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Korean Parsing Model using Various Features of a Syntactic Object
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ABSTRACT

In this paper, we propose a probabilistic Korean parsing model using a syntactic feature, a functional feature, a content feature, and a size
feature of a syntactic object for effective syntactic disambiguation. It restricts grammar rules to binary-oriented form to deal with Korean prop-
erties such as variable word order and constituent ellipsis. In experiments, we analyze the parsing performance of each feature combination.
Experimental results show that the combination of different features is preferred to the combination of similar features. Besides, it is remarkable
that the function feature is more useful than the combination of the content feature and the size feature.

FlflE : &8X FEEM RE(Probabilistic Parsing Model), 8230 E8(Korean Grammar), XHE X8 (Feature Combination)

.M E NP VP"¢] B9 x& B4 FHo| 2, (i) “VP — VP
VP’¢} (iv) “VP — VP VP"9 &9 f &4 3o #
TEENE BUg g0 £49 TETIS 4G o 2% 5 Feral TU Y 74 296 0
= Aol o F S8 1EN GFF FRENRD A o2 wEPze A4BES EAHA A
G, 2 HRH A7t FEH Y A5 2Pt oms} TE F94 A2 59 Ads A4 o
G E AF EUS BY FA G2 FETEE A g peed mdel SYHAUET, 14161823 )7
Askn, FEFES ANFES FAL, B0l AL @ mYdqE (39 DI el H 7 () VPR
TEFEE B FETRZ AU 2, BEFE S Np/ed) VP/RET9 o8 4 (i) “VE/E — NP/
ol T4 A% AHAY FETEE AEE F flvE A w3 VP/E7e] th2na T FEILzY QP g
7k slet. Ak o8 woR ANy FEE ANE FETEE A
AE B, B4 L S BEL ARG X aw 4 0. 2y o9 A3 Gi) VP/E — VI/R
o TETEE BHH 24 HEY 9 A THE (2 = VP/E'3 o#3 74 (v) “VP/E — VP/TE VP/
d D F FETEE YT FEE Y4, A Sre ads 2o e, o518 FEEY Dad uE
FETZE A9 4 90 5, (39 DI F FEFRA gl SnEaglel), A4 310,14 19]
N AZ B B8 () “VP - NP VP'$ (ii) “VP — S g7 nEstd TREA 45S FAAE A7) 2
: e
figcﬁﬁgi{gg}:}}; 2;}47?;%51&};&44 B o=RAE (28 DY TEFZAA F2 0), (i),
" IR ok 3 120, AR a7 5 Gi), ()8 722 5 J=S BZAEY BT 422
R '



744 BEXNe|BtE=2X B M11-BH K6%(2004.10)

AESHE FREA B9e ARDT SH4RL TR A o BAU QU2 oW BAE Has) A, A2
23} wY FA) o)A A= 12 AFRY F FREN Hde 4RYNE P TS AF) AT,
B34 vds g, Adshs BYe FTEEAC §83 1623 AL [ElAE @305t ojzo) Wy A%
ARE O Bol B8] YN BHARE TE dolE,  U¥ ERHRo AW & Yo EWTHY IS A
W 240l 715 BAol, 212 FAGG Fo A2 Balok Brkn )esa Uk
AL Bio] PREAL A% & £ 2ol dal 3 geEge BN T gol Alolg JEuAS AT
HEo e, A3PAAE ALsE GEA AW oh GEWAE FTE FHNG A GUSER BY o
gzo} B4 wdo] wa) 4Haln, AdRelAE AdsE A AR BE A JFS @ wenll £, ol of
mdel 45e WARD nmez ASTANE 2ES  ABAT AfEe o 4TINS B U  Jewe,
B, #2o] TR ol Hgso] ATHT ekl 2 1
O, FEARE )88 & glouR § o] Hgolrt Fof
9 7= A7 £ FHE B4 EAY 5 arks S QoHI2L A
7 QR Felag FHE Bisn AEZBAS 24T 1
gHe 2 Bge o) 729 A% 722 BASE 3 o6l gl BAs AdAA @el 449 4 3lths,6l
% 4ge @ H2o B3] BRL BASY AN WEEHE Wi AAN JPANE HEato] gx
29 Buo] AGtE R g, vdst AREy, FEEEY, Edg fod RJAAE dFe Afcles AP
JEEY, WETY, NS Eeldy BHOE FET £ 4 USRS Y AL =YD, T2 394 ¥F F
At A, FFole EAS AW A BN 2 A4 443 EFsa Yok W, Ble BETRAA
AA ARG AZ H0 ew, ol§ F o A4S ANE  AriANANE Asel 2IHE BAHE YL A%
W e 2o, o (120 oH4RE BEHA Rehe WEEWE I

