p

i

REIPRSES B 1T [REERORS FEGRSUE (2011 4E3 H)

AHIliSCGE T HICB T

BEFERER T — 5 DM Ak

Wz 2] (LA e
P RERZERE > AT LER LR R
{inui,myama}@cs. tsukuba.ac. jp

1 @FUHIC

WA, Web @ 2€ T 14 7 4 LT, Web RITiE
Web 2 —HIZ X o THERINLH OB FPH —E
AT 2 BRSLTHITL I N7 ¥ R b 3FLE
LTWw3, Z2LT, Z0s03iPAERZ BE)NIc
B - BT 2 3RAHT (6, 12] 1B 2 HiAiBAFE 23Th
FIGED 5N T 5, FHiliSGES L, ST o
e EER Mo L >Thh, FHERI N
XEIIZH LT, ZDFFHONEIEENDLEEND
ZHE, 7ET HEMTH 5.

A SCGE L, b Yy 7 SCGEFEFRE, FICH
filidy D 2ABICHED K FEBTIRTH Y [7], DHKE
DI EiciE, # L OEFEORTS LI, ok
fiido ) 7—% ORI EELHEE 25, LoLk
D6, —MICHKH D 7 — & I8k 220 T Eli T H
D, ZOWRICIZS K2R P28 TRERH 5,
2Dk, KaAAFTAFTE, Hilidh 57— o
Be L CHHWERT—2 2L, ZnsDT—
MO THEREZYET 7 7 e —FPHR s
TWw3, #lziE, Aue 5 [2]1F, +OLHBOHKH b
T — % DEIR DI EE 2 FTHL B X A > DR S 53 #
WRLT, P4 =7 XA ZFBICEM 7L A L%
HAaGbEs Z ETHMH Y T—% LHRL T —
8 Z2iRE L TR0 EHICHHT % Nigam 5 D
Hlifido D FEFL[S) 2HEHL 05,

DS H Y EED LI, HhidHY)F—%
B LT =Y RIBAETEAY A VDb, S5E
DRLLZEBOBIND Y T—Y ZIRET LA AL
DTFFEDROPHF INT W3 [3,10]. HESED
T =8 ZRAT HITIEFREHO X vy 72D R < ab
Bi03h B, WHEIIEWEREZNT52LT, 20
X vy 7OMEICHT-5, LrLuadrs, BIfEFHEL
TT —FICHIFTGR Y BIRAT 2 & v ) Wl oD
UBAERERD, T L DRI oy BERE S (h
PRITTZ EICR D,

Afcid, LRloREICH LT, $RE) opE%
BT % FE2HET 5. 22T, BEREY opE%

— 119 —

OB bo & bIEENEHEE LT, #RSNAX
OIS Z BT 2 2 & T, BIERO D T % B
L, ZOEFTORFFEREZEET 2, H50iE, FH
T =D 6RNT 2FOEY R NEE T 2 L 2H
Zotb,. L Lo, BERXOEEME % SHfid
2 2 L IBHRRALEE A & FIRREE I N BE T D B .
72, (ST DI EERSHR 2 HE L
T 503(8], BELSHROMEEIZIZPIEY L Ko
ANEBETLZEILRD,

DlbEZEEE Z, ARTRRSBIERZMA L 2 ofiE
BREREEEWEIT S, 22T, BT —5 &5 CEHEN
DX %1 DXHIT, BT OH ML FMCE S
HAOEMEOB S S AMBICDELTEZLD L,
A ITEEYT 53D HD 6 72 5 B SCE DI 72 il
T—=8Thbh, WD »o kD ERCEHIZHAT—
FLELTHIRWES A%, MBI A4 T

1 fFER D LA~ DOEHE
BIERGER D

e |
TEAND | = | A C
HEE || B | D

2 TR S 1L 5 BRI SCE ZAFRR L 72\ a3, Seicih
N7ED, AB & CD ZXH$ 5 2 L ISR N3
£ 57, TITIRKETS., 22T, AC L BD
XTI EE2EZ, AN T 5 XTHREN
ZHERICEDONM E LT, ACICi%YST 5 TR S
NZEHCHEEZERT 2 FEZRET S, Z0L)
BERSCERER TSI ET, Pl L DICiEY
TOXDWEZ 5B TELEEZLNS,
REARRETIE, RIS SCREE 53 8 O R FEREA
ZEMTINRSEL L CHAEZMEL, £4, H
RET—FVIRGTHARFHET—F L LTHEEL2M
ELCkmziEd s, BEFET—F L L CHRiEzi#
WU 7L, RWEEEIHAEZ GO Z2 oo F5E

All Rights Reserved.

Copyright(C) 2011 The Association for Natural Language Processing.



