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Construction of Korean Linguistic Information for the
Korean Generation on KANT

Deok-Ho Yoon'

ABSTRACT

Korean linguistic information for the generation module of KANT(Knowledge-based Accurate Natural language
Translation) system was constructed. As KANT has a language-independent generation engine, the construction of
Korean linguistic information means the development of the Korean generation module. Constructed information includes
concept-based mapping rules, category-based mapping rules, syntactic lexicon, template rules, grammar rules based on
the unification grammar, lexical rules and rewriting rules for Korean. With these information 106 sentences were
successfully and completely generated from the interlingua functional structures among the 118 test set prepared by the

developers of KANT system.

LA B

KANTE w3 CMU(Carnegie Mellon University) ™
oAl g0 Ful o]F A&How A7 AL ¢ By
AAe FYI{ Qe FT Ao FHY G2FA JAH
" Al2"[1, 2Jolt). KANT Al2d& 7k 9o} B
< WAZ st A7) AA47E ¢48 Egsie o
Aoz gt 714 WYgd F2stn Jen(3], Ao
FHA 4 AR Y4 AAL Mgstz HE dold

LA =)

t 38 o dgdga gugugey as
&

3
=EAT 19999 79 149, AAMR 19999 114 129

e o] FRE o AN RilgoM Ao FUA
dxlel vtz @9 dole A7 e A4V=AM 57
Al 3k A2 WEE Haa o4l

€ Aol E @Fo] 44e st o g AW o
ol JRE ojest o] TEHFOZH KANT Alxdd
Ao @Fol A& HsEtA s

o AdE B0l g FH 112 A A, 420 7
o MFY #3o) Uig 7 :7 WF 61 74

o @Fo] Ald 115 WEUE HE o] 48 44 Y2
o ¥ol By 74 :19 B4 759} 73 7

o B30l ofF #9115 4% ¥



340 SRTEXLITZ =X MEH HM122(99.12)

o d2o] o}H 74 :166 oI% 4
o A 27] F4 168 BT

st Ze Aol Ao F&L KANT A2dE A2
#gsta Y CMU dige) LTI d7aolH AT
118 B4 7R H2ES F3 dof Rd U A&
Ag3 gygste ojFoigon, 1 AR HAE FHie
118 ¥4 7H&d 106 240l disl guten] S A
4 238 @ F AU+

2 37 Ao walel chIoizt JiAl Mo AlAY
KANT

KANTE 198030} ¥4t w2 CMU th#he] Carbonell,
Nyberg 5o o8te] BEH ole), F&& I+ Mg
Fgo] o]FolA I Y= F Ao Fg gFet 7|
A WY Aladdolth £ Ao ¥4 (Interlingual Approach)
& (ag D3 go| ool FYHY 7 Aol(Interlingua)
FEE w2 €4 g0 #43 EX do] 449 HA
& Bgun oo mal dolw side] E4vieh A4
7igte g ozt Wde] shgdte] oz Hxe WE
718 982 3 Y B$4(Transfer Approach)ol v}
of A ddof oj4g A% WYste thFoit WY A AH
Mgg B s 53 dojy AZFe] 2A € |
o] Heto] & Adoiig iy TEsE Afo] Mt

Eg KANT AlzgdME 844718 447 94 7
W dojdz M2 T o4 Ao FHAY WL A
A g2 FEHEA o] AR AE Aol hF 1o
AEH HRE AFea, o o] AR wap BHolt
A4 A doprt GHAEE e FE WHE HAAY
olflg T WL A2d AYe Ao JgEH 84E
Z92024 Aade o2 4g EolE W A2 Ao
o Z7tet AT 4 A FFE Hade 23
Aol tFojzt ¥y Axdle Aeg & 5 AA Bk

A4 o delg ol & wf KANTS A4 A
299 Mg 43 ¢ FE 35S (1Y 2% 2o B
A N2EE o9 wiole XY HA R HE ZEL 7L
Arhs]

