Vol. 37 No. 9

TR F 2R AL

AEEHEEIERIC & T DHRBIER T — TV ERV L
BEZBOERAE

& m .

K B

A BEBILFLEEIRICRL->TVEY, GENGE T, FCOBEMMERF->TY
5. COBUMED FCHGVAIET, HEENEIFR IS0 LB URITR BRI O 2 4 ) O
KBTED, LoL, EUMEEAVIERRER, HSOESRLEHERY L THRETHINT
B4 BEEOERND £ ( TELVERE - Toi, MEN, R4 3G ZE L CREBEOHR
Fe TN A BN LOAETAILIIE-T, HLRERASOHARLGRENBONDL I L ERLL.
L#L,:®ﬁ$%~7w%%wtﬂﬁm&uu,Wﬁ%—vwmmﬁﬁxm.ﬁ%&ﬁgtbm%
BREEORE, FUREOEEEE SALEO—EXXNL CHMESE LTRAL, £2T, X
BYTIE, TOXSRERYBRT A2, LS IR — TV OBE T IR L ZIREER T — 7L
PRV ORERERFRALIERL, ZO8FREBOME, 240 BRLBRENE O W OTHE
5.

A Method of Generating Korean Language
by Using Extended Translation Tables
on Japanese-Korean Machine Translation

Jung-IN KiMmi and SEIICHI OKOMATt

Japanese and Korean grammar have many similar features. Using these similarities, we have
developed Direct Translation Method by which a deep level analysis of syntax and semantics
between two languages can be omitted. Japanese-Korean Direct Machine Translation systems
have a significant difficulty in selecting an appropriate target word when a declinable Japanese
word is translated into Korean because the stem and ending of such words are separated by
the translation system. Previously, a method of using Translation Tables for solving problems
with declinable words in advance before translating them into the suitable target words was
proposed by Kim. But this method was lacking the expansibility of Translation Tables and
relation-connection for selecting a target word and also has such demerits as the repetition of
registering target words redundantly and an inconsistency in the translation process. In order
to overcome these problems we propose a new Japanese-Korean Direct Machine Translation
Method utilizing Extended Translation Tables, and we evaluate the translation results of both
methods.
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Correspondence of Japanese and Korean
conjunction types.
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Table2 Irregular conjugation of Korean declinable

words.
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Table3 Correspondence table of the particle “NI”.
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Translation process with translation tables.
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Table4 Translation table of the verb “IKU”.
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Fig.3 Translation process by using extended translation
tables.
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Fig.4 Extended translation tables of the verb “IKU”.
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Table5 Classification of connection types. DEELCBER T X 28 HE, W *‘%{SU)E}J%@&
X5 ﬁfﬁﬁif?ﬁmuWM?%fii & 2L LOFGEICHRTEAHETHNE, K
Typel | [#] ‘ (5§ 0> Eok K1) [NULL] BRERFRIZT Y MY T =70z, FRUSOBHRE
Typez | [H.i] | 1. ioiEH#) [NULL] EBEHRT — 7 VICHET S, RBERT— 7K
Type3 [WJFM»‘J] [Bh &) i i 4 ] [Bb?).idla)“':&ﬁ"'}'] AT, RFAKEET, BEE ) T MEE O AT
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Table6 Extraction of connection types from an example.
O 33
X5 Wi | anad RSN A Bt
Typel | "F4 | [%ad] {417 (NULL]
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Type2 | 1r& | (5 B&#pad] | [EA 1] [NULL]
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Typed | 7 (Bh&h ] [(#l] {017]
Typed | . (it 4] [NULL] [001]
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IR L. HARBOHEE [FH]) 13 1:1 ofinil

