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Extracting Word Translations from Bilingual Corpora
Based on Similarity of Co-occurring Word Sets

HiroyuKI KaJrt and TOSHIKO AIZONO*

A new method has been developed for extracting pairs of words that are translations of
each other from a parallel corpus. First, for each word of both languages, the set of words
co-occurring with it is extracted from the corpus. Then, the similarity between each pair of
co-occurring word sets, one for a word of the first language and the other for a word of the
second language, is calculated with the assistance of an existing bilingual dictionary of basic
words. Finally, pairs of words that bear much similarity are selected. The method has the
following features due to the combined use of co-occurrence information given by a corpus
and bilingual knowledge given by an existing dictionary. It can extract word translations from
rather small, unaligned corpora; it can extract a variety of word translations including pairs of
simple words, pairs of compound words, and mixed pairs of simple and compound words. An
experiment using Japanese-English patent specification documents achieved 33.8% recall and
76.7% precision; this demonstrates that the method is useful both for improving the coverage
of an existing bilingual dictionary and for creating a bilingual dictionary of technical terms.
A further problem is to improve the method for extracting compound words from corpora.
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The address comparator compares the content of the lock address register
with the value of the address signal line at the time of address transfer.
When the two inputs to the address comparator coincide with each other,
logic “1” is asserted as the output.
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Fig.1 Similarity of co-occurring word sets.
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Fig.2 Proposed method for extracting word translations.

3.2 0000
(1) 0O0D0O00O0
MO000000000000000000000
0000D000000000000D00000000
0000000000000
(2) 0DOOOO
MO000000000000000000000
000000000000000000000000
00000000000
JCN := {N|UK} {N|UK}+ (2)
ECN := {N|UK|ADJ} {N|UK}+ (3)
0000JCNOOOOOOOOOECNOODOO
00O0NOOODADJOOODOOUKOOOOD
ooo
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000D0000000000000000
(1)0(2)000000000000000000
000 z1,22,-,2,, 0000000000000
0 y1,90,--,y» 0000000000000000
000000000000000000000000
ooooooo
00000000000000000000000
0000000000000000000000000
00000000000“0000"00000 “00”



2252 goooooooo

0000000000 “increase”™ OO0 OO “increase”
gobooooboooboobooboboobooobooo
goooooooooooooboooobobooon
gooooooooobooboooooooo
3.3 00000000
00D0000oOoobOOobboOoboOooo 2200
go0oo0o0O00o0o0bDOo0ooobooooooooo
pooobooobooobbooooga
-goboobobooogg
I (i)
=(fix fiz -+ fim) (i=1,2,---,m) (4)
fiv=2:0 2, 00000
-O0o0o0oOooooono
9(y;)
= (91 9i2 ~* gim) (1=1,2,---,n) (5)
g5, =y; 0 yy 00000
3.4 O00O00O0ODOOOO
(1) 0DO00OO0O
MOobO0o00 pOhOoOobObOODOobDOobOOOoO
gooboob00oDb0o00o0bOobo roooooo

(i, 5) ={ ;

(7’:1727am7

($i7yj) €D
($i7yj) ¢ D
j:1,2,-~~,n) (6)

(2) 0D0OD0ODODOUOOOOOOOOOOO
-2, T@,j)=0000f(e) 00 ¢ 00 fiw 00
oooad

(i=1,2,---,m; i'=1,2--,m)
-3, TG,5)=0000g(y;) 00 j' 00 g5 O
oooogao

(G=1,2,---,n; j':1,2,---,n)
Modobooooboooboobobobboooboooboo
gd0000DO0o0obDooooooooooooon
go0oo0oboooobOoooooboobooooo
000000000 « OO0O0O0O0oDOOODbDOOO
J00D000o0o0oOoOoooooobooboboooooo
0O0O000O0ODoOoOOOOoOobOOoOooOoOooboOooon
gobobod «bObooobbooo
(3) ODOUOOOOOOUOOUOOOOOODOOO
googad

@)= (fix fiz - fin)=Fflx) T

(i=1,2,---,m) (7)

MoooooooooobobDboooobooo
gooooboboooobooboooobooooono
DDDDDDDDDDDDDDDDJ‘{JDDxiDD
oooobO yy0OOoOOOoooooooOooooooo