A Mapper L8 44719 48 AR £ F
7k Aoj(Interlingua) EAE 3ol 7% T2(F-Structure)
[6l2 gt £3 AR ov] ¥ FHoz F
& B F Ao gdn g ve TEE R
AR Y 71%5E FHoE BAS ZEUC wEA
o] Mg Ao o] &g Y 7% Alele By &
AE gHF7] A7 &= & 73 (Mapping Rules)
AE7} ¥asith Mapper BES £3 33 ol AE
Fyges vehd B4 4EE #39 off HJEeE o
Aste AYE WA FHY3a, o] o FFo} AbH(Lexicon)
3Bt o] &¥Th

Generator 2E< Mapperd] 2l3ld A" #59
71 FZAM @30l EFE HAHETE F Generator

AN [ wan . . = 7l & Uehd B9 71580 293 24
Ag B3] By FHL HEsd B A T
(98 1) £7 olo) sAlel I el 28 4481, 249 BA 729 7 9% 54 o
Generator
24 ) | Mapper Coda 3ol
] Morph 23
4 < :J >
Add @ ol @7l EE =P
W8 b £ SEES 4
Wi @2ol @3
g4 dEE SRR

(T3 2) KANT &Y Al2glel X2| @R



¥ Morph 2EE £&3Y 3o Eade] AMEHE
& @ o] o 7% TR @Y FEo g3 #Fof A}
Hel o3 P55 HHe #7 Mappert} Generator7} &
A% #4F &4 AW/ ¥2Ev Morph REES 3
o] oj§ FEHE oj&d o PREE ALPo=H
S8 doj9 4F o] E4g 1YY &4 FAAL
B g,

Generator EEo|M AA4gE EX do] Exde £4
d AE X #F9 13 27 HdE £98= Coda
EES A HF 8oz A9 Coda: Y B3,
& 8% 59 A ol&sh= 9o o} Generator
B2Eo o AR Ak 2F 93 FAe A
2ol o] &3}

#A KANT Aado] £4 M@ dole 9ol Ro
o, F4 7MEd Aol 8ol Yo, ojgiole], 2
of, T2RZo], #Ajolo], AR, B0} Folm oy
d7F2 FFox QAo] sHestA HAo ol AR E
KANT Al2dlo] odoj& ¢ BL dojz ¥dgsie d
FHAL YAR F GE dojo] I FAUE e
o otk fge] Abeg Aiagon HFo YA He
2 BT o] A% & ool i #4717 A Ay
€ wuich 2 dejz e AA7)st oln] Agd RE A
ol29] W] 7M5slA Al

3. Mapper 2 # #H#t ¢H50| olo] e T &

A43719 A @49l Mapper R E([71& £33 dol(n-
terlingua)®2 E¥E €% FRE EF Aoy 7% 72
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"The front hydraulic line provides fiuid pressure to
the hydraulic unit.”
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{(+A-PROVIDE
(PUNCTUATION PERIOD)
(TENSE PRESENT)
(MOOD DECLARATIVE)
(ARGUMENT-CLASS AGENT+THEME)
(AGENT
(+O-HYDRAULIC-LINE
(REFERENCE DEFINITE)
(NUMBER (:0R SINGULAR MASS))
(ATTRIBUTE (+P-FRONTH)
(Q-MODIFIER
(+*Q-RECIPIENT_TO
{ROLE RECIPIENT)
(CASE. (+K-TO)
{OBJECT
(O-HYDRAULIC-UNIT
(NUMBER SINGULAR)
(REFERENCE DEFINITEN))
(THEME
(xO-FLUID-PRESSURE
(REFERENCE NO-REFERENCE)
(NUMBER (:OR SINGULAR MASS))

9] FEM *O-HYDRAULIC-LINE, *A-PROVIDE,
*P-FRONT 5& o|# &9 7 odo] ggoz o] f
5 /Hd E¥(conceptual representation)ol® A&
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((OBJ ((ENDING CONSNANT)
{CAT N)
{ROOT ")
(POST-EXIST +)

(ROOT "%l &-3}")

{CAT V)

(VERBAL +
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(XADV-QMOD ((POST RO)
(POST-EXIST +)
(ENDING VOWEL)
(CAT N)
(ROOT "#oF F&I")

(MOOD DECLARATIVE)

{FORM FIN)

