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Automatic acquisition of a bilingual treebank
from monolingual web corpora
in Japanese and English

Isao Goro, ! Kryoraka Ucamvoro, ! Daisuke Kawanara'!
and Kentaro Torisawa !

This paper proposes a method to acquire bilingual partial syntactic trees (bilingual tree-
bank) by searching and aligning frequent partial syntactic trees including verbs using bilin-
gual dictionaries from large-scale monolingual web corpora in Japanese and English. In
our experiment using the proposed method, we widely acquired bilingual frequently partial
syntactic trees including verbs and objects from a monolingual Web corpus consisting of
3.6 billion sentences in Japanese and a monolingual Web corpus consisting of 1.5 billion
sentences in English. Our experiments of machine translation using the acquired bilingual
treebank show the effectiveness of the bilingual treebank for translation of NTT MT test set.
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1%, Web TH « BHEARRI L LRT R XL vasmnizo L lbinsg,

BRI —RAPTDOANL v ¥ LHFEPROMOEAEZ R 4ITRT. TIT, key &3,

*1 ftp://jaguar.ncsl.nist.gov/mt/resources/mteval-v11b.pl
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NTT Yomiuri JST BTEC
RFRa —s8 A BLEU NIST | BLEU NIST | BLEU NIST | BLEU NIST
dic 0.0432  2.5688 | 0.0578 2.9988 | 0.0501  3.3442 | 0.0373  1.3856
dic+web 0.0660 3.1331 | 0.0646 3.2395 | 0.0533  3.5543 | 0.0274 1.4398
NTT 0.0479  2.7825 | 0.0171 1.6817 | 0.0093  1.7597 | 0.0000  1.0346
NTT-+dic 0.0674  3.4961 | 0.0465 3.0345 | 0.0402 3.7987 | 0.0328  1.5342
NTT+dic+web 0.0887 3.9130 | 0.0458 3.3293 | 0.0397 3.9810 | 0.0176  1.4972
Yomiuri 0.0699  3.5911 | 0.1383  5.0272 | 0.0370  3.2138 | 0.0352 1.8619
Yomiuri+dic 0.0924  4.0832 | 0.1222 4.8259 | 0.0892  4.3978 | 0.0665 2.1417
Yomiuri+dic+web | 0.1157 43184 | 0.1326 4.9108 | 0.0756 4.4374 | 0.0478  1.8259
JST 0.0670  3.5024 | 0.0801 4.0573 | 0.2030 6.6094 | 0.0000 1.5287
JST+dic 0.0760  3.7844 | 0.0888  4.2886 | 0.2062 6.7624 | 0.0483  1.8199
JST+dic+web 0.1037  4.2594 | 0.0905 4.3522 | 0.2041 6.6508 | 0.0313  1.7805
BTEC 0.0060  1.3459 | 0.0046  1.0226 | 0.0000 0.7653 | 0.6018  6.5064
BTEC+dic 0.0335 2.8000 | 0.0424 2.8461 | 0.0409 3.2874 | 0.7133  7.1403
BTEC+dic+web 0.0664  3.6321 | 0.0555 3.4072 | 0.0496 39138 | 0.6241  6.7895
web 0.0487  2.6968 | 0.0460 2.6643 | 0.0430 2.9327 | 0.0182 1.1685

Fd Ha—RZ2OHAREMDAHINL v
NTT  Yomiuri JST BTEC

key Z G X OEG 0.122 0.188  0.184  0.064
Bl 2 &L OE S 0.874 0.952  0.958 0916

F & & FOEE O 9 HIEHEE L B0 key ICEH FNAEIG | 0.309 0.227 0205  0.147

Yomiuri+dic 0.183 0.107 0.710
Yomiuri+dic+web | 0.493 0.120 0.387

Web 2> 555 L 72 NIREBBUCE TN 2 T IEOKEE L #EAOM%Z R

33 & ®

PREFIET Web 2 — RS2 GREFE L 2 WFEKELZ V2 2 Lk D, Web TH - SHHE
REHZERCTEL LIRS EIDLIZODVTEET S,

BIREBICHOIT AL T =2 D955, ROFEED F XL v Db 1 dikvtiEbhns
NTT BB RE SRS 2 W RITHET T 5. 7 A b 77— %13 Web H S HEFE L 7- MERFKELIC
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B & HVEEORIERGHE | 2 — 2B | e

s 0.387
O% 71O Ebo Ebwzzwy | 0.090
G 0.017
s 0.177
X EboEbwnzwy | 0233
& 0.097

0K i i3 A HER S < 72 o 243l
BIFULC (NTT) [ ERGES

R 2 — /% A Yomiuri+dic KA a2 — S A Yomiuri+dic+web

LED Y 2 T, his wife hot water heat.
T2 abei, he is. he joined the hand.