HPSGe 2-¢ ©als 7 2 e 238 dof 842 4 A, Fo4 AZA FEEHEL] o HARE
a7 2R 4 TS SHEU4, 2] 2, olgd B ¥L AGVL 2P E BT, WFEWE
He ue guets SRaA o Fokl Agsslos o 4837 A ofsAbdel 2y,

ol oj#go] wWEaTH3 23] Aty Gy dAxE A o3 std =2y £9e 7EEFS} HEE A4
iz %Wﬂ op718[11], &34& #Alste CPUAITE] o A3 RErtae HEste E3e BAIU5). o] B
g 90% FE7t 943l Aatel 288 HM] 2R A Z+ egje] xR} EF Fd Qe ofF HBE EF
AL 7% Fx FHY 999 e U E st & £3 4 g wde] 7} ofFo] diF AHEE AT EF
48 MAste Bog dTHY Alt}[u, 24]. 3 J|BEV g4Ho7 @79 XTAG ZEAE A
FFZEYRLE FAR BF FFEE st Y = AL LS Z2e JoERE dEold FAse
FTEEHE o] &8 TEEAY ﬂ% AGe FEEN AT APsta e, ol ol 7lFold tE FAL
BBA2RE EERAE sgstd, 28 FAH vk A EAL A& B8R EdoE TA o2 =3, 4
A E4278 AAsE Aoui3]. a8y, F2F594 oJglel g rRER FAAHL TRFYN D I FAA
Ao F23 4L G oIHRE AYE wIs B3t TAE dsAE = UHHI5L



o8 g A& WPt B =AM E AN 4A &

&% & gu, BHH TR o4 A2E A8 TRAR
9 g X}%_la B8she S8 AN dFo BHE
A tghe},
3. & xEIIY g0 Y

g4 FEEY Bde 4 ()7 2ol, T4 349 83
wi/py wyl by w, /9,0 YHHA, W o} FETZE
2 AAst, FET2 £gE RE 7H) YHFES B
T FoAM FEFRY APgES FA, FHE FET
Z9 AAQEEF A9 FEL ZFe TETRE Y T
gizz Hedc,
Tree,,, = a;g::gx P(Tree) = a’%’zgx mkll;[me Prule;) (1)

m

= @B ] PN~ w[p)x JT POV=N'N) (2)

A (DAN Treee &9 FEFZE YERRL, rule;
T TETFRAA A EYAE UEdH, » & 9Y¥
2o} FALE Jehi, m2 oA 73S Ve
. 11’/]3’—, FHFHANA N e FE HEZREE YERY

I, N'E 9% A vdgesg Yehln, NTE 28F%
Z]'Q “]‘ﬂ"?—iiE% VEM G, w,/p e (WA dolg FA
28 e

Agtshs &84 A7 d5o] BY 2AE A& &
LEY G o|AFH 2 AFIERE 4 (2% Zo] =l T
Atk o2 e A4 HdT =g TP EUTHLS o
A7l oldg e Aoz wAFInE, EYH

&
Eherb
-EChi-fin

VP
L Tver
-2/-conj
28
T —

NP we y ) VP
I14:inam L=2lifmou 2HEverb)
-7Hsbf -3-obj -3/-conj
s s s

o
NP NP
2% /nou Eiverb
~T-obf -=CH-fin
s s

—— T ——

/\ /\

N X N X N Y X N X v Y X
7Fxinam || -7 Hsbj || ‘<2l inount] -E-obj | | 2+ Eiverbl] - -conj | | =aimoun) -£3/-obj || Enverb|| -=Eh-fin
EH‘-/narJ -7Hsbj E:Eﬂlnou E/-ob] EJE/Verb -3-conj iEN/mun -Br-obj {m b|| -=Ch-fi