Ty [stul ic@FRcE s, Lal, BaE (12 0%

oz Toll, oM, (o), dl] & EOEBOREDNHF

T HOT, BiRIEHIN TV LEENER ([F

¥ BroT4rx)) #HVWT, #@YLRELERT

DLENH L. M5 1383 [12] OIRBRT — 7L

R

H@SHERIC B 2 IREBRT — 7V AV - BEEO R & 1703

lay =M Tr—TN

il ol b HaEO ] | (L&
lﬁ?L“Jl’*’ G No | ik

ZnF

(2 8] 10 ] [o04] ol T Yes
(b) HEbEH BT — 7

T i | oK BRI | gy
¥ il 15 1) ] No| il | 1E IS No | A
T [k [ HUM N E
.| AN ofl 7
2 i) ooa 1 i | EH 1 (o)
Whad | itk of

5 Wi (2] oikBRs— 70
Fig.5 Extended translation tables of the particle “NI”.

(a) T MU TFT—TN

R E S LT 151 S N
4% AMHED) Uy ,(Sm%[ No HE v T
ELELIESa [ [NuLLTves  f—

(b} W T — T ‘
A DU N 201 wEME | gW
| ol IR N T I No| | AL No | o
Gewmles Jof [ [ [ ] [ [(9)de]

6 Wil €] niiRBRT -7V
Fig.6 Extended translation tables of the auxiliary verb
“MASE”.

(2] OUERBIFRT — 7021, BIEOBERBFRIC
LAEBOREIBEINATEY, FIUIR [FK (A
#|HAT)[NULL]] % ATHEHE®H o & L, [47% [5 B
g3 [E M 1)[NULL]) % tietdsk g L ¥ o 5M %l
BT AFRELEFRERT — TV OB LTADLY, £
OEMIHRET ABERELIFEL 2 VO TREN LR
RETHLHILY ) F—TNo [ IZRT. FLA

ETEHAOERE [175] #8BRLTVL T2 (B
#)[NULL][004]] % RifEfE#R o & L, [ [BhED

%W%%ummJ%%%%ﬁﬂt?aﬁ%%%ﬁﬁ
Hr—TUhOELTAL. M4 288BT L, B
OEFMGREIE 2 EREE (HFHE) »—-BLTwE
WOTHME: -1 A2 525, 2BBE3FELEA
U —1 firft5shs. A BE0OERMBIIHRES
EENPTRT-HLTWENT, F1BEKEEE,S 1
H, EEREENS 24, EIBRKEE,L I A

S —1 85, —1 4, —18, 64, -1 8, 14
yeh, 4&HO [7H CRah B, ko [+ [Bh#)
)[R 1)[012])) D#RL, ATRER o [1T7& bR
§z)E M 1)[NULL)) & k143 8 [ A (BhEhaa)[#
ik]{005] ) ZHVENT, H6 o [F¥] OIERHR
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@I b)F—TN
R o kD . )
B el | 22 b0 T N Wi =
Ao | BhED ) A L2 7 zl eke YES
(byEHEtTHT — 7L
I el iR LIR30 S (ExCalh: S Lok i
b [ 0e N s L] No | abel |36 No | MM
zl o
Bh il 37:13 & z| ofg
Ao |80 i 7 i I:Period] 2| o=k
* ER 12:& 2| opr}
Bhdhi) A1 12:39) idh | I:Period| 2] ¢fitich
k7 wml[ 15:0°C 2o
D7 WEhl [A] OHEBIT -7 N
Fig.7 Extended translation tables of the auxiliary verb “N”.
T TN EGRBR T M L AR -1 Siony, A EEDFMMEIZ0 28 bh K T2

R &EW % REE (NULL) (BERsh 5.

FLT, [A [BBEFE)[#IE])[005]] 12, BTHEER o
[ 3 (B3] [RAA 1][012]) & &EEH 8 [TL (B
B (EA 1) [019)]) LoBRBEEZHCT, @70
WHRBER T — 7 h6, [2] QF) IBERTEx 5. [H
UCHETHRYOBEZ T TR s¢2 L [t g0
7bz] ofQFSUITH kB, TATY XL 1 ICHEE
RO R L RBEHEOBEFEERY V- REOR
W7V T) XL %R,

