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Korean dependency parsing reflected chunking

Namgoong, Young

Department of Computer Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

In natural language processing, syntactic parsing is to analyze relationship
between sentence components. The parsing can resolve semantic as well as
syntactic ambiguity by determining the relationship. On the other hand, in
Korean parsing, usually there are a lot of components (or morphemes) in an
input sentence, and these can cause high complexity and low accuracy in
parsing. To alleviate this problem, we propose Korean parsing reflected
chunking. Chunking is to identify constituents called chunks which are a
sequence of words (or morphemes) playing a syntactic and semantic role in a
given sentence. We can decrease the number of the input components of the
parser by chunking. Moreover, chunking groups morphemes with auxiliary
meaning like functional or grammatical meaning, so we can just focus on the

head word in chunks.
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The purpose of this paper is therefore threefold. The first is to define
Korean chunks. The second is to build Korean dependency corpus reflected
chunking, which is for experiments, according to the chunk definition. The
corpus can be automatically converted from the existing Korean dependency
corpus. The third is to develop a Korean dependency parser reflected
chunking. The parser has been experimentally evaluated in parsing Korean
text, achieving UAS and LAS of 86.48% and 84.56% respectively. The parser
outperforms the Korean parser which is not reflected chunking by 3.5%p and
4.11%p, and has been shown to be better than the existing one in
performance. The parser can also analyze semantic as well as syntactic

structure.

In the future, the study on chunking in Korean should be conducted
consistently for establishing linguistic concepts. An error analysis on the
chunking and parsing is required for performance improvement. Furthermore,
the difference in vector representation according to the ratio between content
chunks and function chunks in a sentence still remains as an interesting

subject.

KEY WORDS: Korean parsing, Dependency parsing, Partial parsing, Korean

chunking, Korean chunks
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Figure 1.1 Examples of dependency parsing.
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Figure 1.2 Examples of dependency parsing with chunking.
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Tohe= WHeol AT At (Kiperwasser & Goldberg, 2016).
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2.3.1 UD 9E&EX

UD(Universal Dependency)x= 1018 FR/ol dAIglol LA F4<
ZHA L FEAE FFE7] A% A VeSS 2T olF FE oo

UDAl = oJ&7x THAE #7157 93 58" FAs AFs]
8] AA CoNLL-U(Zeman et al., 2017) F21S A3t om, o=
T A, 107e] €& o]FoA Utk I F HEAD &2 3
Jul & WS 718]7]™, DEPREL €& o]d djgdsls= o AAHES
do|th. UDCA 2o& AAHEL dojo T/ BAGle]l 4dd +
Agatr] A8l Aol FIEH BHAA AT W
et al., 2014y HIR O E HAF 50719 HAHES ARSI

N
=

i
ok

2
ftlo

gFolol = UDS] AHE W2 A% EE

A1 o}, ofF EUE WL e Aol

Fe FHI}E AT} o
=5

AE FE4 TeA e 214171 AlF A8 d8o = 758 + 7%
of FEEA TEAHAEST 9, 2007, S&3E, 2009). A
AR F5E ool oEFR B4 TEX = flon, dxo] oE
T2 485 A7) AsiAe dFAmT 42 A 7]
AF T84 EeAE JEST2E ASS|A A&t Ut

AE T84 eAE JEFEE HEste A7E Ao 735 A
3 A 7F Q2 1(Choi & Palmer, 2011), & olA 7150 @ 7157} ot
2 ol Aujirt He BAE SAs] fsted, dF 4
A9 HE A8 A7 AHASH & O]o‘l‘, 2018). 3l

= oEzFxE W3 o] UDQ CoNLL-UH2S w21z stgon, A
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Google UD
Treebank, Penn Korean Treebank, KAIST TreebankS Z+Z} UD %F2]of gl

1
o &1Lz 2 W3a AlEl7l QTHChun er al., 2018).
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3.1 S=0] Yol

d@ols BE oud 18" JAS 7HAH, el Weojek I
9] 715 ER FAHHAbney, 1991). AR Alg st A= Aol 3 W
ol Ao FZE(performance structures)’} 2™, o= A 22T A
Wsle = o9y, == U89 (syntactic head, content word)E 7]FOZ F