LI LT, fAWEER T -y ERBEICERIN
Twb7HTHs, LLMNAHTIE, HAGEZHKGEIC
FIERT 2 Z LRSI N T =y D L% THAGE
—SWEE ), TH->%E, L) IBHT3 20355, [H
RBelz, PEED S AARTE~ORIRIZ T9E3E—> HAEE, ,
E—H, 9%,
2 RBEFE

HIETCIMb R 7B CEH 2 ER T 2 72012, £7, #l
RSN XE PO T 2 3GEIROFHAEICBI§ 2
HARNE Z SimibR 5, Z Dk, BN SGERL
() TR EIcoOnTIERS,

21 EBEXMGREZRA
P DOE UK L CXHTFEA~DOEMRE 2 WA
LB EREZS, LT, HEMEDR O E CEHH»
SR L, BEEED LD ASCENICHEFT 2 2
LTOSOBRINEZEBIT S, 22T, ¥EF—y &AL
THBEZHAB#ET 22 ELoN0S, Ll
76, Sk 1ficbidRzXHie, RETFT—¥
T B TOE T — & o IR T
EHRVHRETZEELTWE I LS, 2EHF—%
WZHED C HEMEE IZIND b v, R DIz, Rk
I RBREREL, XHNICE N2 HiFEHROER
ICEEDWTHBE Z D 5.
e
AR % & T SN D EHREE DS O,
2.2 FHERBICED S SGEIR
FROMREICHE Z1E, FHIRBLICEED < SGERAL
HIFRDEH IR B,
S Z B IS FE D  SOEIRALEE -
XHPDBH 5 XA FHERBL 2 A TORIE, Z
DXEZDEEMFFL, Wi, iHMiEREZEA
TLRITFIUE, ZOXEEPSRNT S,
SGEFAF I IFIERE O SCE IR L CHEd 28, #IER
PR CRHMBRBUCEGR D AL 2 g b H 2. 2
DEA, TNETOERMIETRY LB RS, #
2T, SUERAMBCEME L T 3 iR OBRO
Sl 2 AT 2 72012, SOEFFIC B VTR E
EWE I NI LT T IR B masth 284
ZEiLT s, b, FExRIBVEAE, REFT
F A ET 5.
o SfE 1 MERBARIC B 2 BIRRIC D SCHS R 2 L
BEALTND,

— 120 —

o 2 BIEREIER TSI L Tuv 2 kil R BL O Y
ffifiEAs—E L T3,

3 BEBBRT—IICEDILKAHEFE

HEFERER T — & 2 3CGE B 2 FiEDEE
WCEOPIREIN TS [3,10]. HIfiOFHEIC L >
TOGEPULIE DM S L7 3G S, i oSG LBk
WINEDFENHEHTE 3,

AWHETIE, RITRTEEAD 3 DDFEIC L >TX
HOEEBIRI, BB, WTHOTFECLTFT—5D
FEGHEED D % 23, RUFZE CTIREROBUI L LT
SGERUFEZ A AN S
Training Translation Model #3557 — % % 57— %

o EFHICRIRL, WO T7T—5 2HH L T
DRz rET S, FHiT— %1320 % £fH
T35,

Test Translation Model 77 —4%3ZDF £fHHL
TRz E8T 5, i T -5 2287 —%
MOFEEICHIRL, BREo 77— ZFHL T
SEEE IR,

Co-training Model Blum & [4] I & > TREI N
Co-training DA ICHES T, EELOWIE 7L
A GO THHAT % Fik.

B8, SATUTIE, b D EET -2 bOF
BEP-FEBICIEL Tw5hs, —RICIE, B
EEPDH DL HDOD, LRSFHETHAD Y EEHT—5
ZMETE S, AWETH HEMFHETHATD D
BT—2 2N TE2REICH L0, FETIIC
B 20 HHEOFBICEIMSEO T -5 2HHT %,
§ 7B, Training Translation Model T, %#55% H

FRICBIER L 727 —% &, HEAEDO T -7 ZEAL
T, DEHEYET S, %72, Test Translation Model
TlE, HFEDT—% & HAGEZ EFHICRIR L 727 —
I RREIE 5.

4 FHESRER
FhE%E L CIRETFHEOGRIEZ I L 72,
41 SEEROETE

FZEEH 57— % & LT, Amazon.co.jp > WD HAZEL
Ea—& Amazon.com 3 WOHFEL Ea—% L /.
ZDOLE2—I2iF5 BB 5 X N TE
D, JHii4 B L5 (DFDH, ROjHi) 235260
L a—Z2EHEWNRLE2—, {1l B2 (o

VM ZE B FRBI R 238 2 20 & 9 D IFHF L 72 \o,
2h‘ctp ://WWw.amazon.co.jp/
3http 1 //www.amazon. com/

All Rights Reserved.

