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Abstract

Using a parallel corpus is effective to obtain many high-quality equivalents. Most of methods that extract
bilingual word pairs requires a large parallel corpus. However, it is difficult to obtain such a large parallel cor-
pus easily for various languages. This paper proposes a new learning method for extraction of bilingual word
pairs to solve this serious problem. The method, called Local Focus-based Learning (LFL), limits the search
range to decide corresponding words focusing on parts of sentences. Moreover, it can efficiently extract bilin-

gual word pairs using the information of collocations between source and target languages even if frequency
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of appearances of bilingual word pairs is very low. The system based on LFL described in this paper extracts
noun and verb bilingual word pairs from a small Ainu-Japanese parallel corpus. Evaluation experiments indi-
cated that the recall was 54.0% and the precision was 60.8%.The recall of our system was more than 10%
higher than the recall of statistical methods. Consequently, we confirmed the effectiveness of LFL. Moreover,

natural equivalents that do not exist in Ainu-Japanese dictionaries were also extracted.
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~%05 LT ~DFOV5 T ~EEL]
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&
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5.2 XERFEEFMAR
PR EEMES T id, AFRME LR ok SN oEREE L ou s —va T L — M I
L, 74 XEHE AAEROMCEROERYFMT 5, WHOFEMZLTIZEH T,
(Db b & ORIV O3 TR 2 FIT, il SN/HFREED 7 4 XFEH & HAREAR O
HHREICHET AEE KD, ZOMHE%IEEHCF (Correct Frequency) &3 5,
b & O RILUNOEITRIL 2RI, Hl SNIAFRED 7 A XFER, BAFER DOV
TR —FDAFHIBTLEEL KD, FDOME%FLEEEF (Erroneous Frequency) &9 5,
GIEEHCFLMEHREFICED X, LLTOR & 1) HIMEEV (Evaluation Value) %K %,
EV=CF—EF (1)
COFHmAEICE Y, BlE, ELVWAFNERGEEL LT (coka; F/72H) &iRo 2T
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6 fEAEFTMRER

6.1 EBAHZ
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. B8 THB, $72. TNOLDMREFOHBHEEDOFIYILL.06TH 5, EERIZ, 4
B SETHRAVAT AR EMEBRICESEMEL VAT LEHAVTTo 72, &b,
HEOMPIRRBIZZ L L7z T, LELOHI A SHEAMISE CRET 6 2 2 (., %
DCEDENFRFE BB TR R Z & 2R T L7200 TH L,
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6.2 FRNA
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6.3 EEIER
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£1 MHSNZIE LWEREEDH)
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T A XEE BHFHEDORE | AFEICL LG
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uepeker WOCEES - HRE
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TA RXEE BAFEEOTRE | AFEICE HFGE
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Number of sentence pairs

B7 xRIT—SADH A X EAEEOBIR
O, BRI CHREBELEBMETELILICH D, SEMER L7274 XFE— HAREMR I — /8
AT, PR E 2o MR EOXMFEEOHBEE Z L 0F a3, HBEE 1 OXiRED
64.3%. HBUHRE 2 DxFEREEST17.6%. MBI 3 L EDOKNREEN18. 1% TH )\ F < HHHR
FE 1 OMNFREETH o720 B8 IC, AFHEEI L AERBEE O RE OB & R 7 o

AR

XFER3C1
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BER[Elofz A ~O B EUS e

_ L NIDIRIDELNZ - +)

a3 2
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QBRI /B EEIT )

. X
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AIRD - 4
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K8 DMLEE 113, WIS 2 O&FMIREE (onne kur ; EAN) OHIHLEZRL T 5,

ZOMBMEIZ, 5.1.1002)D (b) IZHEIWVWTWE, MRL 1 DEAEICIBWT, LB
“O7 OFEBICHEET 5 15E0/R “BAN IIHEIMETA720, L1 DT A XFEILIC
5 L C B E S ko DB BT 2550 5 LHEDEE F TD%nne kur 2 I T 2, 208
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372, SEOERTHE 272 E LOHREOSEIC BT, WA 7 HRL ks h
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Fry7 L= MIEHBESENEL, 2o, 1 0 1 OMFEERHME T A0V -V THD, L
7eiSo T, AREER LRI —7SZAD L HI2]1 | 1 OXFEEIEEDE3.5% % HH T 51
G T TV FARIIERTH S,

