llnl

==
=
A

fﬁfﬂ%




K

=R High-End % BWEIR > 2 7 LA DFF 78 - [JE  ooeeeeersommmeerimmennnnns 1
MT Summit VI Hi 2 Past Present Future (BEZ5)  correerrmrii 2
MT SummitVIFEZ:  corenrrieniiiiiiii i s e r s e e 3
SanDiego %‘;j‘]”[‘;[] L T TP P PP e PP P 11
Hiif b h BEREBHAR FAREEFIE  coorcrmvommommesmanscrsmvans v s onrr e eSS ORI MRS RS 14
{,}fj’tﬁ%rgw“ 1 N S B R PP PP PP P R P PP PR PR 19
i3 i Semantics Inplementation based on Extended Idiom for English
o K(‘rcﬂn Mi]l:}'lin[' Trunslati{}" .............................................................. 23
Hr 1‘2|'r:]1¥:";4|\ ASTRANSAC V3.0 (& i.,ll}_,l ............................................................... 40
Trans LinGO!' V1.0 ('l.-;rl‘ i]ﬁ‘l ............................................................ 42
{/\*‘/}\f';l:‘- JTF[ﬁ]m\%jQ;L_:!)—_Q:_;“/-},}-_—'}j‘ ............................................. 22
TCHEBETZoANAI 2= —2a 2RI gLT9T e, 10
XJT {:|J|-;q Fi}: H ﬁ- PR s &-]‘]wl{(}) ["_—_%l_ ....................................................................... 10
EHESELDY RSO GRIETEE Q) rrrreerrrrrmr i e 43
SIS Al a] e BRI 3 o @ oo 44
H[Af\.‘m }J' Ay ﬁ*ﬁ 'J/I\ ........................................................................... 44
FEH - BHOAEEE e FH 3
A IEEIHIE oo #H 3
RIS BRI I DB essrmransvisionm s s S 39
AAMT FFERD O THEPN e e 2

EEBELY
AAMT EBEBDOCEA

OS2 H 2 HHEEHFRTAT ¥ L b [105]
M6 [105—0011) I2ZbHETOTEHLE WL
4

2. SHEHOWHICL 5o TAAMT HIER A 7 &
AERBEIGEI—F—-%ETE LT, ¥H3F
B LOMIEAEBIIBIEED (5w,

T105—0011

FIRUHBE XM 3 — 5 — 12 EANRIEHE L
03—5473—7135

03—5473—0569

L
fﬂ.ulrl

FAX

AT, TR HILEHR [Hhair | & 7214,
LS W G

HATH LY T —
JEDYAAMT @ & 24 Z 4RI ¥ L



High-End ZENER > 2 7 4 O -

il 7€

b — CRETRZFEHER)

AR

Ay PTI—ORRIZED o T, BHEIR—
BACIES AT B L H IS o TE T, IREFROERS
Biowd b, 83 EFLy—nvy7 bbb, 8
MY 7 LR TS L, BV 7 FoEESEHE
BT L EOHERE L LI Il s h D, BRI
Bohdbhviwbi TWAI0ERD, Eo k)
Tdhbo 7272, BWEHRZ LY £ RRE, 2L
b, E6BTIELV, OV 7 FENFLERT
WRENLLDIZ, —EKH- ) OFREAENT &2,
PCOT—LN—EELT, Tl bh>THR
DI—FHEML EVWI EDBEELTWD, Fhll
Lz, BEROE., 2—HW - A ¥ -T2 —A%ED
BT, 5. 2L 02 —FEARYIIF| X{F1F 5750
ORI hoTwhEVWI E L, METHS I,

RESEDOFKIZIE, T7AV A -H 574 =T TMT
SUMMIT "B S h, RIS LPLHETE LR
Poleht, ZLOENMEL DI FITHA, BHA
PoOBMEICGBROMT LMWL ATIE, 8
REEPLE L2 —HFOBNPERIEh - F
ATHb, Tz, 7T A W CIHEBWER O
DUEMEWZ TVE, LW T AYALLOEN
ZoEBb o/l b,

HATOBWEROB ML, &y F7—2FH
D—E2—F% % -4 ML, Fh—lEIC ko
TWo DI LT, BEREP WO EME D
ODLATANORBRS, -0 /LT A HT
WK IR R B, WHHGHT D720 OHEMEER &
WA ERTIX, 3—0 v 2B A EEiENERE
DT - MEOBEbH L, CnE T, JIEIZHFIE
ARSI TEIWHHRE L ERREBRA KA T2
AT LDOWETH A,

V72 xTO, — iSO, ok E
A ERD R L Ad S K& RN E LTI k4
IKRELTWLCLDTHB, 9 FT—2OIEDD

...l_

EHBLT, IEAF27-AAROER Y 7 M. wEN©
EHhREFA I NMZAN Db LI THL, 1215,
KA 7— LT L L, RYIEDRTIEN S 72
DIk, BIRERHMOITOWMELS LKL D
IIRVATFADSHLDNLLENHLERS, &
NEFTCHOHEET, Fv b7 — 27 HOEKBRSTT
Gl ¥BIfbhA2BRY 7 L ChHDH, ZOHOD,
BRIV, AUOERBIHHILDTEL VA
T LR SR, £ O AT Low-End DAl % 0
—FL—-HFHO L ATFAIRTLENRLE VS, KY
TATLhH A 7 UFHELINTIEILD T, BHEER
VAT LDEME LTRELLDDICRD, LED
b,

o b7 —2 HORY 7 ML, BREIR ST
BERLL7cBEE LTI A (. BEMLEM LG
SEERLABTIE, KELaBBERALA, 1275
v b= HOBR Y 7 F—RETIE, 7— 41
—BEDL DI D, B, BIRE ¥R L +T5v—
7 b % BEEIZL 72, High-End D EWEIR > A 7
LAEHETHUFETWE L) ICBbN S,

19994E D MT  SUMMIT I3, ABEOHE P A EA
bk, BASTO ST ARRERSI &R &
ThboE 2T, KipahhlbhoTy y HR—LT
PfEE D, FOHIv bT, TVT7 - HATH,

[HEMEROBEMZ] VLT 601
2, 2—HERME - REL LT SAKGEOEEIL,
FTEITEBEICLTE TS,




MT SummitVi 8%

MACHINE TRANSLATION |

MACHINE TRANSLATION: PasT, F‘Reszm ‘FUTURE
| NoveEmBER, 19897

San Digco, 29 OcToBER -

6B MT Summit &*. BEEEDRKT AV H - ¥
T4IdMICTHMESh, BEXEH,S5H AAMT AE
En&s8t28858mMU R, HR. THEFED
TRELEDOT, TORREB/ELET,

Bein

2HEBIIT VT RFERE (AAMT), 3 —10 v /3
(EAMT).7 A % (AMTA) &M ICBfEsh 5
MTH 3 v M, 4EIZ AMTA 244 2 h H 1)
T AN THREROY 71 TIHRMBE o
e

WML 9TEEI0H298 2 511 1B F ¢ 4 H M,
5234 ElA» H300% 5 B2 5¥E. 20 =7 8
REL EHP—EIIE LIER L H#®. KiRdiTbhis,

BFEO)HLAARDPLIE, FHAFERIIUE, K
RIEAEAPHMEIE S0 6 4. BTREA
2, BAH» S AAMT (UPF &8I O E) .2, NTT,
BtAo4AETmL i,

F/o, AL IAMTO D ICHELFEREY L
7o Blzx L, B (IAMT Award of Honour) 7585
NHZZ e, BIOZHEL L TAAMT ER
HpiaE IR,