(TENSE PRESENT)
(INF-TYPE OBJECT)
{SUBJ {(POST-EXIST +)
(ROOT " &t4")
{CAT N)
(ENDING CONSNANT)
(NV-DET-ATT ((ENDING CONSNANT)
(CAT N)
(ROOT "&&")
(POST-EXIST +))
(PUNCTUATION PERIOD)
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¥ T2 FU dol ¥ €8 BF A 729
12 EY HHEA do] JEHoirh A9 deiM X
o] & ¥ ov] 4% SUBJ, OB] 59 &4 7|
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{node "A-PROVIDE"
‘parents verb
:encodes (*A-PROVIDE)
‘rules ((-lex "jegongha-verb™))

rules FNAE dex P A8 AYHE 7% TRE
A& AAd o 75 TRE A& A& AT dex
gol ol3) Atdol AMH oldie & A HRsl F
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(cha-verb “jegongha-verb” ((root " &-8}")

ol Atd ABE o} ¥Eo W 71% TZ7t ‘cha-
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‘encodes Z7doEde Z4de]l NAE Bt £8=xE g
‘parent Fol B8 Jd AAE o189 FAE A AL
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(node verb
‘parents general
‘rules("/afs/cs/projecticmt-48/kant-korean
Neri/map/kverb.map”))

dxe Hyd AZE 74 ¥EL 2 AY= F
¥ test ¥9 YE2A g0 jlen, 48 #¥
dto] AEEE 7MY T8 ¥ Jls FRANY BF
AEE B3 F& ol goin.

(test (:sem (and (ARGUMENT-CLASS AGENT+THEME)
(:not (TOPIC-ROLE THEME))

‘map ((AGENT SUBJ) (THEME OBJ))

el ¥ F¥ Ao} E¥H ARGUMENT-CLASS -

&4 %3 TOPIC-ROLE £43¢& HAge] xzo] nt&
s F3 o] 89 AGENT 4433 THEME £4
FE 7% TRE HEHAQ @AY 7iTs FRe] SUBJ
%433 OB] £A4#%22 g A7, &, Mapper7l %
7+ 0] §8 ool 714¥ AGENT ¥ THEME $4#
& @Y 9L 7% F2E 4 Facevt, Freve©l 8
god 3 Adld g 715 FEE ((root “AF-3}")
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E4Hoz o} wAA Y AAR Mgt BFE AA
A A et

F8 % 48 99 7% PR 84EE USY 4F
£ AR dojNeH AEY FfdH sty FRe BE
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(test (syn (MOQD :undefined)
:sem (MOOD :defined))
:add {{(mood (ir MOOD)))

A9 & MOOD £43tol 33 Aol #Ho &A3
3 AR FA JiE FRAE UE olFE o} HoH A
o] YE7tE HAT «E9 A4 FHAIE UFAI=
2 #A £ do 589 MOOD 4-43k DECLARA-
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(<start> ==> (<korean-sentence-phrase>)
((xt = x0N)
{<korean-sentence-phrase> ==> (<main-vp> <punciuation>)’
(R < (x0 PUNCTUATION))
{xt = x0))
{<punctuation> --> (period)
((x0 =c period)))
{(<main-vp> ==> (<vp>)
({(x0 TOPIC) =¢c SUBJ)
(xt = x0)
{(x1 SUBJ IS-TOPIC) = +)))
{<vp> ==> (<np-conj> <vp>}

((x1 < (x0 SuBJ)
((xt CASE) = SuBJ)
02 = x0))
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((x1 CASE)=SUBJ) : 98 A %9 7|% 724 CASE
&4 #o2 SUBJE ¥o9@th CASE &4l i
H Addsn ojn glowA ghe]l SUBJ7F obvd &%
T3 Ao dAHsA drh F o] ¥ &4 HE ¥do
o} =27 FAY 4% g A @