Sep. 2001

000 2,0 y 0000000000000000
00000 f000000000000000
MO000000000000000000000
000000000000000000200000
00 (2p,ye)0 (zp,y-) 0000000000000
00000000000 (7)00000a;0 2, 0
fip, 000000020 4,0 £, 00000000
00 ;0 % 0 £,0000000000000
MO000D0000000000000000000
000000000007 (G,;) 000040 y; O
000000000000000000000000
000 (6)000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000(4)00
000000000000000000000000
0000000000000 00000000

(4) 0ODO0OOOOOO

a(wi,y;)

Z min{fi/,k7 g],k}
. k
Z fik +Z 95,k —Z min{fi/,m Gj.k}
k k k

(t=12---,m; j=1,2,---,n) (8)

0 (8)00 (1)DoOoooooUuooooooo
0002, 0000000 yyOOOOODOOOOOoOO
000«; 000000000 yy0OOOOO0OOoo0OOoO
oooooooooooo
0oo0oo000o0ooo0oooooo (8)ao
ooooooooooooO0Ooooooooooon
(Tp, ¥g)O (2p, ) 0OO0 000 (2p,y4) O (2p,yr)
O00o0oo0o0o00oooooooooooooooan
z; 0000000 2, 000000 y; 000000
0y 0Oy 0000000 0O0ODOOOOOO
0(8)00 >, min{f/,g,x} 000000 2, 0
YoOy, 00000 min{fip, gjq}+min{fip, g} O
00000000000 min{fip,g5,¢+9;,- 0000
000000 fip<giqtg;,» 0000000000
O0000000000000000000 gj,q+95.r
ooooOooooooooO(e,y;) 0000000
000000000000 fip=g9jq+g, 000
O00gq+g;,-0000000000O00O0O00OO0O3
0000, min{f;,,¢;,x} 00000000000
00y, 0000000000000 O00O00000
ooooooooooooooo




Vol. 42 No. 9

0000D00000000000000000 (8)
0000000000000000000000000
00000000000000000000 (8)00
(1)00000000000000000

3.5 00000000

00000000000000 (z,y) (@ = 1,2,
ceom; j=1,2,--,0) 0000000000 D
00000000000 2000000000000
oooo

Vk(# 7)) a(xi,y) > a(zi, yk)

& Vk(#1i) a(zi,y;) > a(zk, y5) 9)
Vk(#j) T(i, k) a(@i,yx) =0

& Vk(#i) T(k,j) azr,y;) =0 (10)

00 (9)00000000U0OoUOoUODOODO
goooboooooooooooooooooooo
0oo0oooooo (10)oo0ooooooooo
goooooooooooooboobobbooboooo
gooooooooooooboooooooooan
goboooooooon

3.6 DO00O0OO0OO0ODOOOOOOOOO0OOO

21000000000000000O000oODO
ob0oodobobodd «cObbO0oobooooooooo
goboooooooooooboooooooboooon
goooooooooboooobooooobbooo
0000 AQO0OUOO0OO3400 (1)oOoUooOoO
00000 DO buADOOOOOOO3400 (2)
goo3sbobooooooboboooboboboboobobooo

ooboobooboooooooooooooon
gooobobooooboobooooooooood
gobooooooooobo40000b0O00ObQODbon
goooooo

4. 0 00O

4.1 0O O
gooooooboooooobooboooooDoobo
goboooboooooooorooooooooo
goboooooooooooobbooooooob
gooooooooooooooooooooon
gooooobooobooooobooooon 50,0000

Y 000000 0000000D000000000000000
0000o0o0bD0o000oo0ooDOoos040000000000
oooooo230000
compares the content of the lock address register 502
with -.-000000000000000O0DOOO0O0ODOOO0
0oooO0obODOOO00bDOo0oO0oO00bD0O0DO0DooOoo0o
0000000 00o0o0o0o0oooooooooooooooa
oooooooo0oooooooooooooooo

