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자료 유형 차수  어절 문서 수 개( ) 구축기간 납품일

문어

차1
시범 포함( ) 939,739 3,406 19.9.9~19.11.15 19.11.19

차2 1,079,583 3,859 19.11.16~19.12.18 19.12.19
문어 총계 2,019,322 7,265

구어
차3

20,342 55
19.12.19~20.1.3 20.1.6

986,105 368
구어 총계  1,006,447 423

총계 3,025,769 7,688
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검사 항목 오류 유형

복원 대상 서술어 
일치 여부

! ZEROANAPHORA_PREDICATE_MISSED
복원 대상인 서술어를 누락 ( )

! ZEROANAPHORA_PREDICATE_OVER
복원 대상이 아닌 서술어를 복원 ( )

선행어
일치 여부

! ZEROANAPHORA_ANTECEDENT_DIFFERENT
선행어 불일치 ( )
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À'#>?#Ç9#A? 9(å#.(z#Ç9#3Ú�#JJ# Ö#ìnEV~# _Wbaaa~#_W67`` W

선행어 일치도 서술어 일치도 총점
문어 0.8719 0.9174 0.7999
구어 0.7320 0.9305 0.6811

9(# (ò º#9O °#&�ÕÖ#À'°#Ç9B#A? �m(#\-îµ#^~___~^`5 jb~^6c k ~#
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오류 유형 개수 비율

ZEROANAPHORA_ANTECEDENT_DIFFERENT
선행어 불일치( ) 1999 0.416025

ZEROANAPHORA_PREDICATE_MISSED
복원 대상인 서술어를 누락( ) 1243 0.258689

ZEROANAPHORA_PREDICATE_OVER
복원 대상이 아닌 서술어를 복원( ) 1563 0.325286

9(#9Oz#>?#ºl#É#úç� �
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오류 유형 개수 비율