6.4.2 HHSIh/A-WREOBRICONT

AFETIE, SEBOInr -2 a Y EFHATLHILIZLD, A REBREERON
LT HIENTE D, R2IHBREFRT L OMNREOHRERZRY,

F2L0, BALMFREAMBCELI LD S, LL. 1 nDOXREOBHEHEHNIE
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®2 FEGHOBHAF

*TEREE DORERK xS R D
(7 4 x5 BATER) | T | MREOMK
1:1 59.9% 456
1:in 23.2% 82
n: 1l 50.0% 4
n.m 33.3% 3

V. 1 nDOXFREEICDWT, ZOFMERAET 5 & MR O A F A EREE28M 12343
B BHFEIE53.6% TH B DI L, BFxtaREEMME I § 2 BHEIRXT.4% & FFITED -
720 BYFEREEIL, 7 A XFE. BAREHICCRICNET 22 L0% . 2054, 20038
AT TN D AHEMERE Y, L2225 T, MIRIARATHA TSR RS, —7F7. 7

»7L—MARTIX " nDEFXTREDHK 6 1L (wentarap ; B/ %/RA) DL HITHRK
FRER %ﬂ#Aiﬂ%ﬁﬂﬁf%% 5.1.20 HAFEX 26 O 1 55 O AL T, BhE s
X0 &% b7-0 TH LI RAET ORI ENTLE ) TDL D) HRIELFRT

%tbmu\%umﬁéhmwwﬁwﬂﬁE#% BRERITTSERTzREL T2 Ed
AMEEZ LN,

6.4.3 #F/-HREOHE

AKFETIE, B1OELVAFREOEMBFITRLUA L) ICHFEFFOFEEIIG L, LY BER
GIFGED L EFHAAERBORELHET LI ENFTEL, SHEMEH L7235 — S AUFE
T A546REE DL, B FEEIC BT, OO BARERIE, 71 XFE— HAREEE [24]
BL O [25](26] DBEERFIOWVTRIZHEB SN TR, WRI—/SADRIHFET
LHAERTH o720 ZOTMEOFREEIIX T 2 HIREILS2.6%. HEFRIL62.5%THbH, 2D
iz L3V v, HBEEOERVIFREOME ZFIRE LTWAH I ERAFTINGS
DMFREBEBAHIETAEVIEELHIRTEALATLEZEZDELERVATLIEERZbDE VR
5o BEDT A X5E— AARGEFHEL., B4 2RBAOFTFEOMREL V) BT+ ERVRT,
POKBBE LRI - NRAZEBIAFTLILDPRETH L, 2D L) KRR T T, MK
xR A — A O3 RFEY BB T RRLZAFEIENTH S,

6.4.4 ZHEFEIIOWVT

Ky AT L TIIEBOREI M S Nz8E. 5. 2008 20X IE SNIZEVHER S &V
FEEDOAE—BIERT 5, 2Dz, %%auowTM%%ﬁ%uﬁ%énfw&wﬁ\@
BOELVREMRONIZGE, MOELVEREZ VAT LA0ED L) IZFFHE L 72OHIlon
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THREL: SOEOEBRTIZ, FELVARE5EIC L, 1I8EIFEHEL LTS TW
oo Fhbbh, SRHOE LVREISEIC BT, EVICHED XERAT LR, Fi
VAT < 2RTICS ELVREATEL TV, £LT. JOISENSEEIH L
T BT AL L TnalE LVIREED 6 310588 - B A 3 3 18R L CHE L T v
oo LU, BYAF AT, REBEOESE BB THETE R0, SEBEOHUEL T
Xfvn, A, BEREEMBYS RHOFEER) AN EEL TV,

6.4.5 AFENRES

6.4.2T, HAEMIZHFAI G TN 2BFMFEOMBHSEETH 2 2 L idik~727%, Mo
RIEES & L Cldis o 7ot B AT 5 N5, SEOEBR T, WFRMERFALE M|
HOEBIRSNIMRELF TR, HE SN2 FELHR L LIBEOE L HRE
DEEI17.6% & IEH KD o 720 Bo 72 REBIZF ORHBROB AL 5V {OPITHHEE
ND, o7 REIR DS CHIE SNz, BERAET LT Il dp s B
BEERMB LIBETH o ZOMICIE. HBESOMERBAHEIL L TH T, Z0HiE
H5hE 1 D ORI L7 SR L, Bo AREL BT 27 — A TH
Bo B0 AT O BARHI &K 9 1KY,

