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o] TR WEA BAS 93 Y 27 FB ABelA AT ol Fel BA
EAE A% BAstel 1 ARE FdEEGT. A3 JSON RU= JFEegon,
GE ol FE 1,006,44801 (221 489% A)o] o} 15 gE AL 2456580) 4
(4143357, 23 GENNE 74170601 21577612 S FESFAT vlA 9 33 GE

= BT gEFsden, F 1,006,4480 (223,962 )< FESHA
O "qE T l% Aol 97 FA(Fo] A 72N e FAE EFEH AT
3) AHE B4 2T GEFRI 33 GEEA F4 Aol FE F BTN AARATL. ol F oA
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CE 10> BAA 7E go] BY B4 2¥X GE 2%

13 ¥ 2% B 3% HE
g3 YAl 2020-09-11 2020-10-30 2020-12-21
GE o Fol Qx| Fo A %o}, o] A
=9 7,265 T 423
g A T 3,195 7,265
7,668
#o 150,082 To] 223,962
e &4 &F 73,864 150,082
374,044
=°] 2,000,213 T 1,006,448
HE o4 980,717 2,000,213
3,000,661

224 78 d&o] 24 A 1A EF Alde &9 &FE, 22 dF Ad=
ol g 9E3AY, A 33 FF Aol Eolek FolE A FEIACh 13
gFE o e 980,7171 -G 19570 24D, 23 FE o1 & 2,000,21301(7,26570
EA)olth 33k FEoME £o] 2,000,213014(7,26570 &A1), o} 1,006,448 (4237}
A, & 3,006,66101 47,6687 ANE FEIFATE Fole] A, wiolZl(byline) F
Aol A AbAlEt . FESIgong AA 7 9= 2o]E KBt

1,006,448°17d 7F2Hl oF 35%°l sidste= FAolth. Aujie] 7ol 92,3257, o|E4C] FA o] 152,753, &
H1 2 75 B2 $A4e] 112,118 2% VERRT
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511 YA A=

51.2. 71AA A=
ZAAA7F A4 PSS g5std 4 W VR
St B4 SHoA o] wehE ofdo] s

A8l 8k A 2 ST

5.1.3. Ax}A A=

oA 7= Jd¥e AdA AeAR FEske AdAe) A AnE HAeAE A
EY F AES A 4Ts Rt AsAe 74 A3 2F AFE #ds)
= Al AR F4 AFE AESI AAANA =S ATl dgs A
o AR 2 AA sl EdAskE A9, dde ol AMe 4 F AEEek
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{'word _id":
{'word id":
{'word_id":

{'word_id":

{'word _id":

{'word_id":
{'word_id":
{'word id":
{'word_id":

{'word_id":

{'word_id":

{'word_id":
{'word id":
{'word_id":
{'word_id":
{'word_id":

{'word id":

{'word id":
{'word_id":

CLEELLCCLTEE S22

::G_SBRW1BG@EGA139.9 O/H= EIFE|GOITO| o4 Hod e,

‘word_form':
‘word form':
‘word_form':
‘word_form':
'word_form':

'0jF=s", 'head': 4, 'label': 'AP -> NP_AJT', 'dependent': []
rorE|QrEofolE0lt, 'head': 4, 'label': 'NP _SBI', ‘dependent': []}
"7, ‘head': 4, 'label': 'MP_CMP', 'dependent’: []}
"$ICrTt, ‘head': 5, 'label': 'WP_CMP', 'dependent': [1, 2, 3]}
'#2.", 'head': @, 'label': 'WP', 'dependent': [4]}

I
]

:1G_SBRWISMARRE130.5 TICE OjLCi2E AbSOiTHR S3E CEFRCET &M

‘word form':
‘word_form':
‘word form':
"word_form':
‘word_form':
‘word_form':