A s Bgo] 502 H4ET 7]&3tHGee & Grosjean, 1983).

| —
—

F{

do] oA Feah oW e BPAA A5 nHF B9k of

d Aol 3 Mol AAshE doje] @97t Atk olE wH ol itk

Tolgt QIzko] g Wol wolEol= Aol @2, A, o H o
2 e 75e 7R FE 23R Abney, 1995). gh=rojolA] Hol=

guHoE e 4P S FUAES KO Figure 313
E}

MAG VVIETM NNG XSNiJKB! WW | EC  NNG XSVEC VXEPIEF

M [2]c] B S =Pl CHaHo] [0l OF 71 3HO ISR
[]: &0 2go] [1:71=0] ZEO|

Figure 3.1 An example of a chunked sentence.

Figure 3.1914 & & Ql%o] @dol= A ulgo] = o](content
chunk)®} 7159 ¥4 o|(function chunk)® UFolZ o Ul&o] dgol= &
Fol Well| ftEA] ojnd FAolE 7HAH, 7]5o] THole ond FA4

E 7HAA @3 I AAE Shte] "Wolg s FATT Weo Ehole
I AAR el 4 AES olFAY, shve WE

o4 Flsol Wol7h mel shbel B YRS olgrh o]F Aoz

_16_
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ES =25 0f Mz0t
r L 1 r = 1 r ! 1
= i L : =
Li= Atob Bt JHE & AT
MY go| HZAT THO|  HAT LYol HIAT THo|  BAF THYO|  Mojzoio).
(20 7150) (4200 715) (00 oiZofol Hol
7150

Figure 3.2 An example of chunks and sentence constituents in a chunked sentence.

. A&l AR BR ARSS BT o) ygolz oFoln U7

g shie] ulgolol shel 7)oz Bk Walow ol ojin

.« Aot BEEAL WS FH, Jl5olE st ol g Rxg,
Aoln], Hojgoln], FAojn Fo Lol7} 37 & & Yk

o Y&o] ¥olz= RE=A 9u]H F4lo](semantic head)E 71T,

AAZ st Yool s g4 e

- WY TEe onz Fiosl oY A EASER Fze FAE sh

o FPol2 EFh

ut

1) 7o}, A%}, 2Ao|, Bo, o}, RAjo], £

_’|7_
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o FUZ U AEAMA TAHE AT HALAE VRO E
o UQolE o|FE TA BAEES d&EZHo]ojoF dth(no discontinuous).

