S8 B(&)* +,% #Y%-.($(/'

0(1%23#%'2%4568.1'-(&'7%-4).%'
1%#%*+6 ("

PierreGeurts

Department of Electrical Engineering and Computer Science
University ofLiege

November 9, 2009



89625(&%6.9'35-1: -.$-(*%'&%*62"61$+6(
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In regression: 0(z) =1 /k(0:(2) + ...+ @r(2))

In classification: Y (X) = the majority class in {%:1(X), ..., vr(X)}
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Method E Bias Variance
3 Test regr. Tree 14.8 11.1 3.7
Bagged (T=25) 11.7 10.7 1.0
Full regr. Tree 10.2 3.5 6.7
Bagged (T=25) 5.3 3.8 1.5

¥ Strong variance reduction without increasing the bias
(although the model is much more complex than a single

tree)
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In regression:  ¥(z) = '10u(z) + ' 2Oe(z) + ... + L rOr(2)

In classification: @(z) = the majority class in {91(2),...,9r(z)}
according to the weights{ 51, - ., Br}
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Figure 14.2 lllustration of boosting in which the base learners consist of simple thresholds applied to one or
other of the axes. Each figure shows the number m of base learners trained so far, along with the decision
boundary of the most recent base learner (dashed black line) and the combined decision boundary of the en-
semble (solid green line). Each data point is depicted by a circle whose radius indicates the weight assigned to
that data point when training the most recently added base learner. Thus, for instance, we see that points that
are misclassified by the m = 1 base learner are given greater weight when training the m = 2 base learner.

(Bishop,p. 660)
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Method E Bias Variance
Full regr. Tree 10.2 3.5 6.7
Regr. Tree with 1 test 18.9 17.8 1.1
+ MART (T=50) 5.0 3.1 1.9
+ Bagging (T=50) 17.9 17.3 0.6
Regr. Tree with 5tests  11.7 8.8 2.9
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Prior knowledge about
models (e.g., simple Quiality of the fit
model are more probable)

P(h|LS) o P(h)P(LS|h)

~ P(h)  P(LS|9,h)P(6|h)
0
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CV error

Optimal feature set # of features
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250 objects

1000 variables
—
AT A2 A1000
-0.86 0.17 o)
-2.3 -1.2 -0.42
-0.37 -0.11 -0.64
0.41 0.67 -0.8
-0.51 -0.59 0.98
-0.25 -0.27 -0.68
-0.52 0.23 0.11
-1.3 -0.2 0.14
0.93 -0.78 -0.01
-0.25 -0.29 0.69
-0.6 0.92 -0.64
0.22 -0.8 -0.5
-0.62 0.2 0.08
; 0.02
-0.57
-0.08

Each variable randomly drawn

from a N(0,1) distribution

(- +<*S-#'VF"%.$2%(4"

Y
c2
C1
C1
Cc2
c2
C1
C1
C1
c2
c2
C1
c2
C1
c2
C1
C1

The class is selected randomly (with
P(C1)=P(C2)=0.5)
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0.3
o  AE
025/ T B
--- CVI0E AE = Error on LS

fe CV1IE= internal LOO
§0.15~ CV10E= external 10-fold CV
e i TE= Error on an independent test

' sample
0.08 B.632+=another unbiased error
estimate

0 2 4 6 8 10 12
log2(number of genes)
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