MENBEICE K2 AN, secretary of tea to customers. the secretary to customers made the tea.
ZOSHFHEOLEBPLE, the word as the heart of the people. words have changed the minds of all.
TRI LAY e 2 S L7, an agency. the mountain, asama caused the explosion.

[ &/ Qe A £ D

wife boil the water.

she is a flower in the water. she poured the water into the flowers.

o BIGE & kot to the slope. they ascended the hill.
Weix H % B, he is the eyes. he opened the eyes.
HA I P4y & Rl % /A% the alliance of germany and japan. japan has formed an alliance with germany.

WL & T, he is. he lowered the head.

& 8 ik treebank 2B i [NEEDBHERAHE < 25 - 7 {5l
BRI (NTT) RS
A3 — 23 A Yomiuri+dic RF 2 — S A :Yomiuri+dic+web
CNERTIE R TV i went to several times. i moved feet several times.
hx e o Fhlc B &2 L7, that i was actually listening to. he said i lent an ear.
ZOR % HITDICIE RV 2L 2 UL X in the empty box if the push button. this button to open the box only if the.

Vo

FIZ RIS A %2 HGATRS,

WX TRAT VW2 2 TBEELE,

ik 2 2o ke < Wk,

Fx O F—n1E 5 H &b W% % RT3,
W d k< OEE & R,

i read a book to her.
he hit the bird is out.
i had seen him in the room.

i play reading this book for daughter.
birds are flying, he cast the.

the he i watched in the room.

our team to begin research in may. we in five team, of the research.

she is a speak english well.

she is the english as well.

EENZEFE TREEG LD, ZOESDEIIL Web LT - BEELRRIE VR S,
NTT D7 AR F—=5 D5 b, WHID 300 X% NRICEF & T HEOKIEEHIIEL BT
EHhE) R AT CIHIGL 72, GFlil, BhE L 7O IEROFEEIEL <, KERLVH)
HOBEMEEIC 2> TV, BREDKHE X OGE - BEDEL Vb DIZO, ODEKEDH B
FEAORH £ 2213 0E - HEDBIEL L R0 b D3O, Z2RUAMIX E L, FHloRRIE,
MR — S 2 Ferepiill £ EREEEEZ H WG A L, S 51 Web 2 S REEE L 73R8 %
BEML 72560 RE L., OLOL XDEIADFHIKEREE 5 IR,

#5 kb, FEEEHEENREEEZ MR — AL LCRHIALZZEE LD, 512 Web B
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SEEE L 7o 0EREREBLZ 8 L 7213 ) 2585 &L BIVGEDFRB R o Tw b 2 55,

£72, Web 2> 5 AR5 L 72 0fEREBLZ 8N U 72 855G O BIFE B2 C O WEREBL 28 L 7«
WEBADRERICHARTWEL 720, WEL2, Ebodbuihuhz, 72 OHE
EZNUR D ETOKERE L N2 OIEER & EMiT 2 EOHIPACAMli U 7. FHlifs R %2 &
6 1T, FHIiFERIER 5 TOOF L IZODYE & X DEADXRTD 5 X HITRL T
%, Web 2> SRR L - MiREBHZBIMNT 2 2 L THRPEE T 2580502 L8305,

DLEXD, $REFIET Web 2> SREFE L 72 0FRERED Web 1T - FEAEEE 22 RILDOFMERIC
BETHDEVZ S,

# 8 ICHEHTH & MEREEE 2 xR 2 — 3 2 & LA (Yomiuri+dic) & D Web 7> & H§5E
L7z 3REEHZEM L 72139 (Yomiuri+dic+web) 238 & HIVEEDRDI R L o 7 Hl %R
T, ol s, BEAESCTHHMENTEFEZ T ERFRI— AL LTHWS EIELL
FIERTE LR WEEDRH D Z 005, ZHUIH LT, Web 20 5 R L 7 W EREIE % HER
a— S ATEM L 72541, RSO E 7% 2855 & HNESIEL CBIRTETWw 2
BDH D ENTPD,

