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A Chart Parser for Korean by Binary Association
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% Dept, of Computer Eng.,, Won Kwang Univ,

%% Automatic Translation Group, ETRI

tgole TEL4L EWIsol EHFZ Y] HAHE FEEHS #3 drth
olgt 542 Fole FYUAAI featureFHLoE AAEI S onjgic)
tFolol 9] feature B4zt o] AY AAE F422 3= chart parsing Y3
2| && AAISAL ¥HFo] chart parser& FE YT}

1. A&

zpddo] AelolA AL HAA He A7 BF FE/0 329 FZ0)
th FE/nFxe FEL tF-EY Addo Ha Aladlo] Ao AxA
He ol olfE EAAA FE/Lu 3o B AAE Hysix| By
A WE =3} oy A2 Yol AAEHL & AdAolri1](2].

TETE B4 fAME A4 g 2EAAVL gylgolof gt WY A
3 E¥oldl ttgt EHAAEC] A= sich ol BPAAEL A F<
PolF2E ol Fx I FPs YW AAZAHY (AP L4 Hralx

—15—



2ala A4 43 ReEa ozl 53, ¢3ol A2 Ffele ol
7} 73 Qe o]yt EAgdelx jhole] el HYUWA| 1
sl ¥ulg zba gth, FERZE BMe £ thE EAE parsing d3E FF
o] gth Z EHAAL 283 JlE g #2 UdEe olE a¥sq Fof
Aql Azt/27t BaAE(time/space complexity)& Zte
parsing ¢2e|&e] UAL Lolit o] ohrt FEFE B4 ol FAAE
2alsle] GPSG, HPSG 52 =}eiqdole] context-freenesset HWAY FPA A2
chart ¥ left-corner parsing'dlo] dx|a gltH41[5].

H =Rold: tRole o7 A4S Bl el 72 BHHE 4

3 29 7]& AAS AAISIA, ol vl e 3= chart parserE FHYTL

Y2olol 4 743 (configurational) o] Rolx kem, U (agreement)
o} Ze FE WAl drt. ol AUstel AR B AA SN BTl By
Ax AT XolE MolA Uk wFole B AW FEIZE B4E Atz
Qo] EWslgel Way e4E 233 W

%
H
S

ok

Reg AfLEe e BE4E 22 glon, ol ol FE
gis) AlAlsta ole ulzh Ach Aoy 2R ojed 27 AMAE T
W 7] % (grammatical function : GF)o] E&e] Tzl AAGlol ¥4 &
A 4= glojo} gith, zHRole] Ag, EHFEAolAM GFE ARSI ¢ xAlet
olul B9 slsHejae] UYL olg ARH Bl tlEFH JA] Fgolzt ©
Zoltl. GFe} 7|15 ¥els 23 ole ARl WY Vo] A 712 HelE
GF®] markednessZ &%t u} Qiri8].

GF2] markednessi= BEHAA7I 4EFZE FHoE AAHS ouch 7 7
Tasl oln zpalo] EYstaxl st GF7 AAEH 7] w6l & AAE
FReae YA A walmcls E2F GFo 2siA ek § FELL2 A
74 wale zostx) obA Hch oot T A4S goje Fpel nas] B ¥
Fole] 72 B4& BYs oiuly £ gt
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(2-1) a. A man loves a woman.

b. A woman loves a man.
7t B3 E AR
BEE A7t Al

o

a

(2-1 a,b)8] Fol ERZ (2-1 c,d)g] Thol EFL 24z a7 2-19] 222
F8d 4 olch

S S

NP VP Npmw

N N ]

DET N oV NP 57t BHE AR

|

man loves a woman

Q) e

(a) (b)

I 2-1 FER4Y BHF

golollA FFasE= B T3 9o et 4L 6F7t 2Ll & COF
o} Bz 43 o el =3de 33H 471 grt. ubwe] gIojoly
t G EY  FRYU: “1*3}711 5o fAEHE  HFEF
(nonconfigurational) 544-& 2t3 glch, H&¥t uie} o] 49 UF 34 Xl
£ 3t &3] dAdrh