SHICHITLTIFbR A IAMTHES S L U
KNIBWT, IAMT £ RIZHB M AAMT 2 E°
AL, KB OMT  SummitVl % 2 4 % D 19994 |2
AAMT P4 L o T U HR—LTHET A
EEREL, Z{OBMEPSBHELBUOBTT
REhis,

MT Summit D B{ELR

Mol #£ B H ZMAR
1M AAMT BN FER 19974 9 H17H ~19H 200%
& 2m EAMT HrEAY TavAy 19894 8 H16H ~18H 284%
&3 [ AMTA 7 AUH A 1914 7H1H~48 310%&
%4 [0 AAMT A e 19934F 7 H19H ~22H 2304
%5 [0l EAMT LI TNY ~NIHA 20 19954 7 A11H ~13H 3504
56 [0 AMTA FTAYAH Ry [ S 19974E10H29H ~11A 1 H 320%
& 7 [0] AAMT Ty HR— 19994F

Enhy<5 ) S— bkFL

_2_

FIEIAMTHA SR S ERANMSE () &
HeHHRARE



- MT SummitVi3§

MT SUMMIT VI R

JUM TR 1M EdR ¥4 a8

MT SUMMIT VI{219974:10A30H X W11 H 1 HiZ
43 TKIE San Diego (28T [HAEIER 08 2,
BE, k%] o7 —~O TSN, BEHK
13314% (BAD L OBINEHII28%) ThHo 7,

F—Ilio - B HME & WEIRR S A 7 L0
e BLUBWRBR AT 4L EDRTEN H o120
toyarvid, A—FrFBIUF—/— OB
Z30DBEUNDO L DN H ol ERBIRI AT LD
WAL, 15db o7, BHBRY A7 44 YORRIE
264t Th o726

T IV TR FEBKERIE S (AAMT) EHAEF
T¥iR#EHES UEIDA) BFRFREMEAZIREL
Too AR, MEOHSIZL Y, WMEBMEHAD 2 >3
— D5 L TR L - S # 2 S Pk L 2 E DO
EBThHhH, bl L ®H L AAMT  Journal ® URL
THETELLHICTETFETHS, /2, F9
K JEIDA DER T AW I biBl s b
FETH b,

7 VT RKFEBRREBRB S 5 0BMEO 2 28
—i&, HPEE (HTK, BR) WELHM (HE),

AEER (NECH#Y A7 4 X) FEGHE (),

HEEE (FH@) AAREF (BHUER) AERMF
(4 77) EEFHM (ATR) . HAFH (BLl). &
NERE (77H—) PERE (AAMTH:HE) T
H5b,
HAEFTEIRAGRLSOBMAD £ »r3—1F,
P (LK. BR) BHE—BF (NEC).JbAS
FEHT (i) EERL (BT) @\ (=2%).H
hi— (FFAPYATL) H B (B4a).
= IIFKEE (JEIDA, $iR) Thbs,
BRI, B0 S o2 bERBLUS ¥
— Gy bOBELLIERLEILEY, HLVWREEZE
MR TWhH, ZEBLEEEURMEIRIE. BT
MAEZEDTELWHMTHL, ThUl, HEGDA
& =4 v PEEGEHIENTHHHNERT 7 £ A
DHMEBREL TV LENHS 5. BHEIR~O
HUY 4 A BIRESORE 4124 72- b . HKBRIZ BT 52kt

_..3_

ERBR~ L TOELM L
BLbhb,

D L AADIEE) A

Opening Session
M. Vasconcellos & W.S. Benneltt
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Keynote : U.S Government Suport and Use of
Machine Translation : Current Status
T. Pedtke (National Air Inteligence Center, USAF)
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Machine Translation Through Language Understanding
M. Nagao (Kyoto University)
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A Real-Time MT System for Translating Broadcast
Captions

E. Nyberg, T. Mitamura (CMU)
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MT from the Production Perspective
M.Flanagan (CompuServe)

CompuServe (24 > 7 1 > O LW PR - 410l
— A% SEMIT-o-TWAEY, 4EMESRTWA
H—VCRE, 74—FLLED2 - TBRPLF
¥ MR, Email IRR TH 5, 512, BIBEME. =
WF) AHNVBRPFLEENDLF v v FHIROFEL
KEHLVWBRRY -7y PLTHEHESATWS,

Fry hpEDAY 95774 TFFR ML, b
Ky 7SI DL, AL ANERT
By WEICHIS 2 wEtR B Rg, BEERI L LA %
W, ZEORATERR—-AOBREIRAFLT
OBRVHE LV, L2L, TO—HFT, —XHHEW,
EDT A= T LFHFORE KB HD LV HF
Hbdb, INLOFMEED LA LVWBIRFE
PEIND,

—hH, A=A ¥y —T712—AL8 LV, Frv
FENFEICREAELSELVWES, HEOFHED
HRLBER S8F0ORNIB > T —HFIRRT
LFENLENS,

F.Bruckert (Logos)

Logos (X, 1AM SE 4 O EE XSS
FOBRY—EARHT, v FMEHTORMER
H—EA, BWMBRA7FLEAL Z08RITES
F4— ¥ A Translation Memory (TM) |2& 5 F¥
2 A2 MERITEEDLRAMY - A0 3
DH—ERAZRH|L TV D, BRITHEL OLHEX
(HTML,FrameMaker etc. ) |ZH#EHL TH D, BAL



EOHMAGESEARALTEY ., 2L~
ORI TEL L) LMDt — AR
2TWh, SHOMTORZE LT, HHEFEA
L AXEER T TOHEO LR ILEOMEYH
E)n

MT R&D in Europe
R.Havenith (EC)
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MT from an Everyday User’s Point of View
A.Bech (Lingtech AS)
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R&D for Commercial MT
Exchange Interface for Translation Tools
Gr. Thurmair (GMS)
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Laurie Gerber (SYSTRAN)
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The Current State of Machine Translation
H.L.Somers (UMIST)
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Sharable Formats and Their Supporting Environments
for Exchanging User Dictionaries among Different MT
Systems as a Part of AAMT Activities
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JEIDA’s Bilingual Corpus and Other Corpora for NLP
Research in JAPAN
H.Isahara, JEIDA (i3 #25F)
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Multi-lingual Spoken Dialog Translation System
Using Transfer—Driven Machine Translation
H.Mima, O.Furuse, and H.lida
(ATR Interpreting Telecommunications Research
Labs. )
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User—Friendly MT
David Farwell & Stephen Helmreich (NMSU)
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MT R&D in Asia
H. Tanaka (Tokyo Institute of Technology)
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From METALto T 1
Machine Translation Applications

. Systems and Components for

U.Schwall (GMS)

HMRFMBEOMT I, 2% F70rKlopC
KEDb)DDH b, GMSD T IE, PCHEHED 1 —
ALY =T 21— A TELIEHRAL., 222,
KLABR7I— 7 70—%a2a—H (5252810
S THREMEROERIZEZ R0 EN /- PC
LETEHET ABMBIRS X7 ATH L, BTN
E. I—FEREERL EoEEo 70— 2ma. 7
O7xviratlN—33Tld, TM Oy —
L, BEY — IV, FBERIGRTT 1 ¥, FRRTEEE AL
REMRMBES A TED, EBEoBREY (#
Siemens 1) THEFL O,