.-+ / The address comparator 504

goooooooooOoooOoooooobooooboooooon 2253

obl1oo0obooboodono 3.8000004aa 200 30
gooooooooooooo
goooooooooboooboo sboOobooonoo
240000000000000s00000000
gboooobooooooooocooooobooooboon
goobooooobbobobobooboooooboosenno
gooooboooooooobooooooooooboon
gooooobooobooboobobooboobooooboa
gooooood
goooooooooboobooboooooos.2o
gooboooocooooooboooobooooon
oo0oooooooooUoooouoooo (2)oo
(3)000000UOooOOooO0UO0DOOOUODOD
goooooboooobooooooooooobooo
goooobooooooobooooboooobooo
gooooooooooooobooOboooooobooobo
oooooooo«“c0ooogr”o «0booooro
ooooo«“g0ooo”bo “oooorbooooo
4.2 000000000000
gooooobooooooooboboooooooo
gobooooooooooooboooboobooobo
gboboooocooobooboOoooooboobooboooo
oobooooooooooooOoobooooboo
s0000000000O001100000000O0
gooooooooobooboooooooooon
gboobooooooobooooboooobooDboo
gooooooboooboo
0100000 c40c7oCc7oConnooono
ooooooc40000000000O000COOO
000 174%0000000000000C70O C7
gboobooobooooboooooooboooboobooo
o0ooooooooooo340000(i)oooo
ooooooooooooooboooocoooon
0000000o0ooo0ooooooUO()oooo
gooboooboooooooboooooooboboDn
00(1)0D0000CT0000 246%000000
000000000000 (ii)000ooocy ooo
0205%00000000000000000000
ooooOooooooooOooooo (i)booooo
coo0oo0oU0oooUoUoooOoOoooOoooooo
00oooooooo83.4%u00o0oooooooon
ooooooo
4.3 000O0O0OOOOOO
00000000000 000O0DOTrecallD0OO
00 precision00 000000000000 O00O00OO



2254 goooooooa Sep. 2001
01 00000000000O0O00000
Table 1 Profile of the patent specification corpus used in the experiment.
*RE | O @ ® @ ® Gl
Al Be 90| 120| 686| 230 178| 1,304
A2 | AAGE NAFERE 1,322 | 2,089 | 8,023 | 3,846 | 2,449 | 17,729
A3 | 7FA DN [ PHcE (A2A1) 14.7| 17.4| 11.7| 16.7| 13.8 13.6
A4 WA FEOR ) ¥ 202 | 273| 719| 392| 524 2110
A5 TP (A2/A4) 6.5 7.7 11.2 9.8 4.7 8.4
B1 ok 94| 143| 704| 236 178| 1,355
B2 | JEE N BB 1,463 | 2,055 | 9,561 | 4,326 | 2,872 | 20,277
B3 | 7X¥ A b | FykE (B2/BY) 156 | 14.4| 13.6| 183| 16.1 15.0
B4 N FED R0 K 244 | 312| 936 485| 629| 2,606
B5 T BUEEE (B2/B4) 6.0 6.6 10.2 8.9 4.6 7.8
C1 SRFET DA 0 % 211| 316| 1,008| 608 660| 2,803
Cc2 | #o KRBT R BER DT 75| 126| 417| 315| 302| 1,235
C3 | *HEafR I b, fO~T LA 12 19 85 45 54 215
BT
C4 [ ook (C3/C2 [%)) 16.0| 15.1| 204 | 14.3| 17.9 17.4
C5 KRB R R DT 136| 190| 591 | 293 358| 1,568
C6 25, HARFEOHE MO 24 28| 193 65 75 385
R G F LT
C7 [ Lo ® (C6/C5 (%)) 17.6 | 14.7| 32.7| 222 20.9| 24.6
c6 2 b, HEROFEE MDA 25 40| 245 79 74 463
TELET LT
C7 [Fl Lo (C6/C5[%]) | 18.4| 21.1| 41.5| 27.0| 20.7 29.5
C8 HlEE & 9 Lo~T 163 221| 714| 343| 438 1,879
C9 FEd o N—3R (C5/C8[%]) | 83.4| 86.0| 82.8| 854 817 83.4
D O0 b @D A HMICINE Lz, FEPRFGEEST OCERO BRI EZE L Thieu.,
02 0000000
Table 2 Recall and precision.
(a) R
KREE | O @ ® @ ® i
C2 | CHITE ENDRRFEHERBEROT 75 126 | 417| 315| 302 1,235
D1 i S ~<7 31 53| 190 | 131| 100 505
D2 | 74— F S ERRST 22 46 | 144 96 69 377
D3 | /N> Z7Hl |l (D2/C2 [%)) 29.3| 365| 345| 30.5| 228| 305
D4 Efigs: (D2/D1 [%]) 71.0| 86.8| 758| 73.3| 69.0| 74.7
E1 S h~<7 31 60| 202| 140 111 544
E2 | 74— F S BT 23 50| 157 | 102 85 417
E3 |7y Z7% | i (B20C2 (%) 30.7| 39.7| 37.6| 324| 281| 338
E4 EfER (B2/E1 [%) 74.2| 83.3| T17| 72.9| 766| 76.7
F1 | fho 4 LKV YN ST 6 6 9 4 8 33
F2 | FEHiHFROm B4 (F1/C2 [%) 8.0 4.8 2.2 1.3 2.6 2.7