PNIYXL1: EORRELERT LT VT X
Algorithm 1: A Selecting Algorithm for Suitable
Target Words
[¥* T M) T =T L BREBEOHE (R LE)
BT ¥/
BRI REEL T M) FEPSET
if (FF1ET % 2)
BIRFEFIZL Y M) HFICHESR TV A BE
Ertv bt s
else
{ RBHRHEFOLHEL T2
return(0)}
if GREEVS1ETHALD)
return (EBRFREE)
[* REVEBEET L5 E00BET 5 */
V=T OMPIRE TR AFMEEIZ 0 # 2 ) LT3
S[1]..S[6] \- NULL %+t v + ¥+ 2
AR HEE o ORREFE % S[1),5(2],5(3] 1=#h ¥ T2
RIRHEE 8 OBKEF Y S[4],S[5],5[6] (=#h KT 2
while (B HMFHFOL > b)) L BFTREEN
FMUTHoM, #hET) {

C[1).C[6] IZNULL %t~ ++ 5%
HEOERERY C[1)..C6] 181 4T3
[* B LBGBRRLFEED O BRIRT S */
for (i=1 %05, 6 £T, 1 ¥o8m) {
if (S[i] ¥ 7212 C[i] #° NULL T& % %)
RORBEDI0, V—TOBRKEIT
f7 <
else
if (S[i] & C[i] AR T& 22
/* mED—K 1, EHBO—
2, %
/¥ BEFO—% 3 xvh, NE
ABE525 */
{ GFAEMEZ i % 3128 o 225k h %
RYEFDHERNHD 0 THNhITI %

2T}

else
HEfEC -1 %> L, L—
ThHiRT S

}
[* BY) 7% FREE BRIV */
if (FFlfEA R EFFMEEEL ) K& VD)
{ RS FHEE - FFMEEE AT 2
BRI ERERSEORBREL
AT 5%}
HREREEO RS > b 1 T
x}'eturn GEIREREE)
KRBT D% E, HABOWNBHECKRERE L OB
BEBAGR 7S CIEMGEYBIRRT 2 2 E ATTRETH B, L
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(a) = bYT—TN

BEEMEIFIZ B 2 RBRT — 7V BV o REREO LR

1705

(b) kbt T — 7 W

T [ wasoms] x RIS 4 8 IR B %M
| dhal | x> h Y INEC T Shadl | 1E N _ T
iR No| il by | Sl {EINo | ot [ 161IF] No | Kol

(<[ sm] o< [ma] | 14 | Yeo 9 T 4 v | 7t
45| @bad | 0 4 ke A5 | 7

)it 7ba
i i 7+

(<[ sm] tior|mms] | 2+ [ Yes o ] e s | 2
| 1 ) DT 717

V45 72| g O S e 5o | 27

‘ B as) 16:005 | 27

| Bh & e %

B8 #Hifdi [0+ T (T), 72 (7)) OHHEBRT —7 W
Fig.8 Extended translation tables of compound word (Declinable Word + TE (DE), TA (DA)).

2L, BEpE [T (7)) oHeid, AS0’k I
Gan, FUBEMRELYS 2 TL VB RRELE
R4 EHNTERY, ZORKIIAZ, TT, KE
YA ETBIEE [ (7)), TEOB#HE (7]
CHBENRD. AVAF LTI, [T (T), 72 (7)),
34| LEEShIHEYERPL LT, EHA4FE,
BEHEEBIEH6RE L, HEEL L TLHETA.
msuff(fxt:ﬁﬂjtgouﬁotﬁﬁrﬁ
¢ OEB2ETHS [1T-] OEEHFELALTRLT
wh., FOER, 85 (7<) 3, EH2F [17-]
Dbz [§7oT) BXU [fro72] WER4TRE,
EESHE LTHESN, BELAHEBLOMREE
ForhTEs. F7o, [T 0EB LR (1T
i TET) LoEeE (T ) 2EH6LL
T, 3T 5.

