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Abstract This paper presents a statistical model for Korean dependency-based parsing. Although
Korean is one of free word order languages, it has the feature of which some word order is preferred
to local contexts. Earlier works proposed parsing models using modification lengths due to this
property. Our model uses headible path contexts for modification length probabilities. Using a headible
path of a dependent it is effective for long distance relation because the large surface context for a
dependent are abbreviated as its headible path. By combined with lexical bigram dependency, our
probabilistic model achieves 86.9% accuracy in egjoel analysis for KAIST corpus, more improvement

especially for long distance dependencies.
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o} Noj 2¢ o K7} n#jshe &9Rc & F(K=49

%), Fi-measure= g7l B4 FYEE Holxn
RNE 2 F Stk

M oox



AW A2 BHE ol §¥

pii

ol3 H&E (Arc Precision, AP)
T& A gAEgo A EnlE o790 ¢
= TR EMAXEM EE ofA9)

ol A#-& (Arc Recall, AR)

£ 24 srseo) A $ute ojag 4
= T A hE Edelq e ofael %

2-AP-AR

K AP+ AR

I ~measure =

H =]

5 i

Exact-Matching = 2o
a9 13 Hrb =

¥ 1 B9 AZI(N), AYe AFK)o| @& olF
AREE 2R 279 A%

i

Bt 4=

N K F _measure | Exact Matching

2 3 ({1,2long}) 86.6% 34.6%

2 4({1,2,3long} 86.7% 34.2%

4({1,2,3long}) 86.9% 34.3%

E 25 oBE A8 91 EBARS AR TR
4 wYS Aol GHE LR T LA 4
S0 W% AE BT,

® 2 899 20N, A9 AFEK)S) B2 oHE

AHgeA sre 78 BAIe A%
B 3=
N K K ~measure Exact Matching
2 3 85.4% 32.2%
2 4 85.71% 32.3%
3 4 85.8% 32.3%

ARE AR Fe TR BAYG 3%, © He

Wi, g T3 A2A D)X

5.3 M HjD ™o}

£ A7l Atse =dw J*%i Aol v
TE 4 2d9 4% ¥ug IHt 4% vino
< 2de ohga Zu

Modell o13] oJ& #&5 wdof 27 E(outer con-
text)E AREE 2ot AQEEle mde] wolA wkql
(baseline)o] ®th

Pr(dep, | )

=Pr(w, > w, |w,w,

* rq'

s i o) (18)

4

= 78 249 54 AY 2 147

Model2 [3-517F Aotst o1&l
ARz AHgd mdolth.
Pr(dep, | )
=Pr(w, = w; [, w,d (W) (19)
Model3 [6]914 A¢tE ®F FH-E A 4 A
g FE& AT mdojth

ol Alole] AdE

Pr(dep, | S)
=Pr(w, > w, | ww, flag, ctag,.;)
Pr(d(w,,w) | Wt itin) (20)

531 & B4 A% vl

BE va BREe A0 2dd 22 4

By} Ax Modell | Model2 | Model3 | Proposed
F _easure 79.7% 83.2% 86.7% 86.9%
Exact Matching | 26.2% 28.29 33.9% 34.3%

S AGE AHEE RE ZdEo] dojx 2Rl Bd
9]l MODEL1®T} 12 A5 Hola itk olF 53
2 A7t A& TE EAE sl §-83% AEYS
2 4 gtk
B Aqeda A 24 AR Bds AMEE 7R
A7) Wol& 2219l MODEL1RTH 7%o|42] A%
P Bt Auirls AE EUE A £4 A

Q

zdo] FE B A P & JIEL "As AE
Btk =3 Aoksle Rl AFL Model2 XHruh
37%7F BL AL B9FT. Model3d= 4350 H%

AT A WAE A FHe walch
H 4 )3 AEHA R T BY 2o o

=

o

s vaolth ¢ A1 E AHE ZdE9 de Hlal
o} vpiziA R e mdR Adtshe Rdo] 2 4
& 29S¢ F v
® 4 J¥E A Fe FE FA/ 4% uw
Bl M5 Modell | Model2 | Model3 | Proposed
| —measure 76.3% 80.1% 85.6% 85.8%
Exact Matching | 22.4% 20.0% 32.2% 32.3%