'"EHEUE", 'head': 5, 'label': 'NP_SB1', 'dependent': []}

‘OlZEHEET, ‘head': '3 -»> 5, “label': 'NP_AIT', 'dependent’: []}

"AHZCHTERLT, ‘head': 5, 'label': 'NP_AJT', 'dependent': '[2] -> []'}

"EEE', 'head': 5, 'label': 'AP', 'dependent': []}

'L, 'head': 6, 'label': 'WP_CMP', 'dependent': '[1,3,4] -» [1,2,3,4]'}
‘@4, ‘head': 8, 'label': 'WP', 'dependent': [5]}

:1G_SBRW1SMAEeE139.4 Y~

: 1, 'word_form': 'H~', 'head': @, 'label': 'IP", ‘'dependent': []}

::G_SBRW1BGAE0A139.8 WEN= AeidojFolza #Mo =ods S=J oigsop Icakn #oE

‘word_form':
‘word form':
‘word_form':
‘word_form':
"word_form':
‘word_form':
'word form":
"word_form":

recall : 398,9838989896900
92.18526315789474

precision :
F1 Score :

91.58326797385621

'"§Ed=", 'head': 8, 'label': 'MP_AIT', 'dependent': []}
‘orElolF0lEkn, 'head': 3, 'label': 'VWNP CMP', 'dependent': []}
'#4', 'head': '8 -» 8', 'label': 'VP', 'dependent': [2]}

'=z=', 'head': &, 'label': 'NP_AIT', 'dependent': []}

'2EH', 'head': 6, 'label': 'Ap', 'dependent': []}

‘oo, ‘head': 7, 'label': 'WP', ‘dependent’: '[4,5] -> [3,4,5]'}
"ECEnt, ‘head': 8, 'label': 'WP_(MP', 'dependent’: [6]}

"YOE', ‘head': @, 'label': 'WP', ‘'dependent': '[1,3,7] -* [1,7]'}

™ 17> 7o 7% B4 oA HAF HiA dA
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LIEE:: iz i NWRW1ESEBBEE24.212. json
--------------- Predicate Miss-----------uu--
1.
predicate NWRW1306600624.212.6.2 - O S38 D2W 7|92 [AEE].
antecedent : NWRW1S000000824.212.6.1 - [=T]2 &= ¥l T2 27 dtos Lo
qg s 29
2.
predicate : NWRWlS@eeee924.212.16.3 - & O0U:s di= £ =f2 =7l 2%y [F2]
X 1eed0] Yo 23 HEO] %D HIF} Mo
antecedent : NWRW1S000080824.212.18.3 - L EOU= o= B =29 [=7T]0 «€¥kay 72
Al 1eado] Ho £33 #HEol D HSE Mo,
CERSE
——————————————— Antecedent Diff---------------
1.
predicate NWRW1BAGGRRG24.212.0.1 - & SFs «¥a [UYs=5] 223 <HE 2o UZ=HE=
BO0US0] HE2= 20| A2 oD v2AZhzeE SO AlaTs FEAT TEIIE & HE TEH=EE AR
=30 AEIE FFlMes BEs 294 Iy die= HO| Bon B
antecedent : NWRWlSeeeeee24.212.7.1 - TOLUEE [FS]UE K2 =TE Hi2o
g2g > B2
error_ant -1 - FHF
——————————————— T 08 | ettt Rk
recall : 93.75
precision : 75.8@
Fl1 Score 83.33333333333333
<1d 18> 544 59 t&o] 5o &4 ToX 9 AT HuA oA
5.1.6. A=A
e Avge A%F ¢F A, IF A4 /10 vidsle] kAo R 0vE AT
=] O =] = =]
T AEF Y A HE HSe T8 7=d HClHE WEeR 2R77F WIS
- o I o) =]
ok FE& BE3dte] o]5¢ PYFHoE S
TE B 28A T OF AL of F34 APee 2L A5 FE
AZse WAoR AYHAT BY 2RE AF FHo] ME 0F} WL 2RE T
=HH, 7= 71l Ao d5& @ stete] dEstd @] 7j@o] ool sjgste
BAE FEolel 45T £ AES A B4 oF shed WE 27 o
QA E Hold o3 2
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(72 B4 2FX THA Uehd o F oAl

ofy
2
[

Mol o]&3 AW, ‘NP = NP’ FA29
& F WA NPol| 9J&E3He Zlo] 943, oju], ‘ZF’ o] NP7} obd A&ojd