Java and its role in natural language Processing and
Machine Translation

T.Read (Universitu of Granada)
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SURLFRFLTOI Lo THELLOTIR
ZWTLEI D

FNTIE, [HOEW| avPa-—-FyIZELIE
¥R HEBIZIIE) LIEbIVWTLEI D Y -
Ty - K- F [HER] CEBESER O

EXFOHBHEDECE VS FEATEE
T, WELTRAR—ARKBITE, —HS BT
AUFIE ‘e’ TT, 29 LIEmEMs TS
BT HADI T, COEIIBLOXFOHBRD
FMEHERLME-> TR I &&= F A(unigram)
EEATVWET, dbicFEd 't Keghoalil
& FTORICKLULFTEBGTAHICIE, 227 T A
BT RC ‘t" KHSXFOBMEE) 2 edt
T&xEt, ‘t’ ORIZKLITEHO—-FRHVXTFE
R T I Yy, e, %,
‘', ‘o', ‘u BEMVE#HELTHENTT.
HELFHHBALALLVIFIROS E TROXFED
MR LR (R EHSR) CTRTILENA
7 5 A (bigram) L IFA TV E T, —#MIZIE (n
—1) BOMRL 23 XFOHRAOL L TnEHD
WM BETET L £ n Y T An-gam) & I
EbiF T, ATHCE, P(x,|xx, - x,,)
EVYRBIZRNET,

FNTRFOBERILDLIIILTEREOEL LW
DTLLID, FOBZIIHEMTY, F— 9240
T, BELXHETHILIVOTY, bbHA, 7
FREPOHELEIELTVALDIITELLE
NEVLOLBIEIRTNELR ) TEA. LOFIHED
X~ X2 HETEDUHFOEERDT— 5 2 1F
DItHIWAHEBATEZVTLE) . FhdH, n ¥
FLDNIETELINENRKECILALET LubiT
TYH, BOKELL LD (ROKESRXFOEH

DnFEIKBITLOTHEAEOHBE] ISIKdHbX
FRFICBELTS, nd2T5FH, nd3456
3ThERB2D) T&k, ROPEAN—A (DAL
BOWEBIINEhBIE) 12> THROMEENA
EREC D70, nid2R3IZBLRAET ENEN
EITTe nH2%6X,2KRDLDIZ ‘o' AR
WhrEVHIRELIELTI A, (BEMEZLW5
I S AR THLIEVHIEELELTTH) A
BICHRTRATRE L A LA Wb DT L
I ThH, TOHMYMEZ THEOTAE V48
ABOENIEDORBRDNIZRBETLLE ),

n77AREFRBOTHEOHEL LIZR b
RTwEd, BRERTOLEEEBITORFEES
ANRNFry s EIFEDRLIEYBNE T, U
EOHELTBr NI onwIedbhET,
N7 ADHERF— I hbHETILEEVELE
B, T IPHYIIKELSDTLFUTRANEZ
DODYHEMETLDRERT T, 77— 71211
B AL Do o XFOOLA) HHEICIIRS
NIBHS LN ILTY, bL, F9nw)l
BT AL KR Tu ST AdiikEr Ao LET,
22T, BMECEIEE A THEEfE LTwET,
—HHMICRBUMETIRROL 22T LI b0
TH/N S 2l (B12130.0001) %525 &) Kk
PROhET, EHEI

P x; o Xy ) = A P(Xa |0 X5 Xy )

+ A Px |33y o0 Xy ) e

+ A P(x|x, ) + A, P(x,) + A,
DEHNCL ~n 7L ETORAMIZL 26 2,0
BEAEHITITBEETS2HEDPMONTT, 2,38
TOREMBEELTT2EHTT. Z0A,~2.%
ROLDIZWHEWA L HEMEE SR TV E T2,
ZITIMhERA, T-IHtSIChH B E i
AJELITEVEEH Y, 20 1wz b E
TH, 7=+ TLawE& L £ 1ISEMT
At (Lo THD A 20013 E) 8
TETEA

3. tX3a7

[NV, LTWwABN,2V,LA] &) Xid
BLLET, COLEV,0 (BRLED) FFEIEN,
TL&IPN,TLE YD V,OFEEINLZOTL L
Ih. BAEMLZLO, FIZIEIN =8, V,=RE,



N,=%, V,=82% %ZENANEAL MY
PR TV DB DD, FOERKIIT %O H % B
THIENTEET, N,=H, V,=B<R5 %6
BHEIRVOER O FENE-TLE) 2L
BESPNTLLY. 2%, LOIIMEIEZTT
148 D ZIREF DS W WbIF T, F1TI,
[HOEW] ava—FsitAThrsdsnily
ARHENEZOGNDLTL LI D,
ZoEEHEME (HDHIELHIDOHIEN—IC
WHAAZE) 22 EFEZLNET, T42b
b, [RE] OFELLZNIZOOLHHILTY|
¥LTBL, (R3]l oFxiELih 560, BH
EERDIBLD, - - - EWVWHBRETT, LAL,
CHIEHELERTEETT, £2TC, BT — 1%
ODTHNTEIHOLHIHIICT ) LIMREEEH
Hhuhtnwy T brELXTIT,
tAaT7TEVIDIE, 2200%KFIZBWT, ¥
{EIZEDHDNE ) DEBRETHDIZHWAIEET,

x, — X,
Fi= 2 2
¥ g
o 2
1, LE)

THHENBLOTY, X, n, o dZhFR,
x DFHE, FEARY, FRREET, x,lbREAHKT
To X, EX ML TIERSHALTVEEE, Z0D
tbE (B ERMHTEI LD ghoT0E
FTOT, tOKEMMEH]1. 96 L HKEFTIIES5%
DEFEAE (DFVHEVCDHEL T HHENS%
LTz k) T, [bLofkBOFEYHIZELTE
W LHETAIENTELDIITT,

XT, FRNTRHIDt AT *F-T, HELH
BOEXBMBEEOLIIHALASLIWOT L
Sde T, 20QHENEICHET L LR
AT RO TT, WA, [FA—0xX] &h,
[F—0B#%] L&, [2o00HEORSEHI] 0K
LA ed, BRALIELTHROALDIITY, #
LT, BRI 2 mEf, & Hs OHED B0
Bf i e Rkoid, 2EEORBARBENL T
&, FRFICEC 2HE GLENE) p,, BroL
EfXp,. p,ld,

Py =So/N. P.=L/N. p.=f/N

TRkobhEd, 4, x,ELT, 200 ENELE
THOHELNY, x,E L TERSAMITIZHET

HEVIFHRDOG ET, (-F/oF) 2omFENSE
BTamEr g, t a7t [2o0EA T
IKHELTWS ] EVIFRPLDThORKEE %
RKRLTWwWAZ LI hET, BuiEanid, a7k
VI 20DEIXRBICH T AEmASHVbIT
T REMRICHLEETIZENTEET,
IOBHEOt AITOR%RS,, f, f, NTH
AETL,