H AT

(b) kAR T IR D LA 2N L7256

daRscE | O @ ® @ ® it
C2 | XHILEENDHIREFHERBFROT 75 126 | 417| 315| 302 1,235
Gl | Ehiz~7 56 81| 329| 195| 178 839
G2 | it S BT 27 49| 165 115 79 435
G3 | fiE  (G2/C2 [%)) 36.0| 38.9| 396| 365| 262 35.2
G4 | Efg (G2/G1 [%) 482 | 60.5| 50.2| 59.0| 44.4| 51.8

D ARG REEEFIC BRI OT LA LRV E WO FRIEEZIT L. 74— Ky 213 Th

ootz

— 000 =|AnM|/|M]|

— 000 =|AnM|/|A|
0ooDDADODOOO0DOO0OODOOO00O000
JdodoMOOOOOOOODOOoOoOoooOoDOoDOa
000000000000 oooAOMOOO0O00O
ooooooo

02(k0D0000000050000000000
00000000 0000000000D0O00DOO0

gobooobooboooooooooooooooboboooo
O0o0ooo 305%00000 74.7%0000000
000000000000 33.8%00000 76.7%0
gboooOooooooobobOoooooboobooo
goooooooooobooooooobobcoobon
2000000O0OO0OObobO200000D00000
goboooooooooooooooboooboboo
go10000ooboooobbooDbo



Vol. 42 No. 9

jSs0000obobobooooboooobooooo
oo0ooUoooooooooooo (loooooo
000000o00ooU0o0ooo (voooooooo
(9)000000OU00DOU0OUOUODOOoOOOO
000 200000000000 352%0000
051.8%000000 2()00O0O0O0O0O0O0O0O0O0O
goooobobOOooboooboobooboobobo
0O (ooooooooooooooo

gobobooooboboooooooobooog
gooooooooboboo 240000000000
gooooooobbooobOoboboobboobooo
gobooooOobooOoooboooob400b0DObRO
00000000000000000 2(a)0 F1OF2
gobooooboobo4000b0O0bObDbbOObDO
0000 2.7%00000000005000000
goobooooobobooboobooooobbooo
goooOoOo0o0oobooboobooooboboog
goobooobooooboobooboooobo
good

goooobobbooooboboboooboobo
gobooooooooooooboooobobooo
goooobooooboobooboooooobooo
-0ooogoo

(OO0, pump)0 (00O OO, subsequently)d

(0000, fetch)O (O O, capacitance)
-0ooooo

(000000, gas supplier)d

(0000000, carry generation circuit)d

(00000, radio frequency heating)
-0obooobooobo

(OO, pressure loss)0 (O O, thin film)

(0D O0O, connector)J (OO O, anneal)

gboooooooooboooboooboboboog
joooooooboooooOoooooboooo«“gng
07’0 “00’00000000000000000
goobobOoobOobooobobobobooooo
oooooo“s0”’0 “00”’0000000 (OO,
exhaust) O (0O, capacity) 0000000000
0000oo0oo0oDo0oOoooOoo(@O, pump)
0O (00, capacitance) 0000000000000
gboooboobobooobooboobobooboo
gooboooooooboobooon

4.4 0O 0O O

000 33.8%0000 76.7%0000000000
gobooooobooooooooooooobobooo
gobooodoobo0oobUoobbooooboooog

goooooooooOoooOoooooobooooboooooon 2255

goboboooooooobobooboOoooooooobo
gboboboooooocooobooooooooooboo
0000o0ooU0ooooooooooooo 80%0
20%000000000000000000ODOO
oood

