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Hypothesis 1

= Find the best weak learner weighted by D,

Jordan Boyd-Graber | Boosting |



Hypothesis 1

= Find the best weak learner weighted by D,
= Return 1.0 if x4 is less than 2.0, -1.0 otherwise
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Iteration 1

- Error 6, = 37, Dy (1)1 [y0) £y (x1))]
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Iteration 1

- Error 6, = 37, Dy (1)1 [y0) £y (x1))]

€1 =0.105 =0.10 (1)
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Iteration 1

- Error 6, = 37, Dy (1)1 [y0) £y (x1))]

€1 =0.105 =0.10 (1)

= ar=3n(7)
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Iteration 1

- Error 6, = 37, Dy (1)1 [y0) £y (x1))]

€4 =0.105 =0.10 (1)

=y =3n(F2) =110

= Update distribution: D,(i) o< D; (i) exp(—a;y) hy(x()))
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Iteration 1

- Error 6, = 37, Dy (1)1 [y0) £y (x1))]

€4 =0.105 =0.10 (1)

=y =3n(F2) =110

= Update distribution: D (i) oc D; (i) exp(—ayy() hy (x(1)))
0 1 2 3 4 5 6 7 8 9
0.06 0.06 0.06 0.06 0.06 050 0.06 0.06 0.06 0.06
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Distribution 2

Jordan Bo



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

- Ertor: 6= 37, D)1 [y £ ho(x)]
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Iteration 2

- Ertor: 6= 37, D)1 [y £ ho(x)]

€, =0.064 + 0.06, + 0.069 = 0.17 )
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Iteration 2

- Ertor: 6= 37, D)1 [y £ ho(x)]

€, =0.064 + 0.06, + 0.069 = 0.17 )
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Iteration 2

- Ertor: 6= 37, D)1 [y £ ho(x)]

€, =0.064 + 0.06, + 0.069 = 0.17 )

= oy =3In(=2) =0.80

€2

= Update distribution: Dy(i) o< Dy (i) exp(—aoy) hy(x()))
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Iteration 2

- Ertor: 6= 37, D)1 [y £ ho(x)]

€, =0.064 + 0.06, + 0.069 = 0.17 )

= oy =3In(=2) =0.80

€2
= Update distribution: Dy(i) o< Dy (i) exp(—aoy) hy(x()))
0 1 2 3 4 5 6 7 8 9
0.08 0.17 0.17 0.03 0.03 0.30 0.08 0.03 0.03 0.17
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Distribution 3

Jordan Bo Boosting



Hypothesis 3

= Find the best learner weighted by Dj
= Return 1.0 if x4 is less than -0.5, -1.0 otherwise

Machine Learning: Jordan Boyd-Graber | UMD Boosting | 11/14



Iteration 3

+ Eror: e = 371, Da(I1[y) £ ho(x9)]
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Iteration 3

+ Eror: e = 371, Da(I1[y) £ ho(x9)]

€3 =0.033 4 0.03, 4 0.03¢ = 0.10 (3)
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Iteration 3

+ Eror: e = 371, Da(I1[y) £ ho(x9)]

€3 =0.033 4 0.03, 4 0.03¢ = 0.10 (3)
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Iteration 3

+ Eror: e = 371, Da(I1[y) £ ho(x9)]

€3 =0.033 4 0.03, 4 0.03¢ = 0.10 (3)

= oy =3n(58) =1.10

€3

= Update distribution: D, (i) oc Dy (i) exp(—azy() hs(x(1)))
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Iteration 3

+ Eror: e = 371, Da(I1[y) £ ho(x9)]

€3 =0.033 4 0.03, 4 0.03¢ = 0.10 (3)

= oy =3n(58) =1.10

€3
= Update distribution: D, (i) o< Dy (i) exp(—azy ) hs(x(1)))
0o 2 3 4 5 6 7 8 9
0.02 0.09 0.09 0.7 0.17 017 017 002 002 0.09
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Classifier

Jordan Boyd-Graber Boosting



Final Predictions

H(x) =sign(Z afht(x)) (4)

u H(X(O)) =
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Final Predictions

H(x) =sign(Z afht(x)) (4)

= H(x(©) =sign(—1.10 +—0.80 +—1.10) = sign(—3.00) = —1.0
n H(x(1)):
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Final Predictions

H(x) =sign(Z afht(x)) (4)

= H(x(©) =sign(—1.10 +—0.80 +—1.10) = sign(—3.00) = —1.0
= H(x(")) =sign(—1.10+0.80 +—1.10) = sign(—1.39) =—1.0
n H(X(z)) =
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Final Predictions

H(x) =sign(Z afht(x)) (4)

= H(x(®)) = sign(—1.10 +—0.80 +—1.10) = sign(—3.00) = —1.0
= H(x(")) = sign(—1.10 4 0.80 +—1.10) = sign(—1.39) = —1.0
= H(x(®)) = sign(—1.10+0.80 +-—1.10) = sign(—1.39) = —1.0

n H(X(S)) =
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Final Predictions

H(x) = sign (Z a,h,(x)) ()
t
H(x(©)) = sign(—1.10 +—0.80 + —1.10) = sign(—3.00) =—1.0
(x() = sign(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0
(x(2)) = sign(—1.10+0.80 +—1.10) = sign(—1.39) =—1.0
(
(