34 Aol7t marked GFoll oIt n]74d3 UA& 33iA HE doAfE
feature F4H 02 HIiEo] At} ol FELE FHHEE HRY 4 QU] dEl,
E2Y FHelol osid Y2 coFrl AFEEY iAok BYIES B
featured 7] WAL FAHog 33 BIIZ Rl (2-2 a)g] FE F2E= 3¢
2-22 F¥H)

= marked¥ GFE FA4the
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(2-2) a. the man who Bill saw
b, A47t g A

_.17_'.



the man COMP S

who; NP VP

VAN

Bill V NP

saw e;

a3 2-2 gole] UPH =

COMP whoi= co-indexingo] 2J3] GFE& YFoitx slem, UEFS 43
(configurational ) FZof 2|sjM GFE ¥RslA Hrl. oo AP Fx& 1
Y 2-30% EHY 4 drh. 27 2-39 Y UFo] AP FXE AU,
FEIz el AP By B4z A FIUYL ¥ 4 Yok -, &
So] Ay ojuz} coMpe] AL s oz AFHIIE sh, Fol2] cowrst
2y o Atizt dojety xolrp AR Uch webd I3 2-3EcThs GPSGolA{ 2
foot feature principle 53} Z+& featured4le] FZE HAs= Zo] XHr} el
Aaql Aot} o|RE FHTo] HEe] GF= BYHF2} featureo] 2EAH AL oJulyt
th 33(2-3)0] Bol: fat: F44EL oF Hdo] glo] £YHF e features]
d&g 7HeA 3 Ech

NP
S[SUBCATCACCY, +DET] NP
S[SUBCATCACC) +DET] COMP Abet

NP[NOM]  VP[SUBCAT{NOM, ACC>, +DET] @&

A47t Rhdt

23 2-3 ¥Fol2] #P



(2-3) a. 22 Alg D[DET]

b. ﬁ I":]° P NP[DET]
c. g7t w3t NP{NOM]
d. A47t ghd A S[DET]

GFEH] olo] EYEFo featured] AY FHL FrFolof o] (2-4 a)ot 2
< el AR vl us Aujiic

(2-4) a. DET = D NP -{2]} | VP -{&, &}
b. NP[] — X[DET] - NP[]

whiol (2-4 b)et Z& GPSGRAlS] 32 JEAAT Vool Nt APYE
4 9lth (2-4 b)olAE featureo] B HFol o) FYAA AYoE Jlg
gol k. S, VIolo] FE ol¢ Ak FHL 143 AL A3} £
o AYE FASHE §A2 sl W feature Fooll ol iR Aoty 2
A QT feature A¥ol citt FEEHE EASk: Fnd 8 FEAE okl
Zoltk,

ol v Y F2E
o] 73t Aozt 43 FR3tA ERAA
HFRI} ARELE 78S ¥ Ffol: #3
A "l

Fole] Y 7led Bey uiel ol feature?} HFE 7&3l:= o] uigd
Asjct. & AFoM & featured FAHOE ¥ GPSGE 7|ELE 3lo, FA7&9
HE42 parser?] T &P E T3 Y Afr(context-free) 212} 7lgA]
AE ol-&ich. &4 7€ AA O ¥AL (2-5)3 2t}

(2-5) A{o, e, )} = Ble] - C[B]

o7l A, B,Cx FF94, a2tf& featured|l o,¢€, t+& F

A 2] actiono|t}.
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(2-5)2] 7]&yAle] EAMe tigeg gopdcl. FH7ied ol Ay (binary
association)3 A& Z=r}. parsing treeofA Zt =Ti= EHEF feature2 7zt
wot ofz} TR ByFze] AZEE & Ynlg A Ryl
oazte] AgtAutos el FEIZ vleto] shesiATt. 7 &l
M) 9% 1§ actiono] 7]¢Hrh featureFA e BHAAE GPSCY
HFC SojlA] Hojt ule} o] featureo] Tyt 7] eyt feature?] unification
o2 A Urle Zo] gttt oldt A¢ ey AHE AR W

o

40 R
droxo
tE o

fr
4
i

& BT Agsjol oo, ol9AQl feature@4rE ¢IR} meta-rule’s B A =
oz FAAAI BastA Holdrh AAe A$ thdo] Hi featurete] A
gl whesla ARl Q7] e W FAo] He] actiond 7l&3) FE Aol