27 AR AZE AL oAHAE 7] F(—= NP Y T) shurk 1 oyt
AHHE) 5 — NP styrt

2. BA-RA 5§

CRA-RA B 8ol A B

=

d
X
1
i)
2
ass
rlr

to
it

K7 qA> 2=(— NP_AJD) At
AR 2= — AP

o
r°1‘
rUI
N,
i
o
2
fo

3. *#®’ Aol

WA QL S A FAE NPE FHY ©

1_

=
T

(&7 A AEZ oA FAHH(SNP) FeFo] YELS7] w2

L

(LF dAD $(=NP) @ A4 Hae] Z3fo] &
3®) & —>DP

5. ‘BtE/olgtx’ E4
. tgx/olg e’ & VNPE F

1
rok

R

(&F A & 2 o]t =(—VNP_SB))
AR "olgt=(—>NP_SB))
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T3 8o 5 TEA FFo O HA= FAE A5 ASsie HAoE 13
HAT. AAAE0] #AF st FRlste] 277F e oAHE EHsE olF FA
TS Aeae A A ZAYGA AA wss AN APAEdA ARE o
Al FARAF S AAS] o] H LF dAIE Hold o Zoh

[F& t&o] 5 252 FFAA Hehd &7 Al
1 & A 74
C BYPAR Holk oFE HAE 9AMAom BYFiA 2o oF (A #IFA AY
7Fs AD
F AAD AR (FAS) 93Y AS ddtes #ZFo] Yt
AHAH) ‘st o Mo . A
2. ‘3t 9 ou HE 8, 9o AHA AS
GEETOOARAD  ‘Blth’ o 81, 9¥ oju] e 2o, WY F AS Yo
RO HHAES EAT 2/
KLF AAD A= oE9A (F39) 3d 57T 2L us Y= Jd2-"HE AT
=1 ‘45:140&’“141:}
AR =4 5 i £o17 ofd.
3. I3lAd WE AH BF
Ao TR B4 o Y U3k 2P0 E MY E B g2 2R/
KLHF A P1-1 ¢hdstAl & thEE?
P2-1 o} v, hdatAl 8? g3 Yyt
P1-2 ddo g H (FF3E) “Pk&%ihtﬂ 71 uAI L R?
) EhgAEd” o] Adeol: i
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52. A5 A

2427 deE AE AE SA4F A SEstE B 73 Y AAdES 1Y
g8l = A" £A49 vustd HAE HAeE AEsta AS5 RIS A4S
AS g 7188 o2 AU Z(precision), A& -&(recall), F1 H4(F1 score)E E5F
A=eta, HFHo=m Fl A5 AHEsIth Fl e A= Ads9 =3}
o2 AFY Ao i3 A== ARRHT A HNES Hy A A ofget
2t

A =(precision)

QAT B ARAAATE AP FA 100

A & &(recall)
ZEA A7 w3l AT F4 454100

F173 4~(F1 score)
((precision * recall) / (precision + recall)) * 2

GA D A" AE HE AE

>

TR BN BEX A 2zt FA4 AFRE FeHmiss), FEA(over), Y
(diff), dA(match)e] vl 7}A] o= ZEFste] J+E AEsdn, AdAE HAF
© ASE 8 AA F4E ez dat AEskth

=

=
=
T=

1. 4523 :nG_SBRW1800000251.79 Bt FAl AIZHIHAl= Fotaotn At Folot= =8 22|t
{'word_id" 1, 'word_form": 3._ 'head" 3, 'label": 'DP', 'dependent’: []} | IHEF X (over)