" ®E = BN
I I =

x()) = sign(1.10 +0.80 +—1.10) = sign(0.80) = 1.0
x®) =

H
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Final Predictions

H(x) =sign(Z afht(x)) (4)

y

(x(©)) = sign(—1.10 +—0.80 +—1.10) = sign(—3.00) = —1.0
(x() = sign(—1.10+ 0.80 + —1.10) = sign(—1.39) = —1.0
(x(2)) = sign(—1.10+0.80 +—1.10) = sign(—1.39) =—1.0
(x(®)) = sign(1.10 +0.80 +—1.10) = sign(0.80) =
(
(

= = =
I I =

= H
= H

1.0
x(4)) = sign(1.10 +0.80 +—1.10) = sign(0.80) = 1.0
x(9) =
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Final Predictions

H(x) = sign (Z a,h,(x)) 4)

y

(x(©)) = sign(—1.10 +—0.80 +—1.10) = sign(—3.00) = —1.0
(x() = sign(—1.10 4+ 0.80 + —1.10) = sign(—1.39) = —1.0

(x(2)) = sign(—1.10+0.80 +—1.10) = sign(—1.39) =—1.0

(x(3)) =sign(1.10 4 0.80 + —1.10) = sign(0.80) =
(
(
(

= E = =
I I I I

1.0
x(®)) = sign(1.10 +—0.80 +—1.10) = sign(—0.80) = —1.0

T

= H
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Final Predictions

H(x) =sign(Z afht(x)) (4)

= H(x(®) =sign(—1.10 +—0.80 +—1.10) = sign(—3.00) =—1.0
= H(x(") =sign(—1.10 4 0.80 +—1.10) = sign(—1.39) = —1.0
= H(x(®)) =sign(—1.10+0.80 + —1.10) = sign(—1.39) = —1.0

= H(x(®)) =sign(1.10 4 0.80 +—1.10) = sign(0.80) = 1.0

= H(x"))=sign(1.10+0.80 +—1.10) = sign(0.80) = 1.0

= H(x(9)) =sign(1.10 +—0.80 + —1.10) = sign(—0.80) = —1.0

= H(x(®)) =sign(1.10+0.80 +—1.10) = sign(0.80) = 1.0

» H(x(M) =
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Final Predictions

x) =sign (Z afht(x)) (4)
t

= H(x(®)) =sign(—1.10 +—0.80 +—1.10) = sign(—3.00) = —1.0
(X(1))—S|gn( 1.10+0.80 4+ —1.10) = sign(—1.39) =—1.0
(x )—S|gn( 1.10 4+ 0.80 + —1.10) = sign(—1.39) =—1.0
(x(®)) =sign(1.10 4 0.80 +—1.10) = sign(0.80) = 1.0
(x(*)) = sign(1.10 4-0.80 +—1.10) = sign(0.80) = 1.0
(
(
(
(

"= ®E ®E ®E =
I I T I I

x(5))—S|gn(1 10+—0.80 +—1.10) = sign(—0.80) =—1.0
x(6)) = sign(1.10 + 0.80 + —1.10) = sign(0.80) = 1.0

x()) =sign(1.10+0.80 + 1.10) = sign(3.00) = 1.0
X(s))—

[ I |
I I

= H
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Final Predictions

x) = sign (Z afht(x)) (4)
t

= H(x(®)) =sign(—1.10 +—0.80 +—1.10) = sign(—3.00) = —1.0
(X(1))—S|gn( 1.10 4+ 0.80 +—1.10) = sign(—1.39) = —1.0
(x(®)) = sign(—1.10+0.80 +—1.10) = sign(—1.39) = —1.0
(x(®)) = sign(1.10 4-0.80 +—1.10) = sign(0.80) = 1.0
(x(*)) = sign(1.104-0.80 +—1.10) = sign(0.80) = 1.0
(
(
(
(

"= ®E ®E ®E =
I I T I I

x(8)) = sign(1.10 +—0.80 +—1.10) = sign(—0.80) = —1.0
x(®)) =sign(1.10 4 0.80 + —1.10) =sign(0.80) = 1.0

x(7) =sign(1.10+0.80+ 1.10) = sign(3.00) = 1.0

= H(x®)=sign(1.10+0.80+ 1.10) = sign(3.00) = 1.0

[ I |
I I
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Final Predictions

x) = sign (Z afht(x)) (4)
t

= H(x(®)) =sign(—1.10 +—0.80 +—1.10) = sign(—3.00) = —1.0
(X(1))—S|gn( 1.10 4+ 0.80 +—1.10) = sign(—1.39) = —1.0
(x(®)) = sign(—1.10+0.80 +—1.10) = sign(—1.39) = —1.0
(x(®)) = sign(1.10 4-0.80 +—1.10) = sign(0.80) = 1.0
(x(*)) = sign(1.104-0.80 +—1.10) = sign(0.80) = 1.0
(
(
(
(

"= ®E ®E ®E =
I I T I I

x(5)) = sign(1.10 +—0.80 +—1.10) = sign(—0.80) =—1.0
x(®)) =sign(1.10 4 0.80 + —1.10) =sign(0.80) = 1.0

x(7)) =sign(1.10+0.80 + 1.10) = sign(3.00) = 1.0

= H(x(®)) =sign(1.10+0.80 + 1.10) = sign(3.00) = 1.0

= H(x(®)) =sign(1.10 +—0.80 + 1.10) = sign(1.39) = 1.0

[ I |
I I
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