¥

Ly L
N N
s

N2
EWET, AIRORDODHD o, 2 & CEHMFHZ
T Z>TwET, Thid, px, pyd/hEunt
Ello /N fxy/ N EDFob/hNEL o TE
BLTORBMEICIEEALBENTEVALTT,
ZIT, [#EMROMSIZtOKE SICHET
5] EREAGWIEIIEENVLETY, t A7
BEICHIARLZEIIC [AL] L) fiR»26Th
DRKESERLTWAETT, RLTEEMICHE
MEDEEZRLTVADIITREVDOTYT, #ik
TAMEWHE & ZaH, t AaTREENE WV
BOHDKEL R BEMIDLDTT,

AN
N

T =

4. HEFHE

HHEZOHEIF-> TV AHHOKE E 2R
TLOT, —logp TEHES NI, p HEREHIE
CHHEET, loghE & LTIREH2HHLNTE
To A4 DREEYTHL ) LEITIREFAEN
PIROWERTT»OHHEEILL (Ev ) &)
1, [1000Eic 1 @LAREZWVWE D LERIE
) EvIHEHLE 5 2"%=104TFH 5, #4110
Ev belh), MEEOBA»LIXI/  OERE
h10MEMEdHs1EHESL T T,

EIAT, HEIFRxDERYNDHER y S
PTasrZtrELIY, ZOLEHRyREZ
EEHoEE, HExOFHREOEL (S 11
RORTHETAILNTET T,

I(x;y)=I1(x)-I(x1y)
=—log p(x) +log p(x1y)
— log_P(:Y)

p(x)p(y)



IhEHER#ELFATVWEY, ZOoRBETT
ChhbrIiix by L THRELZ>TVET,
COMEEHED BiEL HiFoeMmE s 2
W) TENTEIE T, pxy) % 2 2D HiEH[FE
BRiHEETIMEL L, px), pyk FnThidk
BYamEREyhE, L, x&yIlltEEE R
Wi S IE, pxy)=pxpy) & =) HEFHEILO &
hEd, oFh, yOEREYHLZ LI xDER
HBMOFHINIZE L6 nEn) T LR
T4, W, HEMREFKESTNE, yoERED
HHIExDERODBVWTFHE5AA I LIZRb b}
TY, xLyDHEEYHWTEX 2 HIET L,
Sy

N

Lo Sy

N N

b Ed, HEWNHREIWHREOESTT»S,
BEOLLZWLONKEL ZHHMLzHY T, 6
23, WHHELLEEOPTxHy b 1 ALAMT
IRLT, LrbiRE ReTHBICEomAAH
BRI, Icy)idlogNE 2o TIHEICKE
RflcoTLELES, Lo T, HEWHRE
df, f,H5—EEULERVEERELR STV
CELIEESLETY,

I(x;y) = log

5. h1 2ELH
HA30REPSLI(F Y TINVICHHShET
H, EEREPSTBE, T4 302EH
FTHIEMET VWY TT, LAL, Y1420
[FEb] THENEIPRE)RoTRETHIT
LVOTLEID, 1204 1230% 6 0[@iENE
IEEDE L1 OMITAZ EAMfFTEE T, LAL,
ERICWRSAB1E9B LA TLRVwRbHENEWL
BloEE] 2EMAahbEEE A, FNTIE, X
DEHIREREBoLE, ZOY 10> FEDL
EEZATLE YD

H | 1 2 3 4 5 6
ﬁtﬁﬂfiﬁils 7 5 11 6 16

ZHLALE, BEREMFERIFEORE—
BLTwa22llaEEFSDET. ZOREIRS
12REVVRORTERSNT T,

2(0 —e

robxoeuﬁwﬁﬁ&m%ﬁﬁ%ier
iiokmﬁﬁ&( ITit6) TY, LoFk*: b
Iy B L TAZEN2ICRDET, Tyt
DERHAEDORG AT A LghoTnE T,
IhHHA 2GS EFIENL LT, HEE (&
DkH6 125V bD) 12k o TRKELSEIELL
TA5L) 36K TY, phksgrhuE, £2h
L% DLDHED 3 UL (5 WVIRET) Off
PHOOIPMEZLNTETT, LOFDOBETT
EHBENS OBEIHLAL FTOT, ol
11.07T9 5% ¥, LicdoT, Lok
BRI TEL YA a0ThwE B AYR
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hatswiy)
FNTIX, ZOGMIIEEVBTIIEALRYEET
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b, TOXENREALAIT ) —IZBLTVWAEDH
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IBEFUTLNIE, AR BT A E2L
WY ZLHHETEET, £2AT, ) LI-HEE
PREHOB L HEMICETETAEERWTL L
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(EERLEDNET) A2 ENTEET,

hoF oLy -
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EhFd, LIAT, 40008 tiE-TED
LA RROBE, LI THIRERE KDL &
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To EBRIZE, ATFT)—CHENKRELEVEEE
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02 bt LET, 8T, D220 T
V—ZidHAH B EEAATLL ID. bBAA
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1. T

AFEHFETIL, KAIST (Korea Advanced Institute of
Science and Technology) 21} 4 HASEELRFZE
DIEWIZOVTHEND, REERRIZREL 726 DT
B2 CAESEMOS LW AHREMBIC M TVD,
2FETIL, KAIST B BUEAT & » TV 2 AR % 4K
HICHhh 5, KiZ, BT E EOIEHICOVWTE
B35, REHEBOBAXITR I

2. XtE—A 75 AT 7F v L pEH

BEEOFHE MR TCSHEHIZZ Vv, FIHED
KEHIHIBEOANL TH D, KW CHEILEL.
BA, 027 ICAFET2RRENS V. BEEON
BEHTH DL, XA LESICHS T HMEIZIZE
AELRWA, BfihaIa=b— a3y Toh
OB D 5.

[7 U EREC b ik o SEE Tl o 0w 2
LTRBRILBELEEFHLI-0. FREFLOM
Fi R MR OBREFRE OO OREEDA > 75
THETLIVENDSL, TheHMELI7TOY 2
7 b [2] A% X1t (Ministry of Culture) , BH5#4%
i (Ministry of Science & Technology) @ 3%3% Chh
FoTwah, 70V 2y MI19924E L ) EHEHHEHT
WE D 199FEIZI0FEFHm A RGE Sz, FAERY
IhiEFEoe7od s PEKRESHTT 427
7 A b7 7 F v Hi% (infrastructure building) |, [1E
#1{t (standardization) |. [T&A (application) |@ 3 2
DATT)Dohb, BAOO2ODH 7T T Tl
KAISTO§EDO b &, W o»hDH7TOi 17
FAEEBEOHERMOISF—L L 200D 7 b
TETNTALENERREIN TS, 17T A}
SovFvMETO s PRI HRANA— A
(information base) OHEHEE | T ORI/ & HIRES
EDLRAS, flifN—A &R, - A, ¥ I}

a—sSA, 2=y, Bl SMHEE. ©
TEThHH, W/ BRI, X7 T— X F,
MEARIF T IT— X F, By T I—o
Fo ) AHNERI— A, WSO — A
HIATLLEThHEH, 2—NRAL LTI, £a—
INANN0M b—2 >, BIEFR WLy 7o —
PSADEOM k=27 2, ) =28 7 H200K B LT
Hb, FAIIZOF A2 ICEEIZ3EMERLLTY
AHH. FTAOIEFINE3 2O 7 2 —Ah S A [
3D 7 = — it [HFE] IS EEL LD
Thb, CO7x2—XIFBEALEET LA [hup:/#
kibs.kaist.ac.kr,written in Korean].19974F & & 56
WHEAE_O72—XE [X] LALIZTE %<
bOTHY, 7 x—Xid (K] LA xF ¥
9FTL=XIZLTWwW5,