ol &siH, M= o

e 2y
& olol Rl PHE HA Ptk F, WFPAE Atheo

o Qo] Yo FE FxE= AMFor Ef F2E JAEA &1 8l

312 90| /7 9 EX

dol= A W&ol BHolst 7so THolrt flo, 311004 A

ozt AMRt# EAC] wmet W&o "ol 671, 7leo] EHol 1148 F
17719 #golg BERFAG(ETY & AAE, 2018). ¥Hol= 2L Vs
< sle d59 FHASY FooE, 74 JHiAE UE AEEH I
TFeo] HA &S A5 7EHOE ALl FAEG e ol &£
g om olE EE WHolgt Tt 7} dyole FH H IEA=
Table 3.13 Zow, 7z wolo tigk A e (d3d & AAE, 2018a)l
71<% nie} 2
Table 3.1 Types and labels of chunks.
gdo] T/ Zgo] 14
8- A ATF(NX), EEAFPX), AAHA(CX),
T o] FATHAX), FFATMX), = T(1X)
BZ8&AF(PUX),
A Z A (JKX), (PU%)
Ao o v F(EPX),
B A Z A (IMX),
7% A4 o 1] FH(ECX),
B ZA(JUX),
T o] 774 o v HETX),
HEZAT(ICK), 73 0 1 THEFX),
o
3 AZAFIVX),
h OV EAFET(SYX),
- '|8 -
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T om T o
5w ®oTE e T
%}E_Eélmu} P T B
H%xﬂ@_ﬂﬂ,% %A%?heﬂuﬁw
X po — O S 5
mrﬂu%%?mawﬂ %Wﬂo@amoﬂ_o
‘_lzrﬂ];L‘O'OTOﬁHH.—O_E _!T‘W,l_l_z_lh ﬁO’
a_.Mﬂa Mo @« E.Vﬁ.m%%%
oo .MH%%mW o_q,.ﬂfrnxﬂu%
x%%%ﬁ]w_mzﬂ %@mﬂwﬁ_ﬁeﬁi
3 ™ . NH O o = Ak o Ak S < Lo ™
Hop > &E oy ® © o do b o (U= 03
llrmnooajlc.mbo_u ﬂnxnyufo_ T
J.ﬂl;oAﬁo#A g = Paatal ] 5D
@@Wﬂéﬂ%m% yﬂ%@aﬂﬂ#.
o = i O o_u = L ol 2 o) bl ,Ul
ﬂ%ﬂ@%o%&% ﬂ%%%ﬂ@% )
S BB ﬂg%#@@%%u
@@y%@mwmﬁ S 4L PR
" S = o w NN
FoB A TR SImETHE
%i%mammaimwﬂ moﬂomwzlﬂr.L@Wﬂ
X — o] & _ o 0
Hf%uc7x,mmg Ay mao_Lm@_OM;g%mo
Gk T G £ m o g oo WX o o >
iy nfF N B < ~ ad i3 — S A -
N - ﬂwe%_x%@u_i__%
. e o T = o 9 Mo & N WT oy N o Y T
Ofw%AamMm%m maluquaﬂ%du‘mﬂ
%OM&W@E%@% o_usﬂﬁﬁe_aﬁrmﬂ,&
o T BT B %ﬂ#%zﬂ%c]ﬂ
Ve X o s T = o ® T Y
H 7o ° T = oy B R o o ¢
T W i) - o ouue%_/eﬂrh
23OA
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# text = OOt A8 AMEZ Si8fs 20

1 gty MAG 1 B-aX
2 s MM 1 B-NX
3 ArE NNG 0 I-NX
4 = JX 1 B-JUX
5 o VA 0 B-PX
[ S5} EC 1 B-PUX
i L] vV 1] I-PUX
g Lt EF 0 B-EFX
8 SF 0 B-SYX

Figure 3.3 An example of a chunked sentence in Korean chunk corpus.

322 AZREE |88 FFo] TF

o] dolM= 32149 TFHF BEAE ol &3t AFTF

g F=o] FESES FIIT RS Al &A 224 FF EACA
Ho]= Bi-LSTM/CRFs E&-& ©] &3ttt ©]& Figure 3.4%}

2ol 71€9 % 4174 %(RNN, Recurrent Neural Network)oll A 7] o|&

A Bebstr] 98 ke A7) 7]19(LSTM, Long-Short Term Memory)

ASs FWFeE olgstia, &9 AFolA CRFs(Conditional Random

Fields)E &3l 7H8 At £4 & A™si= olth

o

CRF Layer
Forward
LSTM Layer
Backward
Input layer
HE0] = =5t o}
/VA /X /X /EF

Figure 3.4 The structure of the Bi-LSTM/CRFs model for Korean chunking.

_20_

Collection @ kmou



-
Ao
|
rlo
o(
fuj
B~
A
bt
i
o
o,
K-y
=
4
Ogg
i,
E
i
rlo
ol
=
lo
odlt
fuj
B~
e B
o rir

v
=
Ac)
X
m
i)
lo
9
rlo
2!
- £
(@]
UJ
.l;
=2
X
3,9
JE
ot
=
b~
to
[
=2
ox

EAE ®7187] 3 WO EE Figure 349 HF
o ol ¢ A HA BAG HUHOD ALHE
IOB ¥ %](Ramshaw & Marcus, 1995)< ©]&%tt}. ojuf FHS Zgol Sl
A B4 e glE dees wE dele gdelz TRE Hoe

v WEEA] e E@o] HAE JHAA "Ho(ded 4,
A E@olo &£3lA] e AQrt glerw &

4 3
g4 Z ‘0 EAE AEFA Bk
%

ol
-

¢

AESEE ol §T B0l TR BY A

X
UD2] CoNLL-U #2]& Figure 3.5¢} o] 10712 €& o]FojAH, 9]