5. BREROFEH & U1REt

EROBRF — 7NV HREFFET 22 200E
ARIE L. 1 odER S @EEOEL SOHEK
ETHY, b)) 123EXOERNPEN HWEDS
1oL EBENTAREETHALY. KT, 8 IH
REBNF—TVTHD, BHELY 1, 2, 3, 41157
FTREICEAL, REELY A, B, CLIOTHiE
CRRLC.

b 295 A B
1) @EEoEL LTELL, H0ERT
&5,
9) BEFENOLEL LTORBY LAY, B#
T&5.
&@@%wiﬁkLT#&UB#L<.#&
W#HEZ LV EEEREGTIHZV.
Qﬁ@%mtﬁtLTEL<&<,Eﬁ$W
BTH5D.

|7 HEROBRT — 7SR L B BRIR

Table? Results of translation using the translation table.
1 2 3 4 | it
A 183 8 191
B 53 150 52 4 259
C 18 6 24
et | 236 | 158 | 70 | 10 | 474
®|s  JEBKT - 7R BBRER
Table8 Results of translation using the extended
translation table.
1 2| 3| 4| Gt
A 216 3 219
B 97 98 35 3 233
C 18 | 4 22
b 1 313 | 102 | 53 | 7T | 474
BERI

A)BEXOE®RFENOTFRINT VS,

B) BEXOERIZLRLREY 2 VWHEFETRIN

TWwa,

C) EXNERIZEDLZVEAXTH .
LEBLTEROF— ¥ 2R/, EROMRT -7
VARV BEBOESRLEER THONIERE
PEBRT — TV AREHOHRRBOERERT
BIUES IIRT. EBRICH - - XERBERLRX
B, BRE, RO~ T Vs, ENRERY
LT THD, £, BFEOBRT -7V AL
ORED D, AROERIZOBRT - TV AEXEF
Hdse i fFor-ara Ve r0FTHVAL. C
T, BEEL 2LBRERA BE#ROSHLL
75, BHXOBFREIIR 483.1% (394) & 87.5%
(415) T Y, WEERT — 7V HRDH 4.4% BE
DEVWEBREYERL:. LaL, BEEOEBEOE
ThLE, 1, 2BEOKFOEIEET HLEND
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29 HBREEOH
Table9 Example of translation results.

No | Exf§ | BIX

BiRasn/-R X

E LWk

1f>THS 7} 2t
HDOAL LY, +bi{z 5
BMENZESIIRE D
frey el

JMoletH 22T 4L 5 glch
M 9 Ay wolch

7kl Azhgc)

7hect

adoletd 225 4 £ oct
e o 7y gort
7hedn Yzt

1B B ADS TR

3] aatgtollAlA Hz] 7} gt

g alofiAld H]7} g}

2A 1T LENDH D

TE st otk

T ast e

2B Brlwv ol

wetat dbs AL

ot nsts L

3B KEShooH 5

WA=l A5 ele

A% AL @ olc

3C R RS (T

sEddElE o

TEAAY = 9= o

4B Y EL

Falx oz glch

U 2% gfct

W[ w|N

4C 3@INEY R

3 q4ds U 39

g
3 94z W 39

5. BRRED 15 49.8% (236) 5 66.0% (313) ¥

TLENY, RXOBBIITEZLLTH, PR hoik

WEVPLETH -2 b OWERBRT — 7 HRIZ 6

ITELESTHI6% LLERMELR 7. &9

CEBRBIDREN L BFREROWE R, BRER

L TOFHBIZRDEE Y TH B,

(1) J{5HE, B3, B@haEs s hEL <8R N
F—ATH5H

(2) HKREOEHRMICLIBREK
KREHSBERA L o257 v AOBR K8

(4) B“ETLIHSON Y-S TETVR WV
BOBFE O BHRK M

(5) FEEHOELLRVEFREHK

(6) BEFEOZHEMNICL 2R LK

(7) HBHEOBRXHK

(8) HEDEHMIZLIBREK

(2), (6), (8) DEHMIZL BRI AMKET 212

DI, Gtk, SHEMBEO-OIRREINENL

WA 2z AL ENHLLBbREL. f10,

S LTidmaE, EHELGEEVWTEY, BEo

N =R LTWARV, LhRBOWEROOIZIE,

Sk, BHEDNY - M EBTHLENS L. +

LT, 7 ADOBRKK (3), MEZEONEEIESHL

WI ERLDOREH (5), BHRBEOMREMK (7)