Helsith. o2l e: B9 Co featureX2|E, & 73 Z}A| 8] featureX 2|E
oujgict,  (2-5)¢] FAI&L olet e AHAE AUt featured] W2ut
unificationS FL3IIEE ¥ £= Ul

(2-5)2.2 71&% eFole] BHAAL (2-6)3 Zth

(2-6) Y{,@,} --> X[DET] - Y[N]
Y{,0,} --> X[ADV] - Y[N]
Y{,e,} --> X[VEC] - Y[V]
Y{,e,} --> X[PK] - X[]
Y{,e,} --> X[PC] - Y[V PC]
Y{,e,} --> X[PS] - Y[V PC]
(2-6) Bye4e] 3438 AYBAE & Yehdz glrh features EUEF

o} Fdslstn 2y TESAL 2a o), BPPEL AJisted Hesich
PFoIE 9 FEFA (2-6)0A FHE3oF ¥ A& featureo] 23] FEo] AN
fthe Aldolth golFelM feature FEHAAIL ohd FEHA =FE AME
H2 glgol Relsfol yich thEHQ ol®H (2-7) 9 feature F7F w3 o] lrh.

(2-7) S - NP VP
NP arg) = (VP argd
(2-7)& BE3le] AL FEHE NP 2} VP of o5t thnt o]Ee A¥Y JHe £



Ag BAS] 93] feature FH $40] AEHD Yse @& 4 ok Iy
WFolol ] feature & TEFES ANE A% BYLAY e WIsta ook

3. o]l AY F4¢] &2 o] Chart parser

ool EHAIAE, FEld Ee AFSEdAE FE HEE, ZESEAAME
feature7ZE ol Hrh olp] el L4 A FEL& £ 4Rl
i $43E feature FH2 EPA4T WA Hrh featureFH EYAAolM
parsing DAGE ©o]-&3¥} unificationo® FH3IH= Zlo] ditFo|r], folo 9l
o] featuret= ¥ -89 AHURZA(constraint) Rt A 2 732 A
715& 23 9lo] CFGEAH Y parsing$ Y& L3k Zo] Aot & =84
A (2-6)2] 236 thdl chart parsing WAlS Rol3za} gt

Fela E4& B3l Lol 74 L2 A3s-E BRE 2¥U3-19] celle] A
A=), chart parsingS T4 E712] nodef} arc® T4 E = tuple® FH3IA|RL

E LB feature cell S HejA Bao) o3 MR o= ajg]c}8].

(3-1) A7t g3olA I M& Fch

-
] ! [ ] VPiwei27 ¥F UE]
0.0,0,0:0,0} ' {0,0,0,0:0,0}  (0,0,1,0:105,0} !
t 1t 1t 1
{0,0,0,0:0,0} i {0,0,0,0:0,0} | {0,0,0,0:0,0} \

i
LN o0 R I B 14
!

—r

{0,0,0,0:0,2} {0,0,0,0:0,0}
{ 1Rt 1
{0,0,0,0:0,0} § {0,0,0,0:0,0}

———— T
i
winmre 111 1,0 ] [e[wal27 EP E] {
{0,0,0,0:0,16} (0,0,0,0:0,0t | {0,0,0,0:0,01  {1,0,2,0:107,0} |
i
s 131 1L 1 1 1
{0,0,0.0:0,0} § {0,0,0,0:0.0} {0,0,0,0:0,0} !  {0,0,0,0:0,0} !