2) https://universaldependencies.org/format.html
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st o)z @A mAE &

$ORGSENT: ZZ20| HAXQ o4 CIXj0|Y AVOH-E SIt=7F AU FAE HE CXO|HE LEAMCE

ID FORM LEMMR UPOSTAG XPOSTAG FEATS | HEAD  DEPREL DEPS  MISC
X gy g2 9 PROPN  NNP+JKG _ 4 nmod  _ _
2 HAFE A X O v apg NNG+XSN+VCP4ETM _ B acl _ _
3 o4 ol NOUN  NNG _ 4 nmod  _ _
4 CIZt0|L Cixto[ NOUN  NNG _ € nmod  _ _
5 Eor=E Bo=2 PROEN  NNP _ € mmod  _ _
3 7127t 872 7t PROPN  NNP+JKS _ 11 nsubj  _ _
7 =4 = NOUN  NNG _ 8 nmod  _ _
g ZHE 248 NOUN  NNG+XSN _ 9 nmod  _ _
9 s s NOUN  NNG _ 10 nmod  _ _
10 CIXt0|L{Z C|XH0|Lf 2  NOUN  KNNG+JKB _ 11 obl _ _
11 L, LbM 2 Tt . VERB  VV4EP+EF+SF _ 0 root  _ _

Figure 3.5 An example of original Korean dependency corpus.

(HEA & olFF, 2018)8 AT FAol F9 dH LEAE=
CoNLL-U ¥2]& wW=1 Figure 3.59F Zo] 74
et mRIIA R 3 ¥, & TFEEA
ofd &@9folm, Hojx7|7t e A = FIE Ao
sl shye] EEo g FHF 3

bi:) FORM(func) FTeny UFOSTAG XPOSTAG HEADS  DEPREL
1 o Zgx 9 EROBN  NNP+JKG 3 nmod
2 L e ADJ NNG+XSN+VCE+ETM 3 acl
3 7t o RE OPSE (S Th EROPN  NNGHNNGHNPHNNE+JKS 52 5 nsubj
4 A R % g OXO)Y = HOUN  NNG4NNG+XSH+NNGHNG+JKB N 5 obl
H an. LM o4 G VERB  VV4EB+EF4SF PR4EPX4EFK4SYX 0 root

Figure 3.6 An example of Korean dependency corpus reflected chunking.

7123 g8 H2 Aol 4L 71dsk= FORM € &Hole] 5%
Gt 8o THol(conts)t 7150 THol(func)= o] BI|¥THE

r
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)
2

Motk =3k, THo] EAE 7]Ysh= CHUNKTAG €< F7h_teh
A

FAS ojols & AFEEA| ¢ FEATS, DEPS, MISC €2 A9l
ZlEstdth 71E9 oETE TeAY RS NI gETE TEA
o] EAS Hw3lH Table 3.29F ZTh

Table 3.2 The comparison table between original dependency corpus and the
one reflected chunking.

kol TESE B
JETE BB JETE A
LD o’ B AR
2ol ¥4 x O
W gol/7) 0] e X O
o4 737 O

o] AA= (_%]_g_/_\j' & o|ZF 018)«] 22N E drjo] 7iHke] o &
i u’H N A) o

T& Y2 HIY 5l 4] o] H‘“ W3l 7Aoo ) A, A
R W] AT FuEe awT

JETE BAE THLE WIT T2 BN wase A4

_23_
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) ggol 2 44

)
[

0z
0
Blis
-

(o

@ M=2 AL o
A A A

® 23 48]
S4o0f 27
® 2% 429
Auhs D BAY 22

Figure 3.7 A whole process of converting Korean dependency corpus to the

one reflected chunking.