9Tk, WRLWHLT, qusr—Yar7r7Lb—F @i@; T/@) FSEHINS,
LA L, 74 XELHICani”d’, HRBELHIC T PENEN2EHALET o LIho
T, T A REELH D vsipe” & “sapa”s BABELASIE 47 & CE A END, £0
R, ELWEREE (sipe; 7o) & (sapa; BH) 7213 Th <, Bo5iEE (sipe ; ) &
(sapa; ¥7) dHIHEN D, DL ) ICARFETIE, o REOHE bITbN B D5, 5.2

aas—2a T —bk: (ani @

*ER3C -

(ku=yupo pet or unahunwa marek ani sipe otke

HER [fA ~OREA Nl ~OFF ~ Ad LT $fq T ¥ ~%#%
wa isapakiknyani sapa kik.

LT A&k, T (E ~%NK
; R/li/n|/o>/cla/(:/)\o/r/ﬁ/z/*f’7/&/%3'\/(/, /
BE/N=/4&/TREIEIT=1-51FT. )

ELLBFREREE: (sipe;¥47) (sapa; B)
BRof-&F*EREE: (sipe;§H) (sapa;¥77)

X9 FRo7zOxEREED LB
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DT MR OB L ) | IELWHEREEZ LBHEVEE TEIRT 5 Z LATTRTH 5o
AEIOEERTIE, ELWIRE LB o L REIBRE L2BEDIE L WA EREE O RIRFE I
79.1% Tholzo SHII, La—JATA v I ARBATHIET, RolREOHL 2B
CTEDFETHS [15]0

6.4.6 MFEEDHE

T4 RE-BAEMONREEr HHBET 2546, BHATIBEANET 70— F
(2,3] OFIFEREBETH S, 714 XEOWTIE, THREERATY — VMY — VAT
L, 74 B L ORI Bl E B H5T5 2 LA TRV, $o, TA
RE— AAEMOET L SN HTHEL I LD, 74 XBEL 2NN OSEROBFLSh
TAMERFELBRDICEIAFTAILEDNTE LR, Lo T, W LZT 70 —FICLBT7A4
R - BAEAHRED AR GBS A CRER L Z2 505, T2, 4%, T4 XEOLR
HEDR A LI Y — VOBIR S NS ETh ., B L SEARICH CRET AW L7 7
O—F i, SHASERRITLT 2 2 EAWEEE 20, FUAOES A MBI 22 EE 2
BB, ZHICH L., AFEEHHLSEMRICE CKETS 2 £ 2, BRI L )R
TSRS MRES BT 0. SEAE RN — VAR S W RIS BT
EMThHDEEL LN,

—%. #Ett 7 7ua—F [4,5,6,7,8,9,10] ([CXFIETRELZ DO H B, £ T, XN
BRI S C FHETH 5Brown b O FHE (4] £V, AFHEE ORBERY T 75
Brown 5 (X RS & B SHEOMEMOMEINHRE LS X EMFERET 5 FHELIREL
Twho TS, Z0ONIERETT,

(WEEDT A X EO Bk & BAREO M) OMIGRE DM = SHEIERE & LTUTOR(E)

JOVEHEENS, FL T, HEBHREIDELHRKICT 5/ixaDRFEL T 5,

I (ji,a)=log%;—ll (2)

2P (ji la) i HMEED 7 A X FBHFEa D H AR CRINIHETH Y, UTORC)TER
SNbo

P(ji la)=$Ua) (3)

ZIT, M(@)id7 4 XFBEHFEaNFET A XEXICHBT2HETH L, $72. Clia)idlh
TOFNETRD 5, |

()7 4 XFEHGEe L HEABOETOHFEIIF L, C(i,a)ll0 2RET %o

(b)7 4 XFEHFEaHFHBT 74 XFEXIHET 5 HRBE XA BOEENS % 5] =Ju,
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BEALEZHEL, ZRUNORFADE M L 2o BEDT A XFEOHEICF UMHEER
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EBREAT o 720 FRMBEHEL CIE. MFEED T A X B & B AL O W 5 F-E R
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BEWIZEDOFMEER 5, FOKR., Bo /2R REBIHT AFMATREE 25, 2D LD
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DENEFNOBEREERY,
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PBAABERENE LN, HEHFETIR,. HRXHOLTOEOMAE b % HVTHIE
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