A7 A M2 FyBETOI s MIRESR
el B E LA b0 Tid A < BEAOH
RYY—ATERSELIE, ThbERA LR
FEOLHDIZFIHNTELREARAEY 2 — LR KREA
DY —A%BETLIEXERICB N, TOLD
WASEEAEA LA AT RIS e o 1o FORE, Tox 1245
eV bONEERL DT L xFAL, Mk
121 O T ALENHY, BMEESTLIE¥T
bb, SHINIEXORENEEZ %N, 2. £
HAOWMGEE B4 5, Fixld, FElEL w9 bDILIE
SNPEOFNCERITHH SN ERETHLEEZ,
TOMYATEBTTCIZHBTELL )AL
T&7,

BES 2= VI v — AR 2 ERiE
fLiERT &z, BERL., £ OAENOERRE (4
b bF 777 bRAY LY —F) LB LEHHD
Twhe )Y = AOFRILIITCERE WXy 7, i
WD % 7+t » b, TEI (Text Encoding Initiative)
RSDML (LT TiiR%) k5 ha—svR - §f
HLBRFHEDP LML, ST S 2 — VOEKT



3. B5WAHAL v ¥ 72— AIZBWTSDML 757
THF—#RVM) &R L) IRET S,

F— 5 - RO L BN LDTH S,
SERIOTOY s el THARER) V-
AEVWPICERT 202 FATWAY, HIZEESL
i, BMREDTAF T2V ERT L. £
LCRIEMERREFICWAICHBEE S5 250, 12
bb, BELY¥OWMSIIMBTERL Y 7+ 2T
T#UETCHE, V7 b7 L% [iE (water—
fall) JEF N Tk, A7 v 7THOERH % kL
CIZEML 74— FRw 2P0 BEELEERBH, Z
NS LEMFROHMZ SRR I 512358
BB E R LTI LI, BELYOY
2743 (W] €7V %8R EOREILTHE - LRI
Tdhb, Beb LFEOHGRMED ¥ 2 7 (LT ¥E
KRo72b 0TI, 2& 21, FOohy 2 HR
KT HHEREEIAMMEDO V- ATH LT
T lHMIEETOH b, B LFIIBV D HGEHE
EORYFIE, Il TEE L NHIEREOMO 3 2
2=y = a ryHMELOTIE A AMO MG
LERGERAN—AOMIZMErS L 1ld D,
FOROMMIE, EHEEVRELLZDLE S &)
V=AR VAT L WPIZHETAHDTH S,

ZOFEZT [SHdEH7 —F 7 7 F v (distribut-
ed information architecture) | & M:iEh 23 > 7 Mz
MLETWAE, 20 121, HECHEROGLHSE
SDML (Standard Dictionary Markup Language) 4%
B TERSHTWAS [15].F 72, TDMS (Text
and Dictionary Management System) & I 4 #iE Rl
VATLLEELTVDS [14],

ARG HEWAL—-J 2y bEaiazs
—FLB2TWVE, =V xr MIIEKOSRN % iH
RYMREER 2 ET L. Tabb, DL %x
=Y MITHFa- F[ET, Wi k2NEL
FHUTE, BFHHORARAF - OPIZHFET S
MOL—F x>y bALY I— FEBLILITE D1
WIZEETHDH, — ¥ x>~ bEAEICHEE FIPA
(Foundation for Intelligent and Physical Agent) Ik}
L. SDML @ H #f bt & L T SKDL (Specificationof
Knowledge Description Language) & 1% L 7=, [Tokyo
96 ; Turin97, hutp : //drogo.cseltstet.it]

CO#EEIET & KAIST Tt ABMT (Agent-
BasedMachine Translation) D7 % #EH T 5, [6]
BED A F1 = X LIE" shake—and-bake machine translat
—ion” %" multi—engine machine translation” & L TH2
ExhTwi, BV 7oL2adfc—-Y Mk
STHFAMIHMSNLEIleb, ThbEL, £F
Ta—-WIIHTASEI LYV L IIRE LMY RDT
HoBh / eLldviadhoitit s, £0
BNIIazr—Yarl37a—-71 VFEES
UEE{LSIESKDL IS L VB A A5, &3
A=A v MRS € ORF T OMIRIZE DAL Z EA°
T&h,

LLE, Bl ER<TE2, KICHL) A M %
BHEIZEME T M ICBAT 5,

3. Bfn&ILH

i ) il I IERE 2 TRRE R IRAT & & ST AR
PLETHL (1] EHRRELHME L -BFH 02
WIS L TR ohonRRNH L[ 1], 12], [19].
R OMFETIE, TEREFEMAT & VT 1 351280 34
I, S ORI L BRI D, L L
LG, COFEEEROARICEV T CILITEE
Ih, fROERIHEHNFECL 288 V-5
AMEEN\ o Tz, BEEED (7525 ) 7] 2R
DFBOILAHE RS [ausr—Yarwy T
DS LEE ko /ohs, RO M ZEME FIC B
BOXRTHOEROMICERRICLTWA IO ) —
Yarwy TREHENHENICKREVWOTHEY
LRRETIE R, 7)) 7Y A AHEERIC
ERTENIZOMBIELT 200k EH D [8].
FDI-ODIBEN LHKEA [6] TREI N/,

AL TR Y Y =T ZA0OHE X BB ICHIES
L2evaTFu—FbdD (9], EHHEES
AFLEBEOMBIZEAT AL, [16] Tl
ND L ICKRBIREBCH KRBV ERLMBEE 25,
A AV EER [10] OWEICEHEN L FEXR
DT AHOII, FEE BREEM O/ L) Y H V=3
A= X FRMRLTEL, ZOBRIIERE
RIERITRECH D, BEIRE—& (3][7].8—
% [10].h—8 [17] o 3 WO BEMEIR %7



BLTWwA,

W CIIBEIMFEE L -V N—2 T 2T 4
EEHETHLEICKATVE, TD12LLT
HMM (Hidden Markov Model) % RTN (Recursive
Transition Network) {28 4 20 % h 54 [4],[5 ],
F 7. KHFCE (dependency grammar) % A » 4
F=7%9 b4 F7LT) XaD LS kit FiEC
HETAHAZLLRATWVS (18],

4, A=

FRFERT O A 23— (3 8Ud% 2 . WFFeidfd 4 4.
FHOHLBROEEISE., BE¥EEI0G. FEH
DWfFREAD, AY v 748D OHE, 4 BOWE
JBEEONRy 27T FidEATHY, B BHE
DHE+EEZFH->TVE, +—2AF 2D Texas K%
PODLHETESEE, Pais BT RFD O O
FEHEFE . Tuebingen KO B GH OWF55# . Harbin
THRFOBASHELEMAE ChH L, TELILD
EtFEd—And, dBDRAY v 7O¥EMITCH
BH, M. PEREOERGE., SEFTH
BHo KAISTIZF & /AR Y F v —— 2 %
FoThh, BFERRIBHE. V7 by 2 7E&HA
#H5  mhshTtwa,
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Abstract

In English-Korean machine translation, the meaning difference between the source sentence and the object
sentence usually comes from the result of literal translation. The meaning of the source sentence would be
distorted when translated literally and delivered not properly to object language speakers, especially
between the two languages, English and Korean.