HE AAES At d AFEE o £ Figure 3.59 &4 “Zep9)
MAAR o dately dekyrd 3727 AU A48 A& tAioly=

2]
Ustrrold, Wk 3ge AAHo s Aisty] sl Figure 3.59 Figure
3.6 = ID, FORM, XPOSTAG, CHUNKTAG, HEAD ¥9+& 712F3] Table
3.337} Table 3.42 YEH o] A RS 7)=doh
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Table 3.3 An example of the original Korean dependency corpus.

ID FORM XPOSTAG HEAD
1 RARFa) NNP+JKG 4
2 A A A QL NNG+XSN+VCP+ETM 4
3 o NNG 4
4 T Aol NNG 6
5 Aot NNP 6
6 S 27} NNP+JKS 11
7 A NNG

8 28 NNG+XSN 9
9 A= NNG 10
10 =R E =, NNG+JKB 11
11 U VV+EP+EF+SF 0

Table 3.4 An example of Korean dependency corpus reflected chunking.

FORM
ID & XPOS CHUNK HEAD
cont func

1 T 9] NNP+JKG NX+IMX 3
NNG+XSN

2 MA A o] = CX+ETX 3
+VCP+ETM
NNG+NNG

ol g Aol g
3 7 +NNP+NNP NX+IJKX 5
Al g7t

+JKS
NNG+NNG
Ay A4 & AE
4 = +XSN+NNG NX+JKX 5
tj 2ol
+NNG+JKB
VV+EP PX+EPX
5 LA Ao 0
+EF+SF +EFX+SYX

_25_
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© 2ol EA A4

djo] 7IRke] &2 WEXE WEEy] fsiAe HA ol sy
TEgo] FaFojof e} olu], 32.1HA 7|&d =2 BA 2} =d
< o83t TR FIAIGETE @, 2019). dEel ﬂ]éﬂ TR
33t Figure 3.8 Zo] d3&d dHo] & d& Figure 3.8
S SUdAFEE AHE dE, FHA 99 £, Ehol Ezl% HERA
o},
matao MAF el o4 Cixto| Aok g7tz Ay A8 =g Cixto|d= Lt
Zata of M & o L o4 Cixtollf Hohrd g7t2 7t AL B4l 8 T Cixfo|d 2 LbA %
NX  JMX X ETX NX JKX NX JKX PX EPX EFX SYX

Figure 3.8 The result of chunking.

d&d 2de] d< EUE £4 A4S 74T F g 2dhe] 7w
=7 DA & Y2 2 ALCE o] FofAH, £ L2 )
ol w8 gole] 07 o4 7wl wWHol= o]fojxint. metA
DA 2 @Rl FAE T3l D3] 48 £4e £ AL 9=
xdd Aok

Q@ M= Auja AAol AT A A4

T AR G2 AFEE =Ee 7E%E U2 IDE Z2A 24 o
1 71E9] IDS} ME2 DY #A HRE AT Hart doh. @9 4
FHE o] &3l Table 3.59F Zo] ID #A ARE 7[F AR S v

T3 Table 3.63 Zo] ALl Fh(value) 7l(key)E REHAIZ] HAIDAE S
THEH, 71E9 ID F B AEY FTAd Tt EEE AAGIS

u), 3" EZ9 HEAD(X|H4) ARE A2 Do A3 5 girh.
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Table 3.5 The ID dictionary. Table 3.6 The Reversed ID dictionary.

new_ID old ID old ID new_ID
EF A | (ED (EF) | B3 39

1 1 1 1
2 2 2 2
3 3,4,5,6 3

4 7, 8,9, 10

5 11 11 5

& £, Table 3.39] 1H EZ(ZF29)o] HEE TEX oA ofu

HEADE 7HAAl HeA 7lsstd o3 2t Table 33914 1H Do
3 g3t= HEAD= 4¥o|th 42 Table 3.62] FIDAA A 3 IDE &
(value)>. 2 7}Xt}. F, HEADO 33 3st= EZ(‘HAolu)e] |
Aol A 3H DO 4 A& S & F ATh ", HFTHO
e dE A St Zaz st EF(ZFE2)0] LI
82l HEAD &, A& 30 EZoE AAHT & ok

g

rﬂ
i i
rE ofd

i
o)