(x1 <(x0 SUBJ)) : ¥ 7|5 T2 SUBJ] £4%
€ 99 A Y 7% FRE BAEHA "ok <o '

e HYW 7% FRAA AMEstn ¢ SUBJ 44

AAS FAE e 749 HEE BibsaA
g Folth oE B, A ¥5E AL F e
Y 3ol dg #W A Ao TE HAE BASNY
o] &S A HY FW v|% FEe] SUB] £4
grol AtetA ol ¥ tg HHo] HEH & £l o
wEEHEE Y9 FE4A Azt dojuiA "rl o
2 A8 3 Atole] &Mt Ao F2§ FEFTE v|A
A He #A4¢ A HAT KANT 44 Alzdge
EEAQA HeAE A8 of g AY3n ATHS)

((x0 TOPIC)=c SUBJ) : &% 7|5 &£ TOPIC
&43%ko] SUBJElE fAHUA HART. go] Ao
o] A ALY the gold HHz Hastd #3L A
£387 gert

#98 BA 729 @ ksd disidEe okde 2
& THE 7ol Fei (g 44 F4E FHIAES
4t (%) §8 EAEE value FH L2 M WA
u olde B AH4¢& ot du¥E uehln koo
gmorphi= #o] ¥Ela AL 9% Moph 589 &
%2 JehdY (ko-gmorph (x0)& @0l el B4
o @@ge J5 72 Furt AgHe ol&¥g e
Wk,

{<verb> ==> (%)

{(x0 CAT) =c V)
{(x1 value} <= (ko-gmorph {(xO)))

Zt @ o] olde Generator L& ot 3%
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Morph BEE 3o off % Aud g Foz
7% TZE BHH UdgesHA vy oy 4388 2
Ao, o] o3 fYol & oY FHY HEL Falo
1% FEd eEe i 29 FAd9e APPG

38 d9} vk VT PRI F4 Age] vy IE
of ofdie} ol HEHUTL MR HEH dAE
913 negation £4 9 possibility £ F719 )
2 7@t

((cat v) (root "®@~8}"} (negation +) (possibility +) ......)

Morph 2E2 7% 729 244 £4EL EU=
ol3] FE9 olf] ¥ FAY, o] 9 o]&HE Ho]
olge} £& o £ Frolc

(morph-form v * {cat v))
(momh-form v+active v (note (passive +)))
(momph-form v+act+neg v+active  (negation +))
(morph-form v+an+poss v+acttneg  (possibility +)

$4 FolA 7% FRE (cat v) FEE NHAER v
F¥o] HY v FYo|WAM (passive +) FE& %A &
o082 vy+active F3o] €rh ol¥ oz welridA
HFHOZE A TE-RA-MEEE UEE v+
antposs fr¥e] "ok Fuz {¥e oL Y F
8 7138 EgdE Ty 2% Q7 FAHAAM o
F olgolth of #3 ARE od FHE 5 T2
of Az vdd F22o o] A EF ¥
2 745 gl

7 72 of fyd disiME deEHE ¥ 73&
Fol A44¥ EXde AASA =Hol flth vrantposs
F8ol g ol FAL oY Ak (mE T FR
9 root &4 EAE-E VERY +sE 9 HE £3
4 ditg ou@d o] Hi dojAE &Y AP
“AF-3-& 4 Qolrh

(=) (+s "-& = 81")

A0z 19 EAE oz ofuld] g KA A
& B otele olf ol ¥EE + Urk 2 o
vl Y AN root 4% 22 “@nospace@”7}
AHEE 7] Wi AA dojAE Y EXEL
“@nospace@-T}"0|tt. 9714 ‘@nospace@' & Hl &7
¥ Coda ZE2 A% AREM UFo) A7) g9 e
39g A 98¢ A g€k o] HYe doE

(morph-rule v+an+poss
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(morph-rule  decl+p () (+5 "~C}"))

ol# o “HF-3-& & " TALH “@nospace@-
o EAdoe] %A LMY 2902 dFY AE U
Gl AMRZ s

B AFgNE o4 4708 Generator ©HS #Zo]
¥4 72 ¥4 183 Moph 53¢ 3¢ @30 &
A4 4AL JbesA sl e 1979 By 75
We 730 FH AR 3ol Y FH AR, 115 of
8 #% TR FF) o3 #¥ FH, 166 N 74
FEY B30 o)y FH Ang PR