{'word id": 2, '‘word_form" ‘A, head 3, 'label": 'DP'| 'dependent": [3]->[] }1

{word_id": 3, 'word_form": ')k|?_HF}I| , 'head": '8, label NP AIT dependent’: [1, 2]} — = L X|(diff) ‘
{word_id" 4, '‘word_form" 'E0t20}11", 'head" 7| 'label" VP -> NP CNJ| ‘dependent: I]}

{'word_id"; 5, 'word_form" '"A%EHS} 11 head ‘6 -> 7' 'ia el P CNJ, ‘dependent’: '[4] > 3“}—| 2 X|(match)
{'word id": 6, 'word_form" '5°|5f'— ‘head": 7, 'derpéﬁ'dént. 1

{'word_id": 7, 'word_form" '2&", 'head": 8, 'label. "NP_OB eDendent 6] -> [456]} | FEl(miss)
{'word_id": 8, ‘word_form" 'QElEPf 'head": 0, 'label": VP |dependent m-> 371 |

<™ 1» 7o 72 24 29 A7 HE F4 dix A oA

247 2y tgol B9 2y A9 AYxe F4 AnRE 2Y Aol ¥
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2| (antecedent diff)<2]

Q)
E
dore A58 24 AA

(predicate miss), Y A &o] & (predicate over), Ao &2
Al 7HA e g ERete] HeE AEsian. A9AE H2E %

FHE UgoE T4 AES

I B SBRW 1800000252 json

e Predicate Ovef———-—--—--——

SBRW1800000252.83 - O|& Al0| |7} SESIHE AR ES LTt ofxtaty (M ztstL7h

1.predicate : SBRW1800000252.48 -1 ol23%H 20
antecedent : -1 — £ 17}
Y > 2ot

——————————————— Antecedent Diff===—=——-—-—-

1.predicate : SBRW1800000252.47 - F3tE ¢ 5t (M)

antecedent : SBRW1800000252.6 - O|A| AtA [Z|AHZ Lt27| = AT
HE -> 7|A

error_ant : SBRW1800000252.13 - Z| = [212 H AlAL

<Id 200 544 79 tgo] 5d 24 ToAo A" AE 4 dx 23 94

| teixr =te) s
FHUEY b FA Ey v
ROIR MM RO HE
=0 AZ{EE)
100%
|
518/518
Recall Score (3 5 "37) Pricision Score (HE 3 H3) F1 Score (HE &5 53)
85.89% 86.98% 86.43%
HEE Y EHME-HE v e 3= b Hie 2SR v ZEUME)
gerl(=R)
Iy 21> 34 ETE 5@ AR AE A3 45 8
=) =] Y = = O S e = = L
T A TSR BAY AE HAS2 F 930 AA o|FoFoen HF A+ of
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K
b
o
m
kv

<E 13> 7o 78 84 254 A7 AE A5 23

f}zi 8924 | 8¥31Y | 9€18Y | 928 | 10€5% | 10¥12¢ | 10€19¢ | 10€¥26¢ | 11€16¥
A 86.52 83.68 83.60 89.06 92.06 - 83.74 86.68 93.50
B 88.54 88.70 88.70 82.67 84.62 82.76 81.58 82.12 91.59
C 89.47 88.44 88.44 85.31 85.04 100.00 79.63 87.31 90.11
D 89.60 90.21 89.80 84.67 88.87 - - 82.39 93.16
g 90.18 90.21 89.90 86.45 90.29 - 100.00 87.96 88.83
P 81.87 82.51 82.51 86.68 87.08 84.21 84.21 84.77 86.15
G 82.56 82.87 82.87 86.38 86.38 100.00 100.00 82.65 91.34
H 94.06 93.36 93.36 98.07 98.07 100.00 91.50 79.04 86.32
[ 91.24 90.96 90.96 92.92 87.92 - - 89.40 87.84
J 92.38 89.88 89.88 89.87 88.87 95.35 79.04 85.20 82.98
K 85.71 87.02 87.02 89.69 83.69 - - - -