s N os I us A os I us A os os U is N os

I [ P | | | | |

2t =

(38 2) RHE7(8t Bt=0f EHOlA

-t kd-&8 S9E-32 aAu-8 E-=¢ct

THHEY UtYE NEE Ol88 ¢

44ee Fold g BYANE
SUTH25). ATHE, old@ ol P A Ake wFAel ol
e umd AFEL AN BRYRL

254¢ 2 A8 4 A%

@Fole] FETE F94¢ A9 VLY YT A
HE $4T ¢ UEE, BRNE Ne [/ c /sIs 2ol

FE A2 [, WE 7‘}7‘ c, 7% A £, 27 AA s&
TAH o EFAEe Fuo FAYRZ YW
(4 welsc, wflofraslss]® #oh F& A4F /& NP
U VP et e T dolgo] veRd: Ulg A ¢ = T84
2o g FAAE Fdsh, o] W W& e/, cE 9H
FAoe o3le} FAE JeRt 715 A fe BEEY
71s FAoE B8, o W} N5 S/, fE TeEA
019 oFe} FAE Yehdd. 27] A s #4429
71E BEEH, s/,sv EAEE] TP @ a9
et =27] 82 S(small), M(medium), L (large)2 A2tk
g8 g0, (28 294 EZEE Ve NP 7H/
noun, — 7t/sbj, 1/S 18+ 2ol BED 4 k. o= WAL “7}
F7F FAHZAL TPl A EFAA Fol TI5E T
o, BT 9] o3-R 7hds] 74 EH drhE A&
ehdrh o]} o], dutR o oA A Y EF Aol 0] 9
A Yesojn, JTFAAE v AP
% DellA #84% “23& e T44EE ‘=
a7& Eet'E BT VPR FUs ZAEER
31 19 (O DM= [ VP, E/verb, =%}/ fin, 2/S]
P, E/verb, £}/ fin, 4/ M 13} Zo] EAHER, A7}
& utgo® FEA

VP
Eiverd
~ECH-fin
518

far}

H

il

U}J(] qt

A s/

VP
Ehverb
-&Ch-fin
4/S

VP
Eherb
-ECH-fin

/\
NP NP
2dinoul Eherb
-3 -obf -=ct-in
/S s

—

NP NP VP
7b4/nam edimou A Nerb
-7Hsbf -{H-o0tf -I-conj
s s s

T T — — —
N Y X N X N X N Y X v Y X
7k fnam|| -7 sbj | | ‘=B moun ~3-obj | | L+Everbl| -/-conj} | =2ki/noun -TH-obj | Enverb|| -ECH-fin
in| |7 k=inam|| -7 Hsbj | | .= 2H/noun| -{1/-obj | | 2HEverblf - i-conj| | =2k -D-obj || Enverl|-ECh-fin
s J\ 0 s 0/s s oS s A0S s J\ oS

| [ [ I I

JH-7 =#.8 wEs-1 2 H-

-t

to—
n—

AHALSE
Sot!

TERE 54



746 ZEXNelE2 =2 B HM11-BT X6=(2004.10)

ojME Aldshz &EH AA7IN FEEY 2de (3 2)
9 FEFZRAM AE & el olRE G) [ VA,
WS/ verb, 3/ conj, 2/S]1 — [NP, >/ noun, Z/ obj, 1/
S1[VP, ©tE/ verb, 11/ conj, 2/S], (ii) [ VP, €/ verb, =
v fin, 4/S]1 — [ VP, =/ noun, &/ obj, 1/S]1 [ VP, E/
verb, =t/ fin, 3/S] (iii) [ VP, &/ verb, =T}/ fin, 4/S]
— [ VP, W=/ verb, 1/ conj, 2/S][ VP, €/ verb, Y/ fin,

HHO
T

Z ARz FEFAAY AdeHE Hrkstr] AEiA,
<E >3 (28 3)o BojAE upet o] 45 H=d A4

2/S], () [ VP, €/ verb, =V fin, 3/S1—1 VP, E/ verb, = S uges EAAAEE FAee ATt o, TEAA
Y fin, 2/S18 TEE 4 vk < 7NEYe BF 2¥ET (2] 39N funce 715AE
AL, Abshs EA4EY BE WAL 9Ed) TE Aol T U, conts WEADE UEIT, sizet 271AAE
£t ®dsts o vj&] 2 $oA slde] ded 9 & et 283 cross brackets, ATE, ANELE VFoR
& AdYue AFSn Yok IWAE BT, BAARY WARADNT). oA BEAE ¥Rl GUd dofd
(1) AEZEY FE2M M5
func+cont+size func+cont func+size cont+size func cont size
CBs 279 359 3.29 45 411 6.10 6.78
18 & 89.06% 84.00% 86.59% 78.32% 81.52% 70.95% 61.73%
AdE 86.72% 82.89% 84.31% 78.32% 80.45% 70.95% 67.73%
250 25
/\/\ 9--0
1 N\
g 0
€150 15
3 Z \ 3
5 o
£100 / \\\ §10
=1
-4
50 f ' \_\ 5
1 11 21 31 41 51 1 11 21 31 41 51
Sentence Length Sentence Length
—e—functoont+size —o—functcont —+—functsize —-—cont+size—,
------- func ~X--cont ---o--- Size
100
95
90
85
f=
3 80
E 75
3
2 70
Ses
60
55
50
Sentence Length Sentence Length
—e—functconttsize —o—functcont —+—functsize ——— cont+size —+—func+cont+size —o—functcont —+—functsize —— cont+size
------- func —:--cont --0--- size oo fune ~%--cont ---0--- size
(38 3) AExgH FEEM M



