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(Selection of An Initial Training Set for Active Learning
Using Cluster-Based Sampling)
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Abstract We propose a method of selecting initial training examples for active learning so that
it can reach high accuracy faster with fewer further queries. Our method is based on the assumption
that an active learner can reach higher performance when given an initial training set consisting of
diverse and typical examples rather than similar and special ones. To obtain a good initial training set,
we first cluster examples by using k-means clustering algorithm to find groups of similar examples.
Then, a representative example, which is the closest example to the cluster's centroid, is selected from
each cluster. After these representative examples are labeled by querying to the user for their
categories, they can be used as initial training examples. We also suggest a method of using the
centroids as initial training examples by labeling them with categories of corresponding representative
examples. Experiments with various text data sets have shown that the active learner starting from
the initial training set selected by our method reaches higher accuracy faster than that starting from

randomly generated initial training set.
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1018 & 4 sich 193 7 Py hiE Abest
Mamitsukal 10]& 5°éa FAHHNE ez B
o Mz ¢ 2 A437] 95kl bagging¥
boosting 71 & 0%3‘1 ol F&sige) o] WS
AE ER71ETY 9o M BEUXF AAE &
Ao A2 A3t

Muslea, Minton Z&]3 Knoblock{11]® Blum3}
Mitchell[12]0] A¢HgH @583 (co-training) 71'H-& &
oA Aol &3 HFHAHcotesting) 71 HE A%
At FE5 A A AdAES VIEshe S48 JES
ME BAAA v F A FEIRview)eg v,
Zt BEAPNE ol 83t BRI7E A4k oA
2E F EFVZY dFe] 71 BAXE dAE HF
gk o]F dATtelA olEE TFH ShEe A At
olof Co-EMI[13}& &-&3t3 FoldAe F5aArt 7

I:IE



866 ARG EEA  2ZEH o] & &8 A 3L A A 7 30047

< A8% Co-EMT(4]1E Atk o5 Az
Co-EMT7} Tkt 43 873004 dA5AAE 2338
o F7H=(semi-supervised) & 7o) uls] oA
F(robust)?l 4%S LY & IS BHAT.
FE2EHA HZ <)o HA9 B9 J4AE A3
e Weld B3 Bt o420 HZozE (210150
Atk Roy$t McCallum{2]& Ao Flelne]rt Ros
g W ddEe AA 277 1 BRE ALE F4
He g ToldAz Agsie Wdg AASHT
53 59 BEY 71E ATEL JYE AR
Z7NFHAANERE 27g5S F£IF F ZYdAE F
Uy Agshe Wt 8 23S @50 ¢tk #33%
7189 sl #72+= EMI13]S 553 353 Hyd
o024 Bt A% ALF AdFEN4,16]0] FHHRAA
Tt olE g4 278 olF BAE 45 T
53 gEe 9std B4 BA9AE H&(batch
query selectiom® F U= E87¢ Wk WE AF
7} 388" e H29 doltk Brinkere SVME o] &
g 553 g s BEAg w4 zEs
£ kg A bl QtH3]l SVMe 2 H¥=E ¥
o1 ol A8 HE A4 vlgo] uig B e ¢
e Felth o] AF7e FAgAE Efg ARFo=EH
53 gy 2asHE AGE 2Y F Y3, Y
9 B4 EodAg AT ASde e F
2 n#FeRH 2eute o3l AR G
B&FHoE YT F YL Bk AW o] A7
7IRHLE SVME o83 g AAd &85 A7
€ Zoled 2FE #E5en, AU ke SVME
E7712 ARE A HA3 otk 271EHAA
t dutAE 554 ol A ATolAe 2ol 99
2 ARse Py AHSsidh
AQAEE ke 2 E =53 938 7}
A g dF Pelze 1A REFET 43
(concise subset selection)o]l #F A7} vlole} <
(data condensation, reduction)ol ##3 |77} itk 3
2% REFAINTE AL Fo FUPFAN AT
g AE ¥ F I ST 3L 2l REIYRS
Aesl= RAotH17,18]. #AIRE GAES Bel +IE
£ glon JAFARALH Zo] gHo) LAFE Ajzte]
A2E 71EE ARsHE 24U AN 2
oA 2 A7HUY. 4R dF9ME TF5H &
& e S8ty RRIAYFS ATk o Bopy
AFEL FAGA sz} vig R G
2937) Wi ¥ Q7o FERAA Aot Ak
tlolglutol Y3} e Eopdlae woldE 93ty F
Ag dlolele] &Fo) 4] 717Mlo]E(giga-bytes) o

48 & Aok Wuid g9 Holelg: BF &43ld v}
oy 7l&g AHA&de AL HAAFLoNY FIYAMTL F
"ol WlE&Ho|n Ao mEAEe HEo|l BteE
F k. dHolgt Foke ol FFoA] wlold Jleg
g2 ALY 4 IEE Y et E4E 7}
T8 #AT & Ae 459 doJgs dg9s= Aot
[19,201.

Hojel Hd FAD} 2L AFe 1HEY HEFH
A 43 A7 HAZ A eyt vig
Hag 43dM Ltz & d7e ZRFes A
o7} vk HZ Mitra, Murthy 223 Pal[20]2 7}E)
38 HBRE AMHEA ¥v YE7MNke)(density -based)
tlolel S HekE AbsiHch o] WH-e o3t Zoj
R (D) BE oA distd kdx 7 ke

A2 Adg FFse 2 AU ANEFE AT

AR A=t 2 Aoz FAHSY (2) B
7 Be dARE 3oz AW, o) i Aug
A KA 7HE TAe olgTe Aelg rolg B
W, A dAlg 2r 9 oY AASE I AAR
T} (3) RE dAZe] dd == AAF 97 (29
H4¢ BEHT 5L oA 32 UEIASo]
TE Holg 2o FPHEL olgdld FTAJAE F
s A% vlal o JAsE S8 Bt BeAe
2 A8 § Ue Bk AL olSol 3 At
2 9y 9 YRR dHog ZaTe vhEAE
g7 ALY 5 U= FE7A dolaE Zotst
£ Aol 2@ BAolmz, H4F AADE A
= 557 tans FaugdA oyt Aok ¢
zo) B4 A5 A ZoF w(EE AEY o
A2 )& @7 SANE oy WY P B3 A

g kFke ZRstok B REo] Jlen, Fof o|F &

$o2 FA BF 74 2 553 H5E &3 AH
= gk =3 F7te] ulg glo] g9 s AEE
BN F T B =EA AU BddA g 22
Mg ARHA &gk

Shih, Rennie, Chang 12}3 Kargeri21]7} < 4

Tl BA dolel ok Weteoz AY} BA §X3 .

(text bundling) 71L& & AFoA A mdafA9}
FAHE BAS AU Yk o|BL FYFH S
&3z AR EAEE Rl s JMY BAME Wg
e ez dHolekE FoRsUth AT BA EA
3} 71'8-& SVMH o] FAzto] AFe &F7YS
Azt dolets Foksled L B3] glen, g
olel FofF AFolMe} o] oA FlElne FEIL F
R AgdA Z sleznzl ¥ EA FAINE FID
the HollA 8 =FoiA AT Eddzel SEHO



554 4e A% 237

= gzt
5. 48 Y &% A

B =EdAMe A dAES 23 ¥ 4 27
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