For the resolution of this problem, this paper proposes Extended Idiom which usually has meaning fixed.
The Extended Idiom includes the conventional idioms, collocations, verb patterns and etc., in the source
language as well as in the object language. Sometimes the Extended Idiom can have various meaning
depending on the context of the sentence. And the meaning of idiom is determined by using the context
constraints,

The algorithms for acquisition and recognition of idioms are presented in this paper and the related
problems are shown with the solutions. The meaning accuracy and the efficiency of the time and memory
space for the translations are shown to be improved by extended idiom through the experiments.

1. Introduction

In machine translation, it is difficult to get the precise meaning of object sentence for the source
sentence[1]. The reason is that the meaning of a word or a phrase in a source sentence does not match
exactly the meaning of a word or a phrase in an object sentence[11]. This leads to a mismatching of the
meanings between the two languages.

Fig.1 shows a frequent translational equivalent between a source sentence and the corresponding object
sentence. Area B is the portion of a sentence that the meaning in the source language and the object
language is matched properly. But area A and area C are shown as the poor translated portion of the
sentence. For example, when the source sentence "I have a lot of money" is translated literally, the phrase “a
lot of” would cause to generate a poor portion of translation.

The source sentence may include some idioms which can be understood only by source language native
speakers, so the meaning of the literal translation of the sentence would not be proper for the object



language speakers. In this paper, we use the Extended Idiom to recover the meaning deficiency for the
translation. During the translation, an idiom plays a role as a keyword in each sentence, which helps the
parsing to reduce time complexity and memory space and also helps semantics analysis to get the precise
meaning for the object language speakers[3][8].

Source Sentence \

Area A Area B
Area C

K Object Sentence

Fig.1 Translational Equivalent

The Extended Idiom in section 2 consists of conventional idiom, collocation, verb pattern, idiomatic
prepositional attachment, sentence-level idiom and transformation. A conventional idiom has fixed meaning
with relatively high probability in a sentence. And it plays very important role in machine translation for
semantics implementation as well as for syntactic analysis[3]. A collocation is another form of an idiom
which is a transformation of the example sentences. The verb pattern is also dealt as another form of an
idiom. Each pattern of the verb provides own meaning playing a role of an idiom. And some nouns and
adjectives have also a preposition for the idiomatic prepositional attachment. The scope of idiom would
range from a word to a complete sentence.

In section 3, the process of idiom acquisition consists of two phases. That is, the first is candidate phrase
discovery phase and the second is the verification phase. And the problems caused during the acquisition
and recognition of idioms are shown and the solution for these are proposed. In section 4, the results of
experiments are given with graphs, which show the improvement of meaning correctness and memory space
and processing time.

The structure of current our system with four phases is shown in Fig. 2 and the phases are explained
briefly below.

Lexical Analysis
In this phase, the source sentence is analyzed lexically. Using the lexical dictionary, most of the part of

speeches of the words for the sentence are decided.

Syntactic Analysis
After idiom recognition, the parse tree for the input sentence is constructed by the set of grammar rules.



Semantic Analysis
With semantics implementation, the transfer phase is performed using the transfer dictionary.

Generation
The object sentence is generated using generation dictionary.
Input Sentence

!

Lexical Analysis

Y

Syntactic Analysis

Idiom Recognition

Y

Parsing ©
Idiom
Y Dictionary
Semantic Analysis
Semantics Implementation ©

¥ <

Transfer
¥

Generation

!

Output Sentence

Fig. 2 Structure of current system

2. Extended Idiom

Extended idiom is explained as follows.



2.1 Conventional Idiom

The conventional idiom includes source idiom which is admitted by source language speakers and object
idiom which is recognized as an idiom by object language speakers.

Source Idiom
The word stream of source idiom has different meaning from the sum of meaning of each words in idiom
stream. The definition of source idiom is as follows.

M“d,) — M(W;w;)...w,,) # EM{W,)
(id, : source idiom, W; : ith word, M(e) : meaning of o)

Followings are some source idioms listed by its part-of-speech.

1) Noun Idiom
“A hot line” --> “Z§ %13} 17" (a direct, secret telephone link between two important people)
“the pros and cons” --> “ZF3F & (the arguments for and against a matter)
i.e. “the casting vote”, “the cold war”, and etc

2) Verb Idiom
“read between the lines” --> “3= 2] T} (understand or sense more than the actual words say)
“make up one’s mind” --> * Z A 3}}” (take a decision)
i.e. “keep one’s word”, “bring up” and etc

3) Adjective Idiom

“quite a few” > A W2 (much numerous)
“afraid of 7 -> “_& T Y& (fearful)
i.e. “good at _", “as sharp as a deedle” and etc

4) Adverb Idiom
“so far” --> “Z|F7FA]” (till now)
“again and again” --> “%H 0] 11" (repeatedly)
i.e., “all over again”, “for God's sake” and etc
5) Other Idiom
“as well as” --> “¥ 7k o}r] 2} (and ... also)

Object Idiom

Object idiom can be formed as an idiom when there exists more suitable target expression in object
language even though a corresponding meaning in literal translation can be found. The definition of object
idiom is

M(id,) = M(W,W,..W,) = XM(W,), E,(M(id,)) # E,(EM(W,))
(id, : object idiom, E@) : expression of object idiom)



Some of object idioms are listed below by its part-of-speech.

1) Noun Idiom
“book reading” --> “=4](reading)”
“school book™ --> *1! ¥} 4] (textbook)”
i.e. “younger brother”, “institute of technology” and etc
2) Verb Idiom
“be at war” --> “# A F o] CH(situation)”
“make haste” --> “*]1F2C}(be in a hurry)”
i.e. “agree on one point”, “bear in mind” and etc
3) Adjective Idiom
“my own” --> “1} Z}41 2] (my)”
“any other” --> “ZLY}oll T}&(anything else)”
i.e. “little or no”, “many more” and etc
4) Adverb Idiom
“even more” --> “T] T} £ (moreover)
“a long time ago” --> “<2.2 Aol (long ago)”
i.e. “all alone”, “many more” and etc

2.2 Collocation

A collocation comes from the example sentences for each word[5](6]. The meaning of word can be fixed
variously in accordance with co-occurrence word.

M(Wy) = Mg if C(W, Wp)
M, if C(We Wy)

Ms otherwise
(C(W,, W) : W, and W2 are co-occurred, M; : meaning)

Following is the list of some collocations classified by its part-of-speech.

Verb Transitive Collocation
"pick"
(The thief) picks a lock. --> “2}2-4] & & THunlock)”
(The thief) picks akey. -> “@31& 3] THtake)”
Verb Intransitive Collocation

"

run”

boys run (in the garden) --> “4'd 5 ©] 2| Ch(rush)”
computer runs (fast) --> “7 ¥ E] 7} 3 5] Th(execute)”
Adjective Collocation



"fair"
(I saw a) fair lady --> “Oo}& Th&(beautiful) 514"
(I saw a) fair judge --> “&33 SH(impartial) 2} T
Adverb Collocation
"hard"
(I) studied hard —> “d A 3§ (eagerly) F 2.5l
(I) pulled (the door) hard --> “7}8} Al (strongly) B 7]t}

Preposition Collocation
"with"

(I) went (to the airport) with (my) mother --> “L}= 1}49] oj vj ] 2} 8FA(together) 3ol Zkc}”

(I) observed (the cell) with (my) microscope -->

“Ue ue] o7 £ A& 8 9(tool) A EF B2 A}

2.3 Verb Pattern

The verb patterns are defined in the dictionaries for some verbs[2][5] and each pattern has its own frozen
meaning.