ST Eg| W a[glelH,
olduel olAFoz r,aw o)tk o WEA
=3 3 A ,Jﬁ%oi TES ] 49

<E > AA AT HE A2 T
X3 urra}»un} a8, (2 3L %3} Zolo] w
A A%E BT 98 £4F dda o wed 49
A &4 AEah <& >3 (29 3)9 AgEH
= WEAd, Vs, 271449 Adxde Aol HF
A& RAE 9d AdzRodAE 7ead A

ol 7bF -, A7IAESY Aol 7HE ol &
19l 715 Aol WEAEH A7AE 9

Z2§Hc Aol o $dde otk 4, 71sAEH
A7NAAY AdxPAds0] 71 AEH JEAA Adx
T Asut ¢4 olE ofd FAR 74 V1A
A7 q&Rdel AR uxd E4E JHA =g, Ade &
#7t AZ AAM AT Pl 2 4FS 71AA XE A2
2 Rz g, oj3et FAZ A4 Vs AEH %

Ztsh Zrlaz FAE 273 E0] Az g 5HE 1A
22 Ad9 337t A2 @8 FoAXN AeFeE F7H
A Aoz A (29 39 #F 4 oM He
vho} o] AY HAPolM 40 Fela ooz 748 #F
o 7t BA gemz, 1 A A FEEY 4
25 B39 540 A dFE LotA g n=2A GA
vebd

5.8 &

2 =5

ANE EHAL FEEYES A BRYRL
g

04‘5

% grhs e @ & Qs 2o, Adste
]

9 M

AHEE AUAA ®ol 9FsE Aol oA,
dojA 1 ARFFEA AZAA vEe £ 9
= Al Atk wekd, e FEEANY T84S
&35y| 9 AFE @A 7

ox
L

:fl
24, yexad sl 2 ds 583 353
79 o] v:‘ﬁ‘j“” & AersAn. g, Aotsts T+
R4 RYe ol BEAFoIET AFALS % A
A% & 9E% FUFAE YN oR AHAG 4
A 7 AAZYEE TR S04 92 $EL BAGYE
H, AZ e 5A4S 2= A9 xfel AZ fAH B
AL gt A z2@uT TE FYA 4 o gL &
+
H
a
o

Ir wo o wo o

AR L, AR AR

[1) 25, ol58, oj2u), “HZe o4 4 7ag ¢ol
JEeA S, Agsl B3 R B0 AuAY SEUFER

BYHEY LS MHEHE 018 80 TEEN 28 747

A, pp.327-331, 1997.

2] Ag, A, ‘o3 o QB sud dao] EAH T
247, st A B AFA G A1 & el
3, pp.61-65, 1997.

(3] Y53, gh=of g e
pp.33-46, 1994,

[l vt @42, ‘A2 AE B8 o8 Adde] 23 73
71", Aoz @2 ¥ FFo] ARAY FeLdE=EF,
pp.419-425, 1994.

[5] o] FF, A4, “TAGS 7|9 & & 7o) —TL—E—-E,—/‘ MR
ez 3 737, 418 Asvle T, p
1995.

(6] ol &5, AAE, Ad% “Agd Feo Fr B 7wt g
o] FEEA" AR 983 =R X (B), A5 M4E, pp.72-732
1998.

(71 443, B9 AdFa L o] 48 FH TR d5o F&
A7), A7 hsta AALEH =, 2002

8] 29 &, w53, 3o WEEe FA, ou], 9 ENE
qg é?&%‘%—ﬂ“—“‘é FAAHAGY =74, AT AT
pp.448-462. 2000.

[9] A714, KAIST 919] A9 20013 =%, A3/l 44 L2
Ego] A A3E, 2001, http://kibs kaist.ackr.

[10] Black, Ezra, Fred Jelinek, John Lafferty, David M. Magerman,
Robert Mercer and Salim Roukos. “Towards History-based
Grammars : Using Richer Models for Probabilistic Parsing,”
In Proceedings of the Annual Meeting of the Association for
Computational Linguistics, pp.31-37, 1993.

[11] Cancedda, Nicola and Christer Samuelsson, Experiments with
Corpus-based LFG Specialization. In proceedings of the

2F AR HA A127 A8T,

e

Sixth Applied Natural Language Processing Conference.
pp.204-209, 2000.

