da(i) exp(—aayih2(x;i))
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Distribution 3
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Hypothesis 3

Find the best learner weighted by D3

Return 1.0 if xy is less than -0.5, -1.0 otherwise
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Iteration 3

Error: e3 = 371 D3(i)1 [y; # ha(x;)]
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Iteration 3

Error: e3 = 371 D3(i)1 [y; # ha(x;)]

€3 = 0.033 + 0.034 + 0.035 = 0.10 (3)
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Iteration 3

Error: e3 = 371 D3(i)1 [y; # ha(x;)]

€3 = 0.033 + 0.034 + 0.035 = 0.10 (3)
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Iteration 3

Error: e3 = 371 D3(i)1 [y; # ha(x;)]

€3 = 0.033 + 0.034 + 0.035 = 0.10 (3)

a3 =} (2) =110

€3

Update distribution: Da(i) oc D3(i) exp(—asyih3(x;i))
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Iteration 3

Error: e3 = 371 D3(i)1 [y; # ha(x;)]

€3 = 0.033 + 0.034 + 0.035 = 0.10 (3)

a3 =} (2) =110

€3

Update distribution: Da(i) oc D3(i) exp(—asyih3(x;i))
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Classifier




Final Predictions

H(x) = sign <Z atht(x)> (4)
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Final Predictions

H(x) = sign <Z atht(x)> (4)

H(xo) = sign(—1.10 + —0.80 + —1.10) = sign(—3.00) = —1.0
H(x1) =
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Final Predictions

H(x) = sign <Z atht(x)> (4)

H(xo) = sign(—1.10 + —0.80 + —1.10) = sign(—3.00) = —1.0
H(x1) = sign(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0
H(x2) = sign(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0
H(x3) =
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Final Predictions

x) = sign <Z atht(x)> (4)

H(xo) = sign(—1.10 + —0.80 + —1.10) = sign(—3.00) = —1.0
H(x1) = sign(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0
H(x2) = sign(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0
H(x3) = sign(1.10 + 0.80 + —1.10) = sign(0.80) = 1.0

H(xq) =
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Final Predictions

si
si
=si
si
si

x) = sign <Z atht(x)> (4)
t
gn(—1.10 + —0.80 + —1.10) = sign(—3.00) = —1.0
gn(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0
gn(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0
gn(1.10 4+ 0.80 + —1.10) = sign(0.80) = 1.0
gn(1.10 + 0.80 + —1.10) = sign(0.80) = 1.0
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Final Predictions

x) = sign <Z atht(x)> (4)

~1.10 + —0.80 + —1.10) = sign(—3.00) = —1.0
~1.10 + 0.80 + —1.10) = sign(—1.39) = —1.0
~1.10 + 0.80 + —1.10) = sign(—1.39) = —1.0

1.10 + 0.80 4 —1.10) = sign(0.80) = 1.0

1.10 + 0.80 4+ —1.10) = sign(0.80) = 1.0

n(1.10 + —0.80 + —1.10) = sign(—0.80) = —1.0
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Final Predictions

x) = sign <Z atht(x)> (4)

—1.10 + —0.80 + —1.10) = sign(—3.00) = —1.0
—1.10 4 0.80 + —1.10) = sign(—1.39) = —1.0
—1.10 + 0.80 + —1.10) = sign(—1.39) = —1.0
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Final Predictions

x) = sign <Z atht(x)> (4)
t
gn(—1.10 + —0.80 + —1.10) = sign(—3.00) = —1.0
1.10 + 0.80 + —1.10) = sign(—1.39) = —1.0
1.10 + 0.80 + —1.10) = sign(—1.39) = —1.0
gn(1.10 + 0.80 + —1.10) = sign(0.80) = 1.0
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gn(1.10 + —0.80 + —1.10) = sign(—0.80) = —1.0
gn(1.10 + 0.80 + —1.10) = sign(0.80) = 1.0
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Final Predictions

x) = sign <Z atht(x)> (4)

—1.10 + —0.80 + —1.10) = sign(—3.00) = —1.0
—1.10 4 0.80 + —1.10) = sign(—1.39) = —1.0
—1.10 4 0.80 + —1.10) = sign(—1.39) = —1.0
1.10 + 0.80 + —1.10) = sign(0.80) = 1.0
1.10 + 0.80 + —1.10) = sign(0.80) = 1.0
1.10 + —0.80 + —1.10) = sign(—0.80) = —1.0
1.10 + 0.80 + —1.10) = sign(0.80) = 1.0
1.10 + 0.80 + 1.10) = sign(3.00) = 1.0
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Final Predictions

x) = sign <Z atht(x)> (4)
t

H(xo) = sign(—1.10 + —0.80 + —1.10) = sign(—3.00) = —1.0
H(x1) = sign(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0
H(x2) = sign(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0
H(x3) = sign(1.10 + 0.80 + —1.10) = sign(0.80) = 1.0
H(xs) = sign(1.10 + 0.80 + —1.10) = sign(0.80) = 1.0
H(xs) = sign(1.10 + —0.80 + —1.10) = sign(—0.80) = —1.0
H(xg) = sign(1.10 + 0.80 + —1.10) = sign(0.80) = 1.0
H(x7) = sign(1.10 + 0.80 + 1.10) = sign(3.00) = 1.0
H(xg) = sign(1.10 + 0.80 + 1.10) = sign(3.00) = 1.0
H(xq) = sign(1.10 + —0.80 + 1.10) = sign(1.39) = 1.0
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