M(Ve{Py Py ... Pu) = M, if P(Va) = ¢
M, ifP(Va) = x

MyifP(Vo) = @

(Vi : averbword, P; : patternl, P(V) : the pattern number of verb V)

For example,

"make"
P4 --> "8}2] aL he} (will)

“I made to leave the tent” --> “U= Hot8 1} 0 3w o
P5 > "%t} (become)

“I'll make a dentist” --> “\i= X3 OJA}7} & Ho]gp»
P6 --> "THET}" (create)
“God made man” > “&='do| 9IFE FEHP
P14 -> " oA _& BFE0] FO" (give)
“I made him a new suit” --> “\}i= ZoJ A A QF& o grFEolr)»

The verb patterns in this paper are listed below.

Pl .V P2a: V + Adverb

P2b: V + (for) Adverb
P3 : V + Preposition + O P4 : V + Infinitive

PS5 : V+C



P6 : V+0O P7 : V+ 0 + Adverb P8 : V + Infinitive

P9 : V + Gerund P10 : V + what + Infinitive P11 : V + that Clause

P12 : V + what Clause P13 : V + O + Preposition + O Pl4 : V+1.O+ DO

P15 : V + O + that Clause P16 : V + O + what + Inf P17 : V + O + what Clause
P18 : V + O + Adjective P19 : V+ O+ Noun P20 : ¥V + O + Infinitive

P21 : V+O+(tobe)C P22 : V + O + Bare Infinitive P23 . V + O + Present Participle
P24 : V + O + Past Paniciple P25 : V.Aux + Bare Infinitive P26 : V.Aux + Infinitive

P27 : V.Aux + Present Participle P28a : V.Aux + Past Participle P28b : V.Aux + Past Participle

2.4 ldiomatic Prepositional Attachment

A prepositional attachment of high frequency is defined as an idiom as follows,

M(Pro) = Mg if C(Pry Vp)
M, if C(Pry Ny
Ms if C(Prg, As)

(Pr; : a preposition word, N; : a noun word, A, : a adjective word)

A main word and a preposition are combined to be an idiom. The main word can be a verb word, a noun
word, and an adjective word. The prepositional phrase underlined below can be translated into two or more
different phrases in Korean because of the semantic ambiguity of the preposition, but using idiomatic
prepositional attachment, correct one can be selected.

The verb attachment is composed of a verb word and a preposition word.

“go to school” (n) --> 1) “8tal o] Z}F}* (direction)

2) “Stul Zk2] 7}k (goal)

The noun prepositional attachment is composed of a noun word and a preposition. For example,

“the access to the gate” (n) --> 1) “F.2.Z 9] &2 (direction)

2) “FZ}A 2 & (point to)

The adjective prepositional attachment is composed of an adjective and a preposition. For example,

“sad for his failure” (n) -> 1) “712] A 9)| of gy < 3l]* (reason)

2) “0] AN E F 3 g3 3} “(sake)

In the above, 1) 1s the correct translation for each attachment.

2.5 Sentence-level idiom

A full sentence can be recognized as an idiom. And some sentences used in dialog also can be classified as
the sentence-level idiom. A single word, a phrase, or a sentence can be realized as an idiom sentence.



A single word roles as an object sentence.
“Congratulations” --> “Z&&}gh o}
uFineu oS “%6‘1'] E-]-”

A phrase can be translated into an object sentence.
“No problem” --> "] ¢l &4 o}
“Of course not” --> “E& o}gd L}

A complete source sentence can be translated into a phrases of object language.
“It depends” --> "7 -$-¢of] e} ="
“Ibet you” --> “E7glo]”

And a complete source sentence can be translated into an object sentence.
Fixed form Idiom
“All around is fair” > "&# 7} Fc}
“Fools rush in where angels fear to tread” --> “&} 570}z ¥ 49 & wa2rp
“Hold on a minute” --> “Z7kqk 7] c}he] A4 Q.
“So you say?” -> “Z17l o] A&7}

Variable form Idiom
“The same was true of _" --> _ %= v}z7}x|c}
“There live _" > *_ 7} At}
“Would you mind if sentence?” --> “sentence 8} = M &5 71
“It is time to-infinitive” --> “to-infinitive & A 2+ Yo}

2.6 Transformation

For the translation, the structural information of a sentence such as tense, number, voice and etc. is
reformed in view of object language. Some phrases in source sentence can be ignored and some indicators
in source sentence are to be changed, and even part-of-speech can be changed for proper meaning of the
object language.

Tense

The tense difference between source language and object language should be resolved. For example,
“He is ready.” --> “FH] 7} 5] 21t} (was)
“It is sold out.” -->“v} A & 2]t} (was)

Number

The number in person should be changed for object language. For example,
“My school” --> *“£ZJ(our) c+il”
“My parents” --> * our) F-5.9"



Voice
The voice has to be changed in some cases. For example,
“I must be dressed up.” (pass. voice) --> “L}= FFoF Tt} (act. voice)
“1 am prepared for anything.” (pass. voice) --> “Y= <A 7HE FH/ PFLP (act. voice)

Order of modification
The order of description has to be changed. For example,
“billions of stars” --> " 74/ 9/ 8" (stars of billions)
“a large amount of products” --> “ #+& 99 A4HE" (products of a large amount)

Part-of-speech
In the result of translation, POS can be changed. For example,
“Nothing!” --> “Z13&/! (Noun --> Adverb)
“Congratulations on your birthday.” --> Aol AdE %92 gy Q.” (Noun->Verb)

Mood

A sentence mood is changed by elision of sentential element. For example,
“You just cheer up.” (indicative mood) --> “7]&UA] & (imperative mood)
“You just wait.” (indicative mood) --> “7|t}2] A] . (imperative mood)

Meaning weakening
Some insignificant words in source sentence increase the ambiguity of syntax and semantics. Such words
can be ignored during the translation for object language speakers. But the ignored words may be recovered
when it is necessary. For example,
“I read even a word in today’s newspaper.”

i.e. even, just, also, well, however, ...

The insignificant phrases can be ignored without any affection on the meaning. For example,
“What do you think the book is?”

Transformation for contrary meaning
A meaning in source language may have contrary meaning in object language. For example,
“Is this seat taken?" --> * ¥/.2}2]4 ] 742 (Is this seat empty?)

Simplification
The simplification of source sentence simplifies the sentence structure and sentence meaning. For
example,

“not so much as saying good bye” --> “saying good bye”



3. Algorithm
The algorithms for idiom acquisition and idiom recognition are explained below.
3.1 Algorithm for idiom acquisition

The idioms are acquired from the corpus and the process of idiom acquisition consists of two phases,
which include idiom discovery phase and idiom verification phase. In the first phase, the phrases which
seemed to be an idiom are found in the corpus and in the second phase, the phrases which are used actually
with a consistent meaning are verified in other corpus. In the idiom discovery phase, sentences in the corpus
are translated one by one. If the result expression is not natural for the object language speakers, it is
registered as a candidate phrase of idiom. This procedure is illustrated in Fig, 3.

oL

Ijinput sentence l

I translate it using translation system l

| interrogate the result expression |

Y

not
natural
?