Copyright(C) 2011 The Association for Natural Language Processing.



2% 2: Gl R DR HE

ek | HE O
HAGELY MY 724 | 340 384
PR PUB| 1,392 | 609 783

0, WO P52 5L Ea—2KENEL
Ea—tAL L7, BHLUEZKLE 2—DRE - NER
ETFOED TH 5.

o HAFEL E 2 — 1,000 fF (H%E 500 /7% 500)

o HEEEL E 21— 10,000 (7 5,000 /5% 5,000)

SHELLETMP3 7L —FY— 1T 3L Ea—
THbH, £, FA—BFICOVTOLE 2 —pHIEY
LoLDT—FLy MIOEENEIEVBHBD, Th
5 DN HEREIfRIZ 2\,

BRI 1%, TH—3, , TR—>H ) oifmE b
ZX¥ YA FEIERY —E 24 2w,

WEEMIRT — v 2R L 2 CESEOTFEL L
T, 3HITRL3DDFEEHVE, s DN
THHT 258702 R AI21E SVM[9] 2R L,
FUERICIIHEMSEL D REL=V 7 22 H
7o, 2L, BEEERIZFHEL 2dol, AARET—
¥ DHZE/THEIZ MeCab® TE Z oz, i/, i
T = ZNINSCFACE % i L 7z,

FERTIE 10 DEDAGEMEE B 272\, SFMERE
% IEfRH TR L 7z, 7272 L, Co-training Model T
&, BT — BB EE 570, FH 6 BA% 3
Al 1 OFETHEIL 72,

SRR CI1E SN O R R B % 388 T % DS
H5, AT, ENS [13] DFEICE->THS)
AR E N IR B ICATIC X B EIE2MA
bORMERL, ZOFEE L ORSIEREIEIC X > TR
RUOBEEZ B Z o7, FIHL MR EGEED
Wz £ 2 1R $°0, Tk, FFEBRT—FITEV
THERAGICENT 2 XEH XOHGZR 3 ITRT,
ZDOERPS, LHLNLTAHIUL, 1RIFETOHE
HFIZO LD EORHlIRBL G EFN T2 2 Ldvb
5, XLV THRDS E, 32%~67%% TOIEIH 5
2%, RIS 21E, B & 2 P50 CUSiHlRE D&

4http ://www.excite.co.jp/world/

Shttp://mecab.sourceforge.net/

A TIRAML TV, ZORHICEAFICE>THN
FEREROEEN TS, HAEBHFELY ) &7 ) Ot
ARBEHEEHUS 3,15, HHFET Y b Y H7c ) O TN H A
i3 1.64 TH 5.

— 121 —

7 3 BEERA IR 5 3CH X G

sanfEl | SGEL L | v
HAGH 96% 47%
HAGE— &5k 99% 67%
Sl 97% 63%
Seifi— HAGH 83% 32%

FNTED, SCGEJFUBIC L > T, CE A X0
FEICR > Tl E8bh 5,

4.2 RERER

FERHRER 4R T, ROKIN I DD ETF
BORREZRT, FTI3SOERUBOEZ R L T
£ 1D, PNDIC AR CTRE L 72 GERNHETH 5,
RANDOM %, MEELL#ECHAIIC, PNDIC & F%o X%
7 v DMERL G EDERTH D, WITHOUT I
ORI Z 35 2 b WBADRRTH 2.

%9, WITHOUT DfTiciEH L, SHETFED LK
ZE 7% 9. #4765, Training Translation Model &
X OX Test Translation Model D EL 56 Lk h b, 216
i % [FRFIC B E$ % Co-training Model DYEREDS R
WZ EDbDD, ZDI kX, SOERUIZ FHE L 7-
fDFTDFERD 5 b FEAMIN S,

ZOREF L AN, FHICHAET =5 DA% F
ALEA (B L, WITHOUT) OIEf@R% R
L7z 2k, 719 ThHo7, 2% b, Frx DFBGERE
T, Training /Test Translation Model Hiffi 3% T 1
—PEVEREDI YL L, Co-training Model 12 & - T35
WKL TWA I EDbhb,

RIZ, SCEFRMILOH % #EET 5. WITHOUT
& RANDOM DITDHIED &, T v MM SGER%
FEHT 2720 TIHERBSGE ICER S R I b
%. WITHOUT & PNDIC % g3 % &, EDONEF
FizBWTYH, PNDIC OH:RELY WITHOUT @ % v
EEloTw3, 2o Ens, ARTIREL -0
UL, FEIRBEEE W fEifE L FiEThH D D
DD, bHREEHE 2 EDMRTE S,

5 BEHR

Agarwal & [1]1E, XESEHORVFv—27 L LT
FIH X 415 Reuters-21578 7 & 20-newsgroups 8 % 7 —
ZELT, XEFBHICEITS A ARADEExH
B, BERICIE, &7 — 2 ICATRICHFEDRK D

7h‘ctp ://www.daviddlewis.com/resources/
8http ://people.csail.mit.edu/jrennie/20Newsgroups/

All Rights Reserved.