IR, KVATLATIRRBLIZCWRHTHY, #

WMELEEIT-T, REBEOBRE LITALEND S,

6. £t ¥ U

FOll, H@BBWERISH T 2L N8R ICiThh T
WA FDOIREALDFRITELUMLEL L 141
HICI S 2EBEBRERTH Y, L5123, 8FR —
ThEHW-HEBKRBR 257228, BE
DIERRBRFTOEMUEREL. L L, B8R
TT7 VAR REREFCREKFET B A7 412

Y, WRRHEOMNEL R T 00 KIS LEL
ol FOERIZEDET, ARZL Tk, BFRF—
TNEYRLIRBER 7 — 7V 2B 2 BR0E
REREL. WRBERT— 7 oM e LTz, £
¥, BdE, BEEO 1 EH1 B2 BESEOEEL LTit
FTAHEILIZEST, BRT—TLCREBTEX L ho
PR VR O LRBIER 7 — TV I idEE R T & 7
7o, EREENCERBFSERICERTE, RE
DN, BIBREHED, HED AL T+ AR EHME
zof, FLT, BANIMT L TERIA TV
BR7T—7VoEB2#%—1LL T, §FRLBR)—B%
*HfgL 7.

VRBR T — 7L 2 AW BRAENEYTH 2
PEHET L0, EROBRT — 7V ER TR
ATAEDBI L AV THRLAE 2 1T 7o 45, REE
DEMEDET 1 LNV (BEEL LTHIERTA
%) BT B LEDEERA49.8% (236) 5 66.0%
(B13) ILKECHBINTHRLRREODAERNSTES
ZE, FLTBHEOBRIATLLY 44% W L7
87.5% DBERLVHETE, HKOBFRT— 7V Hk
TOHEBMDHEDEFHBRTE - L DG h o7,
UL Lad s, ¥HuieBARR, %%, Wik H%,
W] 2 EDEHEMNELLB8HE T, Sha)
RER, KLATLTOMBEE L TER-TED, 4
%, SLICHBYET V.
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1) FFATSH | SERILTE L MMEIRR, Wkt (1991).

2) HIEAR BASHEMITO LR, EEXE (1989).

3) BFAREM, HrbME  SMEIER, bit UM, o3t
HiRR (1988).

4) RE EBWERY v b, 4 — 2% (1989).

5) FHHE—, 1I2 tEMA 0 RESH TS IPAL
(Basic Verbs) —f#3i#, 1HHUBEIREREEIES
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(FRLTHE 12 A 14 BRAY)
(CEB84% 6 A 6 HiRE)

£ BZ (E2B)

1961 4. 1986 £ B EZEHK¥
KB T #EMetFHREE, FERR
s | A=YV ZT) T (KR
‘hﬁ!g At 1989 FEXRRIFHRS X7 4 (BF)

L HT, 1990 £%H, 1993 F£EIC
FRAFAFRBTEHRHBEE TFHIGEIE LR
FEH T, 1996 4E R A HA 1S LR A BUS.RY. BE,
HIE THARERERAEMARELNAR. BRSHE
W EWMEBIERL COMEILRE. SELEF¥A B
FiEHEREYR, KBETLFRE&EKER.

Fa

X8 H— (ExBR)

1936 fE4. 1959 SEBFICR/RBKF
TERatil LFERX¥. EE/NFH
A b (Bk) At 1964 FBICHE
BAZEITFHERTHHBF. JRE
FIAR LHHERE TFRER. 1L¥
Bt Furs iy, arsL45, TLIT) XL,
BWERL LT AMEIIRE. EE [T 7Y
7ar g3y AM] ¥ESE, [%ET FORTRANTT]
Y42 A, [BEFED-HOCTuss3Iy
Y¥i) HBJ B, [COBOL #gLicA] 41
IUAHARE. BAY 7 by T7RES, STEEREY
£, ACM, 7 V7T KFEBMBRBAERA.