T2 Hg Ao A MAo] He TACIT QoA dE & A 2
=

oJRolR A, Y Efo] T £

e Ao HEE FAoE AT F8Ut flnh AN dwkEo
= HgE 2eANA 3 £ JES Table 3.4°] 391 DAY 7|E 2T
Ao o] B sigshs B9t diFEelth old A, °f T T4l
7b He BEEe AAstel Q9 daet 2e AAe AAR AT 2 A
€2 #¥ HEADE 24 % + 3ot

=4 AR U FAols AAse He dseit 24 dEE olF
I e W&ol EEE F I HEADY} 37 EZE Wl gle 2ol $4
o7F Btk &, 24 AR WelA dEhE JHAAR Ajie 7RI 9

o

A ge mao] dY 24 ARe] F4lol} Ak
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°]F Table 349 3¥ & AES o2 o] AWstd v 2t} 3
H Z Q&S oFe EZEL 7|E& EEA A [3, 4, 5, 619 1D 3
Fal Z}zZ} [4, 6, 6, 1112 HEADZ 7}Xth. ©] HEAD H3E 5 4%} 6&
g Eo oln EASARE 112 I¥A L. F, 49 6 HEADZE
JHAE [3, 4, 5|HE o] EE F2E Wl AWMAE JFRAT 11HES

HEADE 7H& 68 EZL 39 w4 A& WA o0& EE-%Q] =2
RS WA AE VA A &gtk wEkA 6 EEES o] B AR
o] FAE AAstd @Y A 22 AAHES AXA HHE AT EF
Aol AEE HEADE ZAY 4 A Aot ol THo|&E o|Fojxl &

2 AEolge @7t uHoRE BEE FEHOEE 3 PFojEE o] F

719 7her el

=
At ol FRSS 4 =& 48 47t 7“454Ma o, g =

o] e 2ty AW 24ES wE™ Hoh = Table 342 1H 3 A
T(ZHF2Y)E TE YETE DAY UPOSTAGR PROPN# DEPREL
¢l nmodE IUE zZtA| Ht}. Table 3.42 3WH &4 AHAES HE F4lo

o dFst= EZ(‘-s7FE)S 7]¥= UPOSTAGS! PROPN3} DEPRELS!

™ Figure 3.99} 2t}

_28_

Collection @ kmou



def To_Chunk_Dependency_Corpus(dependency_corpus):
# o 8 HHE 2
toConst = To_Constituent(dependency_corpus)

# look-up AFF A4

idDict = ID_Dictionary(toConst) # {new_ID: old_ID}

idDict_reversed = ID_Dictionary_Reversed(idDict)
# {old_ID: new_ID}

# 25 JE U FHol
for old_id in idDict[new_ID]:
# E9 headdl ol id7}
# 25 S8 o) glop o EZL
# o5 2AF AHol =RIo/(content) 2 {175
if not old_id.HEAD in idDict[new_ID]:
content_list = Add_to_Content_List(old_id)

HFE F4ojE B2 GIDAES o]£5of
25 g8 FF Ax & Y 2
for old_id in content_list:

new_head = idDict_reversed[old_ID]
new_relation = old_id.DEPREL
new_upostag = old_id.UPOSTAG

Figure 3.9 The conversion algorithm from the original Korean dependency
corpus to Korean dependency corpus reflected chunking.

TEeS BEE g dETx 2eAE T8 Hsl, 3.3.2004
Zledt dagEe 71EY ETE TeA O A& 7€ TEA

= AT FEEH TEAE (FHEH & °lFF, 2018)9 fE=ETE ¥HE =
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Table 3.7 The statistics of Korean dependency corpus, the refined version
and Korean dependency corpus reflected chunking.