ZEROANAPHORA_ANTECEDENT_DIFFERENT
선행어 불일치( ) 3137 0.641907

ZEROANAPHORA_PREDICATE_MISSED
복원 대상인 서술어를 누락( ) 1140 0.233272

ZEROANAPHORA_PREDICATE_OVER
복원 대상이 아닌 서술어를 복원( ) 610 0.124821

.(#9Oz#>?#ºl#É#úç� �



- 71 -

cW5W t8Æ

cW5W`W t8Æ#12#%O

!"#$%#&'(#)*#+,- a#(ò ÙY#t8Æ#¹°#<<#ö@ý&'#<<#öj5__ k~# j

@# ºG#�·#78>Â 01#lm#?|#É#A?#ÞF#M5 k ~# NO#%Oz#KL#MNO}a¥#j

®P#12#þ0#Ä Z# [# \G#78BV5_ k j^_^_ ` `c k W#

cW8W 01#MN

á rl#MN# Z# [# \^_`a 7 5_

á ÙY#MN# Z# [# \^_`a `^ 5

á KL#MN# Z# [# \^_^_ ` `8



 제 장 3 

향후 계획



- 73 -

`W º�#UÃ

¥#01GOµ#!"#$%#&'(#)*#¯¢#+,-P#./>N t1Eå#¦(rEP#·~#

­gÂ#û�#öKB#�Ò°#l;>N4#>ïV _!ì#Xôz#./#0Cö#+z#DN#.W#

/¬#+,-G#&B#:(rê}#Ç$ì#C.ö#D(#)*#UË?#)*#&� Mä#¹°#|~#

>Xö#¨�#íFV �B#¥#01GOµ#!"#$%#&'(z#)*a°#N«>ïN )*W# ~#

G#§ÞB#.9#¯¢#|MP#Q14ö#�-#FwóXG#.9#¯¢#A?#|MG#HI#�Ò

?z#¤\-Ö#Mfµ#0Cö#(ª>Xî#>ïVW#

_7Gî#¤.>N#¥#01z#!"#$%#&'(#)*#+,-µ#��G�#./¬#ö<#

&Hz#$%#&'(#)*#+,-Iµ#×G#zzö#´V Va Lê(#¹#n#9<#R¯G#W# ~#

&�Oµ#¯¢>�#íFN .9#¯¢?#%O#¯¢#|Mö#CEè�#íµ#¹#7Bê}#|~#

Mö#7g¬Vµ#BEö#´V �B#.(#40µ#9<f#·j#(v#wäP#X¥ÕÖ#ÃFW#

N an#×fØ}#û7#(v4ö#·j#�m(P#&�ÕÖ#)*>S#.(z#¨R°#p¯©#~#

é�>�#÷B#®¯f#´VW

f!B#BEµ#fSz#C&ê}#01#6m°#:�#(¡Ñ#`ÕÖ#X&BV �B#¥#0W#

1#A?Æ�#þ¡B#¡4vz#$&P#·bÕüÖ#ºý#C.4z#C.å#_#R?#gºP#

:�Oî#MþÑ#l#´VW#

VÝ#9<#R¯#)*ÕÖz#¼&`k#

¥#01�#$%#&'(#+,-Ö^µ#&¾f}#9(# a#(ò .(# a#(ò°#.^__ ~# `__

/>X#ä�#!(#)*Ga#�ÙóV ­ã+�#!(#"#9<#R¯î#£ªG#HI#ª«¿#W#

l#´ÕüÖ#VÝ#9<#R¯ÕÖî#¯¢f#¼&è(Ï#BVW

få#AB#!¢#@EG#&B#¶zP#�N¿#§Þö#´V ¥#01MV#Ý<#6m¬#B:W#

¡4:=C.* GOµ#!" Lê" ®ö"G#&B#)*#+,-P#6m>Â#·:å#j�py�k ~# ~#

à�#h�#@EP#7ÄB#Ó#´V ¥#01z#&¾f#!"#$%#&'(#)*#+,-z#)W#

*#i�°#¯¢>S#h�#@EP#�õv>N#_#ê'#Mäå#wE#¹°#VJêÕÖ#Ç$

�Ï#BVW



- 74 -

n#ßä#|Måz#CE^k#

$%#&'(#)*�#{�êÕÖ#.9#¯¢ º@» (�#z�#¯¢#¹#VÝ#¯¢#ßä~# ~#

å#CE�Ï#BV z� :0 v'#|Mö#CAèµ#-ÚÕÖ#XK>X#ä�#�Ò?#4W# ~# ~#

0#.óP#l|�Ï#¿#`fVW

.(#40#âãz#º�5k#

¥#01�#&Hz#.(#+,-G#&�#!"#$%#&'(#)*#+,-P#./óV .(#W#

40G#&B#¯¢?#Ð'�#K.G#¼&èN#´V .(#40µ#9(@å#.(@Iµ#40#W#

4@z#/fÐa#·UI an×fØå#¥9#!¢9< wª#¹z#wäê#|M?#¡0#!~# j ~# k

¢(v#��G#&B#!¢ ¹#40z#h�?#z�ö#9(#40å#¡�#VgV HIO#Ãj k# W#

Sz#º�GOµ#9(#×fØå#.(#×fØ#âãG#´(#X¥ê}#\JR�#��>è#.