5. O g

5.1 000000000000
oooooOoooopoooooogoooooooo
ooooooooooOooooooooooooog
oooo
oooUobD0ooooopDOoooooooooooog
o0ooooooooooooooooooooog
O00odo0oo0oooO0oOooooooOoooooooo
00o0ooooooooooooooooooood
goolo000000 10,000000000000000
000000 100000000000000000
ooooodooogo
ooooOoOooOoooooooooooooooo
oooooOoooOooooooooogoooood
000oddoo0ooooooooUooooogooo
o0oo0o0o0oUoOoooUoooUogooooooo
00oooo0o0ooooooooooooooooOod
000o0oO0oO00ooooooooooooooog
00d00o0o0o0oooooooooooooooon
000000000 oooooooooooooog
00000o00oo0ooooooooooooooa
oooooooooooooooooooooooo
ooooOooOoOoooooooDpDoOoooooooo
0doooOoooooooooooooo

5.2 00O0O0OO

(1) ODoOooOoooOoooo

03200 00000000000000O000O000
0000000 O0ooDooooOooooooooog
ooooooooo“ooooor»o“o0ooooro
o0oo0o0o0oooooooOooOoooo“oDOoorOd
“0O0007’000000000000000000
goooooooooooOoOoooooooooo
J00D0O00 00O “carry look ahead circuit” O “air
operated valve” 00 00 OO0
4000000000000 O000COUODOOOO
000000 oo@ooog, circuit element)d0
O00o0oo0oooOooooOooOooOoooooooo
oodooooooooooooooooooooog
000000 0o0o0ooooooooooooooa
00000000o0oo0oooooD0ooooooND



2256 goooooooo

000000000000000000000000
000000000000000000000000
0000000000

(2) DOOODOOOO
MOO000000000000000000000

goboooobooobooooooobobooooo
gooogooooobbooooboooooboooobooo

000000000000000000000000
000000000000000000000000
0000000000D0O00oo0ooooo™Y00
00000000000000000000000O0
0ooooooo

6. UO0ooooono

00000000000000000000000
000000000000000000000000
000000000 100000000000000
0000D000D00000000000000000
000000000000000000000000
000200000000000000000000
000000000000000000000
0000D0000000000000 200000
ooooo
000®0000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000(a)000 3224000000000000
0 72.9%0(b)000 389000000000000
54.0%0 00000000000
00000000000000000004000
0000000000000000(2)000000
00000(K)00000000000000(c)0
0000000000000 30000000000
000000000000000000000000
0000000000000000(a’)000 1,737
0000000000000 88.7%0(b’)000 414
0000DD0DD000000D0000 90.6%0(¢’) 0
002090000000000000000 91.4%0
000000000 D00000000002,148000
0001,3040000000 (a)0 (2)0(b)0 (b))
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000

Sep. 2001

000000000000000000000000
000000000000D000000000000
0000000000000000000000000
0000000000000 D00000000000
00000000000 0000000000 240
00o0O00ooooon
Fung®00000000000000000000
000000000000000000000000
0-000000000D0000000000000
000000000000 00D0000000000
000000 2,7790000000 2000 66100
0000000 73.1%00000000000000
100000000000000000000000
000000000000000000000000
oooooog
00000000000 Fimg0 00000000
20000000000000000D000 200
00000D00000000000000000 10
000000000000 000000000000
000000 73.1%000000000000000
000000000000 (i)000000000 2
000D0000(H) 000000000 100000
00000000000 200000000000
0000000 (i)002000000000000
32.7%00000 82.5%0(ii)00 10000000
000 35.2%00000 70.5%00000(i)0 Fung
0000000000 000000000000 20
010000000000000000(i)0000
00000 1000000000000000000
000000000000 00000000000
Tanaka 0 Y0 0200000000000000
0000000000000 D00D000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000 000D000000000
000000000 000000000000000
ooo
00000000000000000000000
OOo0o0O00O®ooo000000000000o0
000000000000000000000000
000000000 D000000000000000
000000 100000000000000000
0000000000 00000000000000
000000000000000000000000
000000000 000000000000000



