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Fast Classifier Generation by S°Bagging

MASAHIRO TERABE,* TAKASHI WASHIO™ and HIROSHI MOTODAft

In the data mining process, it is often necessary to induce classifiers iteratively until the
human analysts complete extracting valuable knowledge from data. Therefore, the data min-
ing tools have to extract accurate knowledge from a large amount of data quickly enough in
response to the human demand. One of the approaches to answer this request is to reduce
the training data size by subsampling. In many cases, the accuracy of the induced classi-
fiers becomes worse when the training data is subsampled. We propose S®Bagging (Small
SubSampled Bagging) that adopts both subsampling and a method of committee learning,
i.e., Bagging. S®Bagging can induce classifiers efficiently by reducing the training data size by
subsampling and parallel processing. Additionally, the accuracy of the classifiers is maintained
by aggregating the result of each classifier through the Bagging process. The performance of
S3Bagging is investigated through carefully designed experiments.
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Bagging(D,T)
INPUT:
D:0O0oooo,
T 0O0oooooo.
OUTPUT:
C.:00oooooo.

{

for each t from 1to T

{
/00000000 |D|0D
goooobooboogoo
000 D,Oooooo */
Dy := Samping(D);
/¥0000000 Cc:000
oo */
Cy := Learning(D¢);

}

/¥00000T7T0O0D00DO0OODOD

0D000DO0ooODOo cooooo */

C:={Ct:t=1,...,T};

}

return C;
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Fig. 1 Algorithm for Bagging.
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S3Bagging(D, T, r)
INPUT:
D: 000000,
T 0ooooooo,
r 000000000 (%)
(0 < r < 100).
OUTPUT:
cC.:oooooooo.
{
/*0000000ooo */
for each t from 1to T
{
/*|D|-r/100 00000
gobooooboobo
oooooo */
D¢ = SubSampling(D,r);
/¥0000000 C
ooooo */
Ct := Learning(Dt);
}
/¥*00000T7T0O0D00DOOODOD
oooooooo cooooo */
C:={Ct:t=1,...,T};
}

return C;

02 S°Bagging 0000000
Fig. 2 Algorithm for S®Bagging.
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Table 1 The specifications of data sets for experiment 1.
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CREDIT-A 690 6 2
CREDIT-G 1,000 7 13 2
HEPATITIS 155 6 13 2
Piva 768 8 — 2
SICK 3,772 7 22 2
T1C-TAC-TOE 958 — 9 2
VOTE 435 10 16 2
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Fig. 3 The subsampling rate vs. prediction accuracy of
committee classifier.
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Fig. 4 The ratio(B/C) of the error rate of committee clas-
sifier(B) to the error rate of classifier induced from
all training data(C).
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Fig. 5 The subsampling rate vs. prediction accuracy of
committee member classifier.
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Fig. 6 The ratio(B/A) of the error rate of committee clas-

sifier(B) to the error rate of committee member

classifier(A).
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Fig. 7 The subsampling rate vs. entropy of classfication
by committee member classifiers.
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Table 2 The specifications of data sets for experiment 2.
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Fig. 8 The subsampling rate vs. error rate: CENSUS.
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Fig. 9 The subsampling rate vs. processing time: CENSUS.
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Fig. 12 The subsampling rate vs. error rate: WAVEFORM.
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Fig. 13 The subsampling rate vs. error rate: WAVEFORM.
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Fig. 14 The effect of the number of committee member

classfiers on the prediction accuracy: CENSUS.
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Fig. 15 The effect of the number of committee member
classfiers on the prediction accuracy: LED(10%).

24

* —
2 1 -+-T=10
& T=20
~20 -4 T=30
=
i1
o 18‘
R
b
16 g >
P
14
0 1 I .
0 5 10 15 20

HITHTYL TR

016 00000D0OO0DDO00O0OOOOWAVEFORM
Fig. 16 The effect of the number of committee member
classfiers on the prediction accuracy: WAVEFORM.

ooboboooouoooooooooboooooooboo
gooobooooooboooooooooobon
oboooooooooo

5.2.3 O00O0OO0OOOOOOOOOO
gobodoocoboooobobooobooooboboooboo
goboobooodoooooooboboobooOwepO
gboocobooooooooboobobooooboonon

—- 33y T4(T=10)
40 & & O3y T1(T=20)
—&- 33y T4(T=30)

=
{\;{_ x All
38 I gy

=

N
[

0 0.2 0.4 0.6
YIH T FE)
017 00D00O0OO0D0OO0DOOOOLED(15%)
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