(#40z#¨R°#N«B#âã#U�#�B#N«è(Ï#BVW#

¨©#$%#&'(#)*z#�­ .(GO#!(ö#&v9#ÀG#*!ì�#íµ#�­ö#�~#

Î>S#(v4P# ©ÑöÖ#)*>µ#�­ö#EFÕüÖ MV#|¼B#)*°#ä�#(‘ ’ ~#

v4#ßäz#|M#7Ä#U�f#¶zè(Ï#¿#`fVW#

)*#|Mvz#�õv8k#

¥#01GO#$%#&'(#)*z#./#A?µ#Vß?#àf#!"f#ª«¬#Oð(å#_

`z#�m(#|MÖ#.Rè(#´VW



- 75 -

U¯[�µ�]\Z�U#]#ç########UY�}Z�}]�À�µU#]#U�yWx__`57W^U~

°½######################US~[�U#]#U U~

######################UX�Ò�}U#]#8~

######################U�}µU#]#6~

######################Uc~[µÀ�µYU#]#)#^#*######é~

#U\}Z�]�µ�}ZU#]#ç######UY�}Z�}]�À�µU#]#U�yWx__`57W^U~

fL�######################US~[�U#]#U U~

######################UZ�¯�U#]#UY²X]�]ZU~

######################UX�Ò�}U#]#a~

######################U�}µU#]#`^~

######################Uc~[µÀ�µYU#]#)#8#*#é

SXG#kO#¦àB#Lê"#¹#VÝ#9<#R¯z#)*#|Mö#�Aèµ#`�#ÆÜ )*~#

èµ#Þ z#8ø#ä- ViB#�m(z#�'#S®9O#À "®#b�#� Sm ®|<~# j ÿ ÿ k~#

z#�õ#¯¢#¹#_��#¦(rê#¶zGO#V@Üô#0��î#�AÑ#l#´V f!B#|W#

MP#£�©#@Ev>¸#$%#&'(#)*#+,-z#Ð'Rî#'·Ë#`fV f#Ù#\®W#

µ#f�#¦(r#C.GO#¶zèXî#óÕì#+,-#./Gµ#·�#é�è�#íFV fÎ#W#

/#t1e»#&ú#:(#D×fØ#./#01ÕÖ#¡t#âã#¯Ïz#K=#Xð?#�% .8 ~#

/#�*#î.#¹f#¼tè(#ÃS#¶zö#MþèN#¼&Ñ#`ÕÖ#X&BVW

^W X&#æ?

!"#$%#&'(#)*#+,-#./°#ä� X¥ê}#Mä wä &� UË°#»¼©#~# ~# ~# ~#

7Ä>N Q14ö#\Jè½#Fw¿#l#´î¤#íÓÝ#0C S!#�"#�#G#&B#Ç$~# ~#

å#û%°#6m>S#�ÒG#é�>ïV f!B#�ÒG#HI#\Jè½#Q1¿#l#´µ#îW#

.P#Ð'>S#!"#$%#&'(#)*#+,-P#./AÕÖ^ /#t1#É#¦(ê#C.G~#8

O#IJê}#¡t#âãö#öKB#+,-#./G#fÓ�>N4#>ïVW#

$%#&'(#)*#+,-#C.µ# Z#fS#^__c \¥#ffV? f©fdnÖj k~# j飯田龍 乾
z#C. Ù:#i0>e z#C.P#úÅ>S#�:#É#@¸z#&'(#)k ~# j k健太郎 楊曉峰

*#C. �: @¸ ¹#_#if#9j�YY²�Y#�}#W}\¯°~[\#y�Y~±²Z�~}j k�W}\¯°~[\#y�Y~±²Z�~}j kk#

ö>N#´µ#ÊõfV _!ì#B:(µ#"z#ª«?#úû�f#�Î�#ª«z#Mäå#W#

i�f#ViB#¦(füÖ#VÝ#¦(z#$%#&'(#+,-P#_&Ö#ö§å#¦(#âã



- 76 -

G#Ð'>XGµ#BEö#´ÜV _!ì#¥#01GO#­ã+Ö#¬#&Hz#$%#&'(#)W#

*#¯¢#+,-P#./AÕÖ^#:À#&'(#)*#C.z#(Ff#üoèÜV ­ã+z#&W#

'(#0'#i�f#[#é�¬#¦(#40P#Ð'>S#Jo#C.ö#Ð(©#f@(�XP#X

&BVW#

�B#¥#01�#.9#¯¢fì#z�D#¹?#à�#.ó z�#¯¢#Xðz#º(?î#B-~#

B#Jof#´(#Ð'Rf#'°#`ÕÖ#X&BV $%#&'(#0'ÕÖ#}B#�¢z#f�W#

R°#� >S#.9#¯¢fì#z�D#¯¢#A?z#º�Gî#XS¿#l#´°#`fVW#



- 77 -

xN9V

{È¹ &'h� :(r :(ro(2011), , 60, . » ¼

{�O#" =�Òf!°#f'B#$%&'(#�A#XË B:|M?ro#rð((2018), , »
h#¶9� B:|M?ro12, . ¼

?�¹#" B:(#ª«(#)*#öf*I} Bº#É#B:(#|Mâã#rð&o#(2017), , »
¶9� B:(|Mro29, .¼

�6� �%Üê#JÚGO#¥#B:(#&»0#@Ez#¨Ý :(r :(r(2007), , 50, » ¼

o. 
3lL#" �?0¡#ËzÌÍ°#äB#ª«¬#h7(#)*G#&B#C. B:|(2005), , »

M?ro#rð(h#¶9� B:|M?ro32-2, .¼

#�:#" $%&'(#�A#Xð°#f'B#�?0¡#h7(#)* Bº#É#B(2014), , »
:(#|Mâã#rð&o#¶9� B:(|Mro26, .¼

#�:#" °#f'B#�?0¡#9O#À#ª«#9<R¯#)*(2015), Structural SVM ,  
�K|MC. B:�K|MÄøQro21-2, .» ¼

Ge, N., Hale, J. and Charniak, E. 1998. A statistical approach to anaphora 
resolution. Proceedings of the 6th Workshop on Very Large Corpora.