T}. Table 3.7
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49,2927 2} 1,054,859/ =
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YEYT Zd(Ma et al., 2018)°l
el Adsta, FEReS BHEE dao] FEEA A &5t 342400 A

S
zdo] Aol A =0 £4 Ao 2 AR dis) 7edt.

2E.EE VEND B gETE B AYHES EE YE
A=2F B4 wdolt), o)t LIUH UENIAS WF 29 AT I
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Figure 3.10 The structure of stack-pointer network for Korean dependency

parsing.
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_32_

Collection @ kmou



o w, sk wAtele) & BAE AAA Ak 2 F wE 28] A
3 F gL dAZ doiztth ©d w7 AY] A4l AHE EHEHA F
of c=h7t AW w,®] JELE BT 2SS FIM, w,F &

Astn e BAE Folxitt,

HE AAT 5 Aolok BT o8 93] D2 BAGIA
98 THY GolEe] FuE o]Fol
Al @A) AWs ol olEas Adsn, AUE golt &
oA AAPOEA T2 olo 27} HE FSE YA

ﬂl

fl
™
e
o
S
=
%0
O
a0
kU
ol
lo
=2
L

_33_

Collection @ kmou



> > > =

e

L Ly

—> >

S 15 |~ 53

Figure 3.11 The structure of stack-pointer network for Korean dependency

parsing with chunking.
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Figure 3.12 An example of the representation of a sentence component as an input

for Korean dependency parsing reflected chunking.
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Table 4.1 The number of sentences and morphemes used in chunking.

(S 7H)
=3 5 FHA 5
g5 TE A 10,490 163,641
HESE T 1,311 20,191
B 7 e A 1,312 20,416
ZA LEA] 13,113 204,248

(2) 22 vev)E

Ao AL mdlo] &4 &= ReLU(Nair & Hinton, 2010)E ©]&
slal Sh57]E+ RMSprop(Hinton ef al, 2012)s o]&3stH, B9 Z+F

hyper-parameterE-< @A 052 ™3| 7tH H7}ol| ALE-3lATh

412 A9 A3
(1) 37}

Bk e TR
el EA o] A@Ae BEske AAY A4 Ax" Bl o) &5

E2 ASSATh AAY A4 AzEe Brlss PHds fEoE

I VLA E A S AAE Fa s JfAlel F
A

P
rlr

MUCol| AF&% W (Chinchor & Sundheim, 1993; Chinchor & Robinson,

1998)3 o]l & 7|¥te = 7} Aol wet AlEstste] 5743 SemEvalol

AHE-E W (Segura-Bedmar et al., 2013)°] Utk B =FoA= o83 W

HE TFES A2ES Hristes b o] 83192™, Table 4.20] A3 4
v?_

7 A g0l tisl]l A E(precision), A& & (recall), F1-<(Fl-score)S 2t
_]

7t 248
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Table 4.2 Evaluation schemes for performance evaluation.

37k W 4w
BAFEA DA | A zwEo] =3 Bjole] AA B EAI}
(strict) 25 7%]%31]— =) -]E}E 745
A YA FA 9] dA o Feof fAglo]
(exact) 1%_}1%]0]2] 737':"% XE_} ?_/_‘_]'?_]_- 75]'?‘
nHE A A FA Y LA oA Fo} AA QL]
, Aodlo] o 53 wiol o] 7 A9}
(partial) Aol A AB AXE A5
EA A Zgolo] A dA| o Fef #A Gl
(type) Aol o Zg EX7F A S
@) #7t As
Table 429 W7 WL oz 2 Ago] ME THS Axdel 4
58 243 A3 Byolel A AV ®F ANSE A9 FI-A
= 97.02% . AA BH7F WA o] tid 43 HAIA= Table 433 2T
Table 4.3 The results according to the evaluation schemes.
A ZEA A FEAA FA]
AU 97.26 97.69 97.69 97.54
A& 96.78 97.21 97.21 97.07
F1- A4 97.02 97.45 97.45 97.30
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Table 4.4 The metadata of Korean dependency corpus reflected chunking.