532 4 Agl E A% ulw

Arstes RdH {443 Model3e T8 ¥4 4
GA AlgreRs Bl AA Aol7h A gk shA|w
4 Adg FRsnA aste Al G2 HE

T
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¥ 52 A ¥ 4% uw
T4 A Model3
1 0.972(20932/21538)
2 0.759(3303/4351)
>2 0.670(6059/9043)
Total | 0.867(30294/34932)

Proposed
0.963(20747/21538)
0.799(3475/4351)
0.678(6121/9043)
0.879(30343/34932)

d &2 Azl @ 4%5& 53 ¥ zdg vwdgck

¥ 58 &3l 4 At 19 #We FEBEL Model3
Hoh GolAAwt 424 Az 20149 o&AA e JAE
< 34 P48 AL B 5 dNk

6. Et B4

o] FeAe zbE= Edo] Model3ol wls] Aol
TAEE o9t £4A B A% Apolo) disiA A
g}

Model3= %3 #9& o]83d 4 AYJE 233
QAx, Adste 2dL Awrls A2 FHe o] gsld
T4 AZE ZAINAAT F 5l 4% Aole 2
g ZA gttt ol wEly] & st Ay 2y
4 $EAE /A O&-E AT

ol 54 4 At 19 Y4EL0 Be] &
AFE & F YA KAIST dojxg 78 24 3
B3 RN JEDA F F 641%7F 4 AZ)
198 & 4 3tk =3, AdY FEAHL Anugch
aste 99 3718 A7 22 FAsA ARFF H,
TYE Aol HA A" F 57.9%F AAEPE =
Z ez ddste 49 & 54 At 1014 1
23 Ado] AT At AA AFA: F 0.1%E F
L=

ole ¥ Edo] e B4 EYAY, §30]9 B
A4 A&k % E9(surface context)e £ @t
A AQtske Aty A2 2ud 98 7lsAe) &
=€ ¢ 7 YA, diokry A 51U E EY 2
AE HAEEL 93ty O 43 Agss 2de
Model3¢} vla71A 2 Ho]2 #1glo® AAlE¥ MODEL1
o W & 4% e B

SHAT AE&he Auizks A2 B4 4 A
7t ARFHRZ 8L HEF EUS olfde ART}
A7bs EWE nejshe ol wigAsh oy UM
A vimoA BHE uig) o] TR BN A% v
A P4 d4Ag gEAAY A TS B3 ¢
T itk

T4 A @ AedA F4 At 129 W He
zkel7k U olfte F 29 £4 A ¥} o
27) giolth ol F4 Azl "7} gl olf

AZEd] F S8 A 34 F A 2 520072

£ g %+ 0 ModeBe e WA £4 Azg
ARG wiEel, AlQss Bl £4 AdE AWz
5 A2 49 #4 AdE e

4 A7t 19 3%, Model3sh Atale 2de 9
z2el 95 Q4 oA Sk Aol HAW &
4 A7k 20149 S, EF 2AB AiAks B2 B
9o} Folrt WYFT Thee T Bdo] 54 Ad
gxold)

£6 2 2hel $4 Az BE

2 Ag 1 2 3 <3
Proposed
-Aurls A
99 24 Ag
Model3
-E5 Bo(4A
B 4 Ag

622% | 185% 9.3% 10.0%

62.2% | 126% 6.8% 18.3%

A8 BE EAE G 4$ 298 backed-off 3}
7] W&o, 4 A 28 A3 Aol o ddFe
2.6 gtk oz He] W Ab} E 5 9 2o
39 $4 AY 1, 24 o FE BY AT Aolg B
k.

7.4 ¥ g o7

7.1 g% o7

# A7ld Adshe 54 Ad mde A A
gdEaAd dg 5ol J9eE 2F7} Beth o)
r2e dEBAE AA%E AW AdY dzwAq
W AYE Pl wasith

9, ELg ke £4 AUE AT 335
7 A3 Aulasl FE B AS POl Y AT}
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724 &

e AN A2 BAE o8B 54 A
J3E 2de ALY WS B ALd 29
5ol Wol2ze mds) H5g AA PAE AL B
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