ET[ DD IX ]I{P[K PC ] VP{WGIZT EF UE]
{0,0,0,0:0,01 § {2,0,3,0:0,4} | {3,0,4,1:123,0}

NPINPD ] [ ] | [ ]

% {0,0,0,0:0,0} {0,0,0,0:0,0} {0,0,0,0:0,0}

 umnay

N[ NC PC ] ] WIWG127 EF UE] |

0.0,0,0:0,41 ] (3,0,4,1:123,00 |
[ i ] (
{0,0.0,0:0,0}§ {0.0,0,0:0,0}

VX{VBA0 EF UE]
{0,0,0,0:0,0}
VPIVVG127 EF LE]
{0,0,0,0:127,0}

% 3-1 chart parser?] cell

37 3-18] cell FXE2} chart parsing?] 7|8 3] JAE vjas] »d 2
Y 3-2¢F il



C — AB. A @ C — AB
(i,J) (i, k)

B —

(i.J

3 3-2 Chart parser?] 7|23 ¢g]

tuple7Z2E THE7] ol@da Fgslol & F2& Hohy7|st HETL cellFRo]
AE 729 Fgol} featureFR A7} Bel Helsich ol AUAA=Z 74

B FE FHstol A9 chart parsing ¢312| &2 ThE3t T

[SK Chart Paser]
. x, y, ninfo /% ¥a} cell?] (x,y)2}E2} cell U] RS */

- px, py, pninfo /% AXE] cell?] (x,y)E2} cellfd] BES4 &/
c, pc /% Va2 cell ¢]x12}, AArele] cell 1] #/

/% AN JEo] chste] Ny x/
for (x=1: x<{nToken : x++) {
/% cell 2|38 y& ol ¥/
for (y=x: y>0: y--) {
- Az cell®] X & 7tA2th
/v QA cell W8] R4 W BHYTE W/
for (ninfo =0: ninfo < (cell W& KX ) : ninfot++) {
/% AAYERS] cell 2}E2] y & olF #/
for ( py= px=y-1: py >= 0.3 : py--) {
- o] LHS7} A Y QX E F¥rl
/% AAFe] cell o] R4 BHE WHE ¥/
for (pninfo=0: pninfo < (cellu}2] KX ) : pninfo++) {
- 7] RHS ¥ oiA
- dx¥ FA 2] LHSE (x, py)oll A%
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3 du2)EL s RE parsing treed B4 %]

# Morphmeme Ouiput Table # #

00 :: 00 : 00 :: 28}(VVG good)  (EXU VERB DET)
01 :: 01 : 00 :: <4=(NX CHULSU)SH(PK PPS)
02 :: 01 : 01 :: A4(NX ONLSU)£H(PC PCB)
03 :: 02 : 00 :: HB(NX younsthee) 7HPC SUB)
04 :: 03 : 00 :: & ZL(NC school university)of(PC PCX)
05:: 04 : 00 :: 7HWGI27 go) . (EP Al PRESENT)TWEF EFX). (LE PER)
06 :: 04 : 01 :: 7H{VBAO PRG) . (EP Al PRESENT)T}HEF EFX). (UE PER)
# Parse Table # 2
vwivwe Ix ] N[N PK ] NN PC ] 1 wiwGlizz ¥F UE]
{0,0,0,0:255,0}  {0,0,1,0:0,0} {1,0,2,0:0,2}  {0,0,0,0:0,0}  {2,0,3,0:93,0}
[ 1 Nl PC ] [N P ] [ 1 wIwezr & E]
{0,0,0,0:0,0} {0,0,1,1:0,128}  {0.0,1,0:0,2}  {0,0,0,0:0,0})  {2,1,3,0:93,0}
NN X ] N[N PC ] 1 wP[VWG6127 EF UE]
0,0,0,0:0,0}  {1,0,2,0:0,2} {0,0,0,0:0,0}  {2,0,3,0:93,0}
L B0 GO o I | 1 ]
0,0,0,0:0,128}  {0,0,0,0:0,0}  {0,0,0,0:0,0}  {0,0,0,0:83,0}
L3 0 G < o B § 1 w{wGiz? B UE]
{0.0,0.0:0,2}  {0.0.0,0:0,0}  {2,0,3.0:93,0}
{ 1 1 I 1