¢ yes

freeze the distorted expression
for a candidate phrase

v

register the frozen expression as
a candidate phrase with correct meaning

no

Fig. 3 Ildiom discovery

In the second phase, the candidate phrases from above algorithm should be verified whether they are used
with a same meaning in different corpus. After the sentences including the candidate phrase are extracted
from the corpus, they are translated one by one. If the candidate phrase has a single meaning through
corpus, it can be registered in the idiom dictionary as an idiom. If not, it is registered in the idiom dictionary
with sentential contextual constraints. The procedure of idiom verification is shown in Fig, 4



Candidate Phrase

l

| Extract sentences including candidate phrase from corpus |

Y
| Interrogate the meaning of candidate phrases I

Is the meaning =8

always fixed
?

¢I’10

| Discover constraints for idiom |

Y
I Modify the dictionary |

2

Y

Fig. 4 Idiom Verification

The frequent constraints discovered during verification procedure are listed as below

® Collocation for objectives
The phrase is frozen with a single meaning in case of collocation for objectives. The definition of this is as
follows

Id(W,W,...W,) = yes if O(W,W,..W,) € COWW,..W,)
no otherwise
(ldia) : Is aaidiom?, O(ea) : objectives of o, CO(r) : a list of objective collocation)

For example, a verbal phrase
“live on _"

“My uncle lives on the hill.” > “19 $Jo A A} (literal translation allowed)

“The horse lives on hay.” > 1 Z& B2 &P (idiom translation only)




]

1.e. “fall on _”, “be in the mood for _” and etc
In the above, “live on” is frozen only when the objective belongs to the set, {hey, meat, corn, ...}. The
phrases “drop in”, “act on” are the same case.

® Part-of-speech of the successor
The phrase is frozen for certain a successor. End-of-sentence mark and preposition, or conjunction word
are likely to be the successor. The definition is below.

Id(W,W,..W,) = yes if when W,W,..W,S..., POS(S) € {EOS, CONJ, PREP)
no otherwise

(POS(ax) : POS of @)
For example, a prepositional phrase

“in public”
“He is much interested in public health.” --> “3 % 371" (literal translation allowed)
“He used to criticize them in public.” --> * 37§22 2" (idiom translation only)

i.e. “for short”, “in a second”, “for sure” and etc

In the phrase “in public health”, the phrase “in public” could not be frozen because it is followed by the
noun (not preposition, conjunction and EO-sentence) word “health”. “turn around”, “at a discount” are the
same case.

® Context feature of following word
The verbal phrase is frozen for certain feature of the following word. For example,

“give the ax”
“I gave the ax to cut the tree.” -->“%7] 8 T} (literal translation allowed)
“1 gave the ax to Mr. Brown yesterday.” --> “3J_Z 8} (idiom translation only)

i.e. “bring home the bacon”, “carry the baby” and etc

In the first sentence, the verbal phrase is not frozen because it is followed by the keyword “tree”. An
algorithm for the resolution of homonym word sense [17] is used for this case. The phrases “money for
jam”, “get the picture” are in this case.

The idioms are collected from the corpus using idiom collection algorithm to construct the idiom dictionary
which is implemented for our system. The size of idioms is shown in Fig.5. The conventional idiom takes
the biggest portion in the dictionary, but the portions of the other idioms will be getting bigger as the corpus
tests go on.



Extended Idiom Number
Conventional Idiom 85000
Collocation 6000
Verb Pattern 30
Idiom Prep. Attach. 600
Sentence-level Idiom 500
Transformation 350
Total 92480

Fig.5 Number of Idioms by types

3.2 Algorithm for idiom recognition

The Extended Idiom in a source sentence is recognized before the sentence translation. The algorithm for
idiom recognition is as following.

For input sentence W = {W, W, ..., W,}

I <-0;
while (I <= n)
{

Id <- GetldiomListfromDict(W,);
if (j <- FindMatchString (Id, W, ,))
k <- ProcessMatchString (ld;, W,,);
I <- I + k;
/

The description functions used in above algorithm is below

GetldiomListfromDict (W) : Returns all the idioms registered in word W entry in the dictionary with
argument W

FindMatchString (L, WL) : Returns the position of idiom phrase in the sentence with argument L (idiom
list) and WL (word list in sentence)

ProcessMatchString (L, WL) : Returns the last position of idiom phrase in the sentence with L (idiom
phrase) and WL (whole sentence)

When applying this algorithm for the recognition, several levels of difficult problem are observed as
below.

® [Easy recognition



Frequent idioms in source sentence could be recognized easily. For example,

“I have a lot of books.”
“1 kept his lesson in my mind.”

In this case, idioms are recognized without any semantic problem.

® Difficult recognition
Idiom recognition becomes difficult in cases.

(1) Modifier problem
A modifier inside the idiom makes the recognition more difficult. For example, for the phrase format

id = wywow;i.. Miw,..w, (id = idiom string, w = word in idiom, M = modifier, and M; modifies w; )

A modifier M; causes the problems for the recognition. In the idiom “take care of _”, a modifier “good” for
word “care” brings in some difficulties for recognition.

"l took care of my baby.” (easy recognition)
“I took good care of my baby.”  (difficult recognition)

For such problems, extra idiom entry for “take good care of _" are added into the idiom dictionary.

(2) Scope problem
In the idiom format,

id = wywow;...Mt, where Mt is a Meta-word

Mt has a scope ambiguity. For example,

“1 kept company with Mr. Kim in my laboratory.” (Mt includes prepositional phrase)
“1 kept company with Mr. Kim in the United States.” (Mt does not include prepositional phrase)

For the resolution, we need an extra processing for the prepositional phrase attachment determination. And
the prepositional phrases would be tested for prepositional attachment after the idiom recognition.

4. Experiment

Our system performed translation of 1000 sentences from Korean high school English textbook and the
length of sentences ranges to 20 words for this experiment. We used SUN Workstation SPARC-20 with



Solaris 2.4 O.S. to measure meaning correctness and efficiency for time and space for this experiment. This
system with idiom and without idiom were experimented to evaluate translation correctness and efficiency
of time and space. In Fig. 6, E represents excellent translation, A means excellent translation with minor
deficiency and U means unacceptable translation including parsing failures. In this experiment, the meaning
correctness is improved from 44.8% to 87.9% for excellent level and 93.3% (from 68.9%) is achieved by
idiom implementation for understandable translation.

(%)
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40
30 A1
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87.9

[ With Idioms
I Without Idioms

E : Excellent
A : Acceptable
U :Unacceptable

LR T W)

Fig. 6 Meaning Correctness

In Fig.7, the average time consumption for a sentence is reduced from 3.7 second to 2.87 second and also
the space consumption is reduced from 6.47 Mbyte to 4.08 Mbyte by idiom approach.
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Fig. 7-a Time consumption Improvement
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Fig. 7-b Memory Space Improvement

5. Conclusion

The Extended Idiom concept is proved to improve the meaning of the translated result and memory space
and speed for the translation as shown in the previous graphs. The Extended Idiom usually has a fixed single
meaning but sometimes the meaning is determined depending on the context among various possible
meanings.

The system will collect more idioms and the system will be improved more as the corpus tests going on by
this approach for semantics as well as for syntactic problems. And the domain-based idiom should be
collected for the domain-dependent translation.

For longer sentences, more kinds of idiom are to be searched for the characteristics of longer sentences
and more idioms have to be collected for improvement of the wide range of sentence translations.
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