Iida, R., Inui, K., Takamura, H. and Matsumoto, Y. 2003. Incorporating contextual 
cues in trainable models for coreference resolution. Proceedings of the 10th 
EACL Workshop on the Computational Treatment of Anaphora. 

Iida, R., Inui, K. and Matsumoto, Y. 2005. Anaphora resolution by antecedent 
identification followed by anaphoricity determination. ACM Transactions on 
Asian Language Information Processsing(TALIP), 4-4. 

Iida, R., Inui, K. and Matsumoto, Y. 2007. Zero-anaphora resolution by learning rich 
syntactic pattern features. ACM Transactions on Asian Language Information 
Processing(TALIP), 6-4.

Iida, R. and Poesio, M. 2011. A cross-lingual ILP solution to zero anaphora 
resolution. Proceedings of the 49th Annual Meeting of the Association for 
Computational Linguistics. 

Lee, H., Chang, A., Peirsman, Y., Chambers, N., Surdeanu, M. and Jurafsky, D. 
2013. Deterministic coreference resolution based on entity-centric, 
precision-ranked rules. Computational Linguistics, 39-4. 

McCarthy, J. F. and Lehnert, W. G. 1995. Using decision trees for coreference 
resolution. Proceedings of the 14th International Joint Conference on Artificial 
Intelligence(IJCAI). 



- 78 -

Okumura, M. and Tamura, K. 1996. Zero pronoun resolution in Japanese discourse 
based on centering theory. Proceedings of the 16th International Conference on 
Computational Linguistics(COLING). 

Park, C., Choi, K-H., Lee, C. and Lim, S. 2016. Korean coreference resolution with 
guided mention pair model using the deep learning. ETRI Journal, 38-6.

Yang, X., Zhou, G., Su, J. and Tan, C. L. 2003. Coreference resolution using 
competition learning approach. Proceedings of the 41st Annual Meeting of the 
Association for Computational Linguistics(ACL). 

Yang, X., Su, J. and Tan, C. L. 2006. Kernel-based pronoun resolution with 
structured syntactic knowledge. Proceedings of the 21st International Conference 
on Computational Linguistics and the 44th Annual Meeting of the Association for 
Computational Linguistics(COLING-ACL). 

Yang, X., Su, J. and Tan, C. L. 2008. A twin-candidate model for learning-based 
anaphora resolution. Computational Linguistics, 34-3. 



- 79 -

<Abstract>

Constructing a Subject Zero Anaphora Resolution Corpus 

This project aims to construct a zero anaphora resolution corpus in Korean. 

Zero anaphora resolution makes it possible to clearly identify the entity 

information in the document. Therefore, zero anaphora resolution clarifies the 

meaning of the document and improves the consistency of information. The 

results of resolution can be usefully utilized in fields such as information 

retrieval and extraction, question and answer, and machine translation. This 

project focused on constructing a corpus and establishing guidelines for the 

subject zero anaphora resolution. The major tasks and goals of the project as 

follows: 

To establish guidelines for a subject zero anaphora resolution corpus 

: While focusing on maintaining consistency and enhancing efficiency for 

Natural Language Processing, guidelines have been established so as not to 

deviate from general linguistics. Spoken language has different properties 

from written language. A subject, for instance, is unrealized frequently and, 

even though overt, it tends to be abbreviated. Therefore, an elaborated 

instructions for spoken language should be described. Besides, various 

exceptions were reviewed and tested continuously for written and spoken 

language both, and they were reflected in the entire guidelines for zero 

anaphora resolution.

To construct a subject zero anaphora resolution corpus

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

language and one million of 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. The subject zero anaphora resolution corpus was 

constructed through a process of internal and external verification. For the 

internal verification, a system allowed annotators to correct their own errors 

and a mechanical system automatically inspected unworked objects. For 

external verification, corpus form verification and content error verification 

were conducted. In addition, the annotators's results were compared with an 

answer set provided by National Institute of Korean Language. Through this 

process, the quality of the corpus was measured.

The corpus constructed in this project is the largest one for a zero 

anaphora resolution corpus in Korean, and is expected to contribute to the 

Fourth Industry Revolution and language research.

    Keywords: zero anaphora, zero anaphora resolution, subject zero   

anaphora resolution, corpus

    Project Director: Kwak Yongjin(IIR TECH)
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