{0,0,0,0:0,0}  {0,0,0,0:0,0}  {0,0,0,0:0,0}

N[ NC PC ] WWGI2ZT EF E]
{0,0,0,0:0,32}  {3,0,4,0:95,0}
[ 1 I 1
{0,0,0,0:0,0}  {0,0,0,0:0,0}

VP{VVG127 EF UE]
{0,9,0,0:127,0}

VI[VBO EF UE]
{0,0,0,0:0,0}

* Pave Toow Gragl: # .

® : (S(WIVWG127 EF UEJ(NP[NK FC)(NPINK PX(WP{WG INJ(MSHWG good) _(EXD VERB DET)INPINX PXI(A4NNX CHASU)SHPK PPS))INPINX PCI( RI(NX
S8)))VP[VWG127 EF UE] (NP{NC PC){ &} 2(NC achool university)olb(FC PCX) JVP{VWGI27 EF UE](FHWGI27 go) _(EP Al PRESENT)THEF EFX). (LE PER))))))
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€ : (SOWWIWCIZT EF LE] (WX ICH(VWIVIG IX] (A8HWE wood) L(EXD VIRB DET)NP(NX FCJ(NPINX TX){4(NX ORASU)RLIX ITSHNPINX TCI( 4 S1(NX
818))) WPIVVG127 £F LE](NPINC PC]{S}2(NC achool university)ef(PC PCX) WPIVVO127 EF E](FHVVGI27 #o) L (EP Al PRESENT)THEF EFX). (VE PER)))}))

1
W{VWGI27 EF VE]
1

yound

;.’lm FC} ) V:’(WGlZT EF LE}

wiww T et et 71 vz e )

o . i v el g ) JTTT
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cell ZA1 023} chart parsingE T& B4 zpo] IthZE celle] FH=HM
featureS H]EE AR e] |27t Ro|3la unification T HNE A BZH

4 ol& el Yok

227z 242 gl dold HAAZL $4 BAslolol vl Aol B
W AAS Bede AVStE 712 BUAAS A8siAY A2 AAS 4R Y
45 Qg Folth, ol ASelE sl Ao = sl&3t Helol AUY AAE
Zojop g}, B EZojdE Rl Tz BHE LS BHAA s&e
featureZAlojojo} 3 =Z3tn o|A AY VAE 71228 AAS AN stach
fr2ole] EHAMAo]l glo] featuren TIE ddojoldet: ThE d¥e ch
features 2 M} ZAE 7|&3HT unification Ei thidel ohd B ¥Age)
27 73 eage s Zeh

1

chart parser FHshEd] Wel@ WA Hth B =B PAe

=

B

3

3te]3l & chart parsing

it

o

Lo,

AA2t DAl A& Fhestel AgFA B 343
o 4% AYOIE Ego] © 4 g Aelth

1. Gazdar, Gerald et al, Generalized Phrase Structure Grammar, Cambridge,
Mass, : Harvard University Press, 1985

2. Pullum, Geoffrey and Gerald Gazdar, ” Natural Languages and Context-free
Languages”, Linguistics and Philosophy, 4:471-504, 1982

3. Ades, Anthony and Mark Steedman, "On the order of words”, Linguistics
and Philosophy, 4:517-558, 1982

4. Karttunen, L., D-PATR : a development environment for unification-based
grammar, CSLI-86-61, 1986

5. Thompson, Henry, "Chart parsing and rule schemata in PSG", ACL 19th
Annual Meeting, 167-72, 1981

6. 9, M, AR, YA} 24 BYPEolMe B Phg”, AUt
2:1 1990

7. AQAE, 7, ‘B AEE o| &Y FAo FYAdAY YT, TTRT
3] =82x] Vol.17, No.1, 1990

8. olmlAd 9], “TrZo] Hela Bl FYE", 93 AP =23,
204 13, 1993