Vol. 42 No. 9

gooooboooocdobooooooocoooooooo
goooooooo

7.0 0O O

goobooooooooboooooboooooooo
gooooooboooboooboooooboDbOoo
gooooboooooooooooooobooooo
gboooooodooboobboooooooooo
gooooooooooooooooooon

oooooboobooooooooooo1oo0ooao
gobooobooouoboobbooOooouooooobooo
gbooboob 200000000000 O00oObO
oooobooooooooobooobo soobooooboooboo
gooooooooooobooooooooooon
oooooooad

gooooooooooooooooooboooo
goobooooooooooooooobooobo
0000000 33.8%00000 76.7%000000
goboooooooooooooooooobobooo
goboobdoooooooooboooboooon

gboooooooooooooooobooooobooao

gooboooooooboobooooooooooo
oon

gooooboooooboobooooooooooon
gboooooooobooboboooooboooobooboo
gobooboooooooooooboooDboDbo
ooooDoo

o o o o

1) Gale, W.A. and Church, K.W.: Identifying
word correspondences in parallel texts, Proc.
4th DARPA Speech and Natural Language
Workshop, pp.152-157 (1991).

2) Kupiec, J.: An algorithm for finding noun
phrase correspondences in bilingual corpora,
Proc. 31st Annual Meeting of the Associa-
tion for Computational Linguistics, pp.17-22
(1993).

3) Dagan, 1., Church, K.W. and Gale, W.A.:
Robust bilingual word alignment for machine
aided translation, Proc. Workshop on Very
Large Corpora, pp.1-8 (1993).

4) 000000000 0ODOoUoOOooDUOUoUOO
0000000 0ooooooooooooooag
00 NLC93-39 (1993)0

5) Fung, P.: A pattern matching method for find-
ing noun and proper noun translations from
noisy parallel corpora, Proc. 33rd Annual Meet-
ing of the Association for Computational Lin-

goooooooooOoooOoooooobooooboooooon 2257

guistics, pp.236-243 (1995).

6) Kitamura, M. and Matsumoto, Y.: Automatic
extraction of word sequence correspondences in
parallel corpora, Proc. 4th Workshop on Very
Large Corpora, pp.79-87 (1996).

7) 00000000 OOOoO0oOOoOoOoooOoo
0000000o0o0ooooooooooooog
NL-94-12 (1993)0

8§) OO0 OOUOOOUOOUOOOOOOUOO
0000000000000ooooOOvol.3s,
No.11, pp.2283-2290 (1994).

9) 0000000 0O0O00O0OOoOoOOoOooDOoO
oooooooooo0o—ooooooooog
oooo00ooooooooooooooooo
0000 NL-102-11 (1994).

10) Brown, P.F., Lai, J.C. and Mercer, R.L.:
Aligning sentences in parallel corpora, Proc.
29th Annual Meeting of the Association for
Computational Linguistics, pp.169-176 (1991).

11) Gale, W.A. and Church, K.W.: A program for
aligning sentences in bilingual corpora, Proc.
29th Annual Meeting of the Association for
Computational Linguistics, pp.177-184 (1991).

12) Kay, M. and Roscheisen, M.: Text-translation
alignment, Computational Linguistics, Vol.19,
No.1, pp.121-142 (1993).

13) Chen, S.F.: Aligning sentences in bilingual
corpora using lexical information, Proc. 31st
Annual Meeting of the Association for Com-
putational Linguistics, pp.9-16 (1993).

14) Tanaka, K. and Iwasaki, H.: Extraction of
lexical translations from non-aligned corpora,
Proc. 16th International Conference on Com-
putational Linguistics, pp.580-585 (1996).

15) 00000O000o0oo0oooooUoooooo
000000000000gogoooooavol.r,
No.3, pp.79-96 (2000).

(00 120 120 22000)
(00130 6 019000)

g ooooooo

93 000000000000
gbooogooogsooooan
gooooooooooooooo
oboooooboooooooo
oooooooooooobooon
gooobboooooooooboooooooboood
ooo0oooo0oooooooooooooAcMO

Association for Computational Linguistics 0 0 00O



2258 goooooooo Sep. 2001

o0 0ooboooooboo

1989 000000000000
gbooooooooo19g2000
gooooooooooooood
goooooocooooooooon
gbOoooooooooooooon
gooooooooooooobooooooobooooo
goooobooooooobooboooboooooboo
oono