[12] Cha. Jeongwon, Geunbae Lee and Jong-Hyeok Lee, “Korean
Combinatory Categorial Grammar and Statistical Parsing,”
Computers and the Humanities, Vol.36, No.4, pp.431-453,
2002.

[13] Charniak, Eugene, Statistical Techniques for Natural Lan-
guage Parsing Al magazine, Vol.18, No4, pp.33-43, 1997.

[14] Charniak, Eugene, “Immediate-Head Parsing for Language
Models,” In Proceedings of the Annual Meeting of the
Association for Computational Linguistics, pp.116-123. 2001.

{15] Chung, Euisok, Soojong Lim, JiHyun Wang, Myung-Eun
Lim and Bo-Hyun Yun, Korean Syntactic Analyzer with
Tree-based Grammar, In Proceedings of the International
Conference on Computer Processing of Oriental Languages,
pp.132-137, 2001.

[16] Collins, Michael, Head-Driven Statistical Models for natural
Language Parsing, Ph. K. Thesis, University of Pennsylvania,
1999.

[17] Goodman, Joshua. “Parsing Algorithms and Metrics,” In



748 FEXEISP=F A B M11-B M6Z(2004.10)

Proceedings of the Annual Meeting of the Association for
Computational Linguistics, pp.177-183. 1996

(18] Goodman, Joshua. “Probabilistic Feature Grammars,” In
Proceedings of the International Workshop on Parsing
Technologies, pp.89-100. 1997.

[19] Klein, Dan and Christopher D. Manning. “Accurate Unlex-
icalized Parsing,” In Proceedings of the Annual Meeting of
the Association for Computational Linguistics, pp.423-430.
2003.

[20] Kwak, Yong-Jae, Young-Sook Hwang, Hoo-Jung Chung,
So-Young Park, Sang-Zoo Lee and Hae-Chang Rim, GLR
Parser with Conditional Action Model(CAM), In Proceedings
of the 6th Natural Language Processing Pacific Rim Sym-
posium, pp.359-366, 2001.

[21] Lee, Seungmi and Key-Sun Choi, Reestimation and Best-First
Parsing Algorithm for Probabilistic Dependency Grammars,
In Proceedings of the 5th Workshop on Very Large Corpora,
pp.41-55, 1997.

[22] Lee, Wonll, Geunbae Lee and Jong-Hyeok Lee, Chart-Driven
Connectionist Cateforial Parsing of Spoken Korean Com-
puter Processing of Oriental Language, Vol.10, No.2, pp.
147-159, 199%.

[23) Magerman, David M., Statistical Decision-Tree Model for
Parsing, In Proceedings of the Annual Meeting of the
Association for Computational Linguistics, pp.176-183, 1995,

{24] Malouf, Robert, John Carroll, Ann Copestake. Efficient
Feature Structure operations without compilation. Natural
Language Engineering, Vol.6, No.1, pp.29-46, March, 2000.

[25] Manning, Chirstopher D. and Hinrich Schutze, Foundations
of Statistical natural Language Processing, MIT Press, 1999.

[26] Pollard, Carl and Ivan A. Sag, Head-Driven Phrase Structure
Grammar, CSLI and University of Chicago Press, Stanford,
Ca. and Chicago, I, 1994.

{271 Yoon, Juntae, Chung-hye Han, Nari Kim and Mee-sook Kim,

Customizing the XTAG system for efficient grammar devel-
opment for Korean Proceedings of the International Work-

shop on Tree Adjoining Grammars and Related Formalisms,
2000,

o g
e-mail : ssoya@nlpkorea.ackr
19979 Aw st AAAAS} B}
19999 Tejuista ARSI Aap
1993 ~&AA nedsta AFe gt
Aoy
By ok AAA, 7AW, ) AsHE

4+ =

e-mail : soohkim@smu.ackr

1929~ A4 dEdsty AFEARFAF
CERE RS

19984 ~# A FFARA% 8323
A4

20024 ~ A A =4 H 253 e-Business
a3 993

BAE: AHAM, e-learning, B A A 2", EC/ERP

Bl ox

2 ol &

e-mail : rim@nlp.korea.ackr

19933 ~ &4} 21x) 28 oAt

1994 ~ 1998 7 AR ets) WYL

19981 ~2000 e 78ts] ol gH
AYATE TAHLR

1999 ~2000d weidigta HFElHslrls
At A4

1901 ~&8A nEYEw AEE s w

TRk Ao A, TEEA, AP JASE