Bt 88.38 87.99 87.91 88.34 88.43 93.72 87.46 84.75 89.18

88.46

TE BA wEA 1009 oJFe F 4xe] AA o 5% ol AW FHHUL & A%
o] g4 99 18%, 109 59, 109 260l 14, 231, 33 AA FHE

= 44 JAPsitt 43 Z2AE FSEo die AA AS2 114 1690

—

2k 4 Ytk wEHe) AF FA Yo
A} B olFolq ol Fo| TE WAL Mol HEAYL, ol AL ‘53
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Zzi 8410¥ 8414 8¥21¢Y 8428 944 9418Y
A 75.00 79.19 84.42 80.70 80.39 90.18
B 100.00 87.01 72.60 83.84 80.00 83.33
C 76.92 72.84 80.39 76.36 85.71 82.72
D 85.71 75.49 64.10 80.82 73.33 82.86
E 100.00 81.21 94.34 93.62 78.48 84.11
F 80.00 82.61 88.68 80.00 73.85 83.33
G 50.00 78.02 83.67 79.71 73.21 78.79
H 90.00 80.77 73.33 81.82 84.00 83.70
I 62.96 73.71 81.58 88.24 74.36 88.89
J 80.00 76.56 88.89 73.85 81.08 82.14
K 87.50 82.29 78.18 75.93 86.36 85.92
L 80.00 76.65 83.02 89.53 78.69 83.72
M 66.67 83.06 87.27 78.57 85.71 82.80
N 68.29 78.91 92.59 80.88 82.61 78.95
O 100.00 84.78 86.67 81.82 83.61 83.33
- Kin 80.20 79.54 82.65 81.71 80.09 83.65
T B 81.31

Bt AT Aae 80-84% wEstH a1, T B 8L31%=E Wz 1E
Hath A5 A5 9¥ 18Y AFolA = 8365%= HAx AFTHY 3% °]749
HAo

=

o|N

o
o
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114279

67.70
83.55

72.65
74.29
73.68
81.17
75.60
74.45
70.34

78.90
81.40
75.68
69.94
89.36
77.19

76.39

11413

66.67
78.82

69.35

74.24
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68.57
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<Abstract>

Research and Analysis of Parsed Corpus and

Zero Anaphora Resolution Corpus

This project aims to construct a parsed corpus and an object zero anaphora
resolution corpus. The corpus parsing focuses on spoken language while the
zero anaphora resolution annotates a deleted object in both spoken and

written language. The major tasks and goals of the project are as follows:

To establish the guidelines for the parsed corpus of spoken Korean
: The guidelines were built on the written annotation scheme of 2019 NIKL
parsed corpus. In the following version of the guidelines in 2020, colloquial

characteristics were fully considered.

To construct a parsed corpus of spoken Korean
: Based on the guidelines, a parsed corpus with one million words was
constructed. A parsed corpus was conducted wusing the 2019 NIKL

part-of-speech tagged corpus.

To establish the guidelines for object zero anaphora resolution corpus

: The guidelines were built on the annotation scheme of 2019 NIKL subject
zero anaphora resolution corpus. The guidelines for both written and spoken

language corpus are described in 2020.

To construct an object zero anaphora resolution corpus
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: Based on the guidelines, an object zero anaphora resolution corpus with a
scale of three million words was constructed: two million words of written

language and one million spoken language.

To verify the analysis of the constructed corpus

: We made a verification method and system for consistency and accuracy
of the entire data. In order to minimize the error rate, the corpus was
submitted three times, and the quality was improved by reflecting the
feedback. In addition, the annotation was evaluated based on the answer set
constructed by the verifiers. The results were reported weekly, and individual
training was provided to workers with low scores to investigate the quality

of the corpus.
The result of this project is significant as a corpus with high-quality

language information that can be standardized and reference-based data.

Keywords: parsing, parsing of spoken language, zero anaphora resolution,
object zero anaphora resolution, corpus

Project Director: Kwak Yongjin(IIR TECH Inc.)
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