Copyright(C) 2011 The Association for Natural Language Processing.



# 4 SGEFUUBL DTN (EMEH)

TR
Training Translation Test Translation Co-training
WITHOUT 73.6 73.7 78.4
SCGEIRTY: RANDOM 73.0 69.0 77.5
PNDIC 77.0 78.1 81.7

D (spelling error) ZIRAIE, O OHE L
IPEVEREDOBIR 2 BB L T\ B, 5 1%, FHARE Y
5 50%~T70%DEEGTHD ZIRAIETH, ZHNiZ
EOMEMREMETN LW ER2HELTVS, L
L, BIFGAD & L THEEDR DD IZBlh e wnwZ &
25, BIEREOBBALLT— 2o d 5 CESHE
2, LERloOREREFBRICR 2 DI TR RVES ),

6 Bbbic

ARTlE, FHSCESEICB TR S EMR T —
v & FAT 85, FHliZBIC D SR % fiE
TILT, BEGAD ICERT 2 0BERD 2 KBTS
Z & mikAaT,

AW TIELL LTSRN REZ IR L 7223, —
B 2 BRI OB 2 6 R, BEEL Lokt
WEiz o> T H Bt oK d 2. £, EBEE
[14] DFHAT, FiET =Y 2H%HI 7 7u—F3
HY[11], s &R L ORIEHMEICOWT O
HLTHERZ D,

£E30

[1] Sumeet Agarwal, Shantanu Godbole, Diwakar
Punjani, and Shourya Roy. How much noise in
text is too much: A study in automatic document
classification. In Proceedings of the 7th IEEE In-
ternational Conference on Data Mining, pp. 3—-12,
2007.

[2] Anthony Aue and Michael Gamon. Customizing
sentiment classifiers to new domains: a case study.
In Proceedings of Recent Advances in Natural Lan-
guage Processing, 2005.

[3] Carmen Banea, Rada Mihalcea, Janyce Wiebe, and
Samer Hassan. Multilingual subjectivity analysis
using machine translation. In Proceedings of the
Conference on Empirical Methods in Natural Lan-
guage Processing, pp. 127-135, 2008.

[4] Avrim Blum and Tom Mitchell. Combining labeled
and unlabeled data with co-training. In Proceed-
ings of the eleventh annual conference on Compu-
tational learning theory, pp. 92—100, 1998.

— 122 —

[5] Kamal Nigam, Andrew K. McCallum, Sebastian
Thrun, and Tom M. Mitchell. Text classification
from labeled and unlabeled documents using EM.
Machine Learning, Vol. 39, No. 2/3, pp. 103-134,
2000.

[6] Bo Pang and Lillian Lee. Opinion Mining and Sen-
timent Analysis. Now Publishers Inc, 2008.

[71 Bo Pang, Lillian Lee, and Shivakumar
Vaithyanathan. Thumbs up? sentiment clas-
sification using machine learning techniques.
In Proceedings of the Conference on Empirical
Methods in Natural Language Processing, pp.
76-86, 2002.

[8] Sylvain Raybaud, Caroline Lavecchia, David Lan-
glois, and Kamel Smalili. Word- and sentence-
level confidence measures for machine translation.
In Proceedings of the 13th Annual Meeting of the
European Association for Machine Translation, pp.
104-111, 2009.

[9] V. N. Vapnik. The Nature of Statistical Learning
Theory. Springer, 1995.

[10] Xiaojun Wan. Co-training for cross-lingual senti-
ment classification. In Proceedings of the 47th An-
nual Meeting of the Association for Computational
Linguistics, pp. 235-243, 2009.

[11] Qiang Yang, Yuqgiang Chen, Gui rong Xue,
Wenyuan Dai, and Yong Yu. Heterogeneous trans-
fer learning for image clustering via the social web.
In Proceedings of the ACL-IJCNLP, pp. 1-9, 2009.

[12] Hz2w], WAE 7 % R b it o Bl & 2
DG, B, Vol. 48, No. 9, pp. 995-1000,
2007.

[13] mffAth, #2220, BY. A8 ETMIck 5 H
AR DR . FEARALBRA A 230G, Vol. 47,
No. 2, 2006.

[14] thEMEL. BR2E. NLAIREYA2EE, Vol. 25,
No. 4, pp. 572-580, 2007.

All Rights Reserved.

Copyright(C) 2011 The Association for Natural Language Processing.





