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An unlabaled data selection method based on the agreement among classifiers in Co-Learning
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We propose an unlabaled data selection method based on the agreement among classifiers in Co-Learning. In
semi-supervised learning, the selection of unlabaled data, which are to be used as pseudo-labeld data, affects the
classification accuracy of the constructed classifier. When unlabeled data with disagreed predicted labels among
classifieres are selected and utilized, the size of the selected unlabeld data can become too large and degrade

the performance.

Our method partitions the unlabeled dataset based on the number of agreed classifiers, and

incrementally adds the subset into the candidate pseudo-labeled dataset in descending order of the agreement. We
evaluated the proposed method against UCI repository, and report the results.

1. OO0oog

ooooooooooobbOoboooboobooOoooooo
gooooooOoOooooOOoOoOoOoOooLoOOOoOoooOO0OO0
oooooooooooooob0 Loooboobooboooooo
goooooboooooobobooobooooooooooon
gooooooooooooooooooooooooooo
oo0ooooooO0ooooooooOoobu ooooooo
d0ooU0o0oooUo0oOoUoU oooUuoooou
gooooovuboooooooooooooooooooL
gobooooooobooooooooooobooooood

gooooooooooboooooooobooobooo
0000000000000 ouooooooooooooo
00o0o0o0o0o0oo0o0o000o0o0o0o0o0o000000ououano
goobooooooooooboooobooOooooooooon
gobooooooooooobooooog

2. 0000

00000000000000000000000000
00000000000000000

000000000 LODO000000000000U
0000000000000000000000000000
0000000000000V 0000000000000
000000000000000000 L0000 ;00
0000000000000000LUL, 00000000
0000000000000000U 0000000000
0000000000000000000000000000
0L,0000000000000 (Algorithml 00).

00000000D00000D00000000000. 00
[2000UO0D000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000 (30000
0000000000000000000000000000
0000000000000000000000000000

0O00: 00 OO0, D00DO00o0ooooooooo o
Oo0oooooooboon, TEL:011-706-7260, E-mail
okatani@meme.hokudai.ac.jp

goooooooobobooobobooooooooooooon
goooooooooooooooooooobooboboooon
gooooooooooooooooooooooooooon
gobooooooooobooobooobooOoobooboOoooo

Algorithm 1 0000000000
Require: U //0000000000
L //0000000oo0o
A, A- //00000O0OOO

1: for each learning algorithm A; do
2 L,—0//A, 0000000
3 hz<—Al(L)

4: end for

5. while Ly, ..., L, change do
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C «— DivideData(U,h)

{ L,..,L,} <SelectData(L,C)

h — RebuildClassifiers(L,{ L1,.., L, },h)
: end while

10: h « CombineClassifiers(h) // 000000
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Algorithm 2 DivideDataByAgreement(U,h)
Require: U //000000000O0
hi,...h, €h /00000
/* Uoooooooo */
1: for each unlabeled example x € U do

for possible labels k£ do
ck = |{hjlh;(z) =k} //kDO000DO0O0OOO
end for
c=arg maxi{cc} /000000000 0OOOO
for each classifier h; do
if hi(x) # ¢ then
a=max{cy} //000 (¢cO0O00D00OOOODO)
L} — LY U{(z,0)}
end if
11:  end for
12: end for
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Algorithm 3 SelectDataByAgreement(L,Lj)

Require: L //0000000000
L //0000000

/* gogobooooobbooboo */
1: for each classifier h; do
2:  for L in descending order of a do
3 ef «— MeasureError(hg)//(k # i)
4 L; — L;U L?
5 qiz|LUL1‘|(1—lLQUeé”)Z//[IEID[I[ID[IDDD
6: ifg>q //¢;:0000000000 then
7 update; — TRUFE
8 break
9 end if
10: end for

11: end for
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Algorithm 4 RebuildClassifiers(L,L;,update; )

Require: L //000000000OO
L;//0000000

/* -00000oo0ooooooooo ¥/

1: for each classifier h; do
2 if update; = TRUFE then
3 a4 —q
4: hl — AZ(LULZ)
5 end if
6: end for

4.2 0000
Data set initial ~ final  improv | exs from avg.

(%) U labeled | #rounds

colic 8119 .8195 4.21 13.3 5.3
diabetes 7390 7442 2.03 40.0 7.9
ionosphere | .8655  .8770 9.35 10.5 4.7
tic-tac-toe | .8719  .8870 13.36 53.8 8.1
vote 19453 9500 9.40 5.4 4.1
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