28 7 (3 48 A& F0oh)
k&5 A 33,313 269,793
HESEEA 4,165 47,641
H7pdE A 4,165 42,073
A 25X 41,643 359,507

FESS s FREXMo| AFL3 dolE e HAA =
2!

A 4 olH 4 EA AR 4 52 ulwdd Table

Table 4.5 The statistics of the Korean dependency corpus and Korean

dependency corpus reflected chunking.

(2 M
Chunk data set Sejong data set
AA 4 41,643
A8 A& K 359,507 (&4 AH) 460,052 (*13)
HrldolH 48 AR §& | 42,073 (EF AE) 54,146 (o13)
3T H 4" 99 F 8.63 11.04
AA FH & 1,009,707
AT B e F 24.24
oW, EAY H U &9 F£5 B FESE WY FFE= 8.639]
I 38R e AE 11040t IurF o g AAd oK g FHo] 7]
B FEEYY EREs OWV)olx, Wz sk FERHY] BiEE
O(N%olt}, ol N& 48 9o Zo|ThNivre, 2008; Nivre &
McDonald, 2008). WetA FHSS WHEs A97F £40 o] F o w
2 £5E 1Y,
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Table 4.6 Hyper-parameters of stack-pointer networks.

Layer Hyper-parameter Value
morphemes dimension 300
Embedding characters dimension 50
part-of-speeches dimension 50
# of character filters 128
CNN character windows size 3
# of eojul filters 300
eojul wiondows size 3

RNN Mode LSTM
encoder layers 3
encoder size 512
RNN decoder layers 2
decoder size 256
arc space 512
type space 128
Dropout dropout 0.2

optimizer Adam
learning rate le-3

Learning
weight decay le-5
gradient clipping 5.0
Dependency prior order inside-out

422 Ag A3
(1) B7F 5

Bt Axes oE&Tx BA4E Hrkehrl Al FEOAEEHE
UAS(Unlabeled Attachment Score)2} LAS(Labeled Attachment Score)E ©]-&
st SAsAT. oldl, UASE A o8 4E T °|& ¥ HEADE
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n(correct HEAD)
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UAS =

LAS — n(correct HEAD&RELA TION) (4.2)
n(input unit)

Bt @9l A 7 7HA7F A=, 48 AR &9l (word-based)

A T (sentence-based) WAool Ut dH HAE SHE HUlskeE W

il
fo Mo

PN
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Original
82.98%
80.45%
85.78%
83.23%

Chunk
83.06%
80.40%
86.45%
83.87%

Metric
UAS
LAS
UAS
LAS

Evaluation unit
word-based
(micro-average)
sentence-based
(macro-average)

Table 4.7 The evaluation results.
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Table 4.8 An example of a dependency sentence reflected chunking.

ID FORM(cont) FORM(func) HEAD DEPREL
1 A% s 2 obj

2 3} oL ¥ 31y d 4 advcl
3 o] - 4 advmod
4 AL 9] T} . 0 root

Table 4.9 An example of an original dependency sentnece.

ID FORM HEAD DEPREL
1 rabidl 2 obj

2 af 6 advcl
3 =37 % aux

4 A 3 aux

5 o] H] 6 advmod
6 74&o|th 0 root

Table 4.10 An example of a converted sentence from Table 4.8.

ID FORM HEAD DEPREL
1 Fabidl e 2 obj
2 3] 4 advcl
= T - advcl
= U - advcl
3 o] H] 4 advmod
4 7{& ol 0 root

Collection @ kmou
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n(correctword)  n(word) — n(incorrectword)
= (4.3)
n(word) n(word)
o] o] g3t 7]E2 AH$ UASS LASE T3t 2 (449t o,
Fee WIT AFE A @59 2ok
54,146 — 7,323 e .
UAS: 54146 X 100 = 86.48%
(4.4)
54,146 — 8,362 E .
LAS: 54146 X 100 = 84.56%
54,146 — 9,218 .
UAS: 54.146 X 100 = 82.98%
(4.5)
54,146 — 10,583
LAS: x 100 = 80.45%

54,146

b FESS WS A9 7IEERT UAS 71 3.5%p Asdor,
%
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