Web 2> HREEE L 72 0GRERBZBINT 5 2 & T, BRVPEL o FHEIZOW TRz, £
5 @ Yomiuri+dic THMliAOTH -7 b D3, Yomiuri+dic+web THHMAS X 127 - 7% 13 £
WOWTHRY, ZOFRIE, TRZMS ), THEZET ) & v ) EARBEIEYICGERE 2d o
7o (A1), FHEBEDSHNGE L Ty (T Web 2 SRR L 2 NRER ZTFHTE o 2
(11), Web 2 BREFE L 720 iRBHORED RN TR o170, WFET— % THIRT
E DR E JUF L. (3F), Web 25 HESE L 72 R KB B o KR LB o i
PAR LT CANOBEFRERE (X2 TUEkv, £, FLV) 2HN—TE Tk
v G, THBAEE T v ) EAEIED Web 2 SRS L 22 NIREBIC o (114,
Web %> 5 58 L 72 R BEUCRTEI: 2 C JHIRAH (1 8), Thot.

4. BEMRR

WiRa— 2% HEES T 2 FikE, CAETICLLOPREINTV S
WERD Web R— 6 N — 22 HEPER T2, av 770G a— 1205
RFRT— 2% HEPES T 2 FIEPODI0 BSRZEIN TS, Lo L, WiRDBEET 5 Web
R=TRaAVNRT TN A=NRAFHEZFTED Web 2 — S R LR TEDIEFICRONTL
I, Fi, AVARI TN A—NAPHEET B F AL VIFRICHETLETH S, 207D, 2
VRTTINa—=R AT T, Web LORBIZIRIACINET 2 Z L IZHEL W,
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=L R — Z BB % A ORE a — ) 2 % BEIREEE T 2 T MMRE I Tw3, L
L, =R — ZEEMEIER I, Web 2 — S RICHE L R WEB S WMREH & UChET
3. 207, NREHPHWSEMO HRLRBTH 2 LIZRST, BFEIEEN
5., ZDO—JiT, Web 23— S ZIZWRPELE L BWHAETHIEL WHERZ £ K TE 2 AlhE
DD 5, FRETFHIE Web 2 —s8 20 - JHEECHBLL 2 RBID A0 5 2 — /S 2 2 RS
T2, N2 THATZ2 I L TENFNORNEZITATE 2 L b s,

HMEGED T — 8 6 R DGEEZ AT 2 I PMREIN TS, LarL, ZoFEE
BEHGEDP O R 2 RBLONREEB T2 LI TE R0,

¥/, WEHDOT— ¥ 2NRICEAELFAONRE R EFHE I — A2 L CHEES T %
FIEDD HR|EIN T 5, HEHFA OIS 2 0 GREE TR L OaaiEm 2 £ L,
WEa— 22 AW TR ZREIET 2 £ W) FETH S, Web a— SRR L TZ
DFLEZBEHTIUE, Web 2 — A0 o WAEHFADRGELHNR T2 LN TELLE
Zois, Lo L, Bz a4oREI 2N s OEALFAOTIERT LA T 2121k
DB, s, EeGURIUOIEAATICERVMTL) »564) 0k LR
DhY, HELHADNREZERTI2FERFIINGZHEL TCOALELIZINSIHIEL T
WHEWLEDTHS, 1) L OGEAIHEECHKEE GENS, 2) SHEICL>THEHE
DEDLLGEDH S, 3) NRa— 2 L THHAARRIGEET 2 RIICRS v, 4)
EXOHMICHIBED 2, RATIXOEIETNREL S, UKL, REFIETIE,
Bz as, LEHOBEEMEL, 222, Web 2 — 2 2FofcHilT 28y RON %
BT 5.

5. 8bbic

KB BEEEE Web 2 — 8 20 & B % & e W IR OB HESOR 2 ofilfEE 2 v T
WEIA R T 2 FIEZRE L 7. Wi treebank O [ BIEASEER & 15 L 72 0F5R% AV 7Bl
IR & D REFEROFZ 1T, AIMEEHER L., SBRIIZISIITBDOAINL Yy O %
BOTHIEEZRGIT 2 L Ebic, THUAIOEL IR E L TR weebank ZHESEL, X6
I DERBEEMBETEL LI L, 7, BEFELZI TR, BETELHHL T
Web 2 — 2% TE BRI L S WBMIT T2 2 & TRBIBL AR — R A ZHEEL 720,
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