5. 820 ciA M| Faa s3] RE 44

Coda &5 HF 23 AL @ oA 27 #
2o Hgg Fde] BF V13 I WY, 49 AL 5
o AE FYF

& SN NG Mgoist ojn] REo] E Ge-
nerator 289 &¥& ol o Generators AT
Adol9) JEel gtFo] wEelA 7] WEe Agolst
olmj& Wie ol Alo|2 NFE 2 Alejd] FH B
A& AdEch

H&B-5--% = %1 @nospace@-Ct

oA $19 Aol HEE F Ue A 27 FAE
gk &hEE ohga g

(feplace-smng " @nospace@" nn)
(replace-string "&H8" "&")
(replace-string "-" ")

oF A R WA Al AT E EAGE F W
A Axe) EALE TA 2t HAE BRE S A
EAGE ofelsh o) mAAL,

H2-s-% = 2Nt
= H2-Nl & e-ct
= By + oo
> HBE 5 olict
=> MB§ + alct

Kant AI2RHI0IMO) S0 448 21T 2101 B 725 3545

® d7o0ME Coda 29 oRe NAE A% 68
§ FEg B oA 27 FY Y& FRAUD.

6. et=of B3 4o AW AN

3, 4, 5HlA A% ol 9o PR FHE F3
of 118 £%d dg 7 o] ¥ P FAY Hx
E selA 106 3o disl guiay A @3]
3 Aol ststA = oleid date e dof
of tiate Y8 FAE A7 Ao vay o dg
3 S8 Heoz Frigc9, 10

HXE % 7hed 93 E39 B4 o 7led 4%
g A9 @A F7 Aol EdHo] ofd o A EF
7] =g B8 AANsI2 .

The front hydraulic line provides fuid pressure to the
hydraulic unit.

=> Y% FUM0l g FX2 FetE HIBsch

The hydraulic pressure from the dual master cylinder is
split diagonally between the right frontleft rear wheel
brake circuit and the left fronthight rear wheel brake
circuit.

=> O}AE 4T YoRLEQ FUL MNPR-FHR
Y viF HE 2ot MHYE-ERE YU v HES
2 Alojoll CizfM wEo R visic)

EBP (Electronic Brake Proportioning)

==> EBP(B X4} HE =F)

All of the driving dynamics systems are actuated through
the service brakes.

=> QE §H 2 HME Mulx E2o/ag £
St

if at least one wheel begins to spin, the 4-ETS/ABS
hydraulic unit applies brake pressure to the caliper of any
spinning wheel,

=> A8 u}H shto} FH 7| A|3PsI 4-ETS/ABS
el et BRI s¥skE elel sipe FaliyAo
it Hajjoja gh§ 3o

T Ao AAsAAY DH2E EYE Y4
A RE 12 839 Fa A 49A& SMEY ofes}
2ot }u2 & AFE 79 AZYF ALHA Aol
AN v, hREe] EAE ¥4 d7E F3o HHo|
Mg AR ¥

(1) 84 & FA Aol gy 34 : into thin-



3p46 BIRFEMDIRD =FX MO M12%(98.12)

king .| 739 Ag

In other words, the system fools the open differential
into thinking that there is equal traction.

@

=

FAFEA 4 LR HYE, 49 VR st Joy
HAREE @97 @83

4 speed sensors

(3) A4 Ae : EFo) et T 49 W Y
el A3
The self-adjusting brake mechanism, which is like the

W140, is located under the second seat row of the
passenger compartment.

(@) 7bFe] g g7 Fxo] ¥l go ¥

It is absolutely necessary that the driver operates the
accelerator ......

6) 484 YAY BFFEE FU Ao} EE: A )
T4 Ao} BE AL 8 3E

Low range is engaged.
/] enganed?} #AIZ B2 E¥S0 UR
A rough road is sensed.
/] sensed?l SEEl2 WUIE EHEO US.

.9 B

2 dFdMe FF @59 do] AR FHE F3l
o ¢lo] £ KANT A4 dxo] F7 <o XE
o2RE #3o EFE AAH 2 + ATE At

olg H3td 118 B39 HAE AY MHE AT 7
2o Add o] g 73, WFE #3o di§ 73,
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