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Antecedent Identification of Zero Subjects using Anaphoricity
Information and Centering Theory

Kye-Sung Kim' - Seong-Bae Park™ - Sang-Jo Lee™"

ABSTRACT

This paper approaches the problem of resolving Korean zero pronouns using Centering Theory modeling local coherence. Centering
Theory has been widely used to resolve English pronouns. However, it is much difficult to apply the centering framework for zero
pronoun resolution in languages such as Japanese and Korean. Since in particular the use of non—anaphoric zero pronouns without explicit
antecedents is not considered in the Centering Theory of Grosz et al, the presence of non-anaphoric cases negatively affects the
performance of the resolution system based on Centering Theory. To overcome this, this paper presents a method which determines the
intra-sentential anaphoricity of zero pronouns in subject position by using relationships between clauses, and then identifies antecedents of
zero subjects. In our experiments, the proposed method outperforms the baseline method relying solely on Centering Theory.
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Table 1. Types of transition relations across pairs of
utterances

Ch(U;)=Ch(Uy-p)
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Cb(Uy) =Cp(Uy) RETAIN ROUGH-SHIFT

g Cb(U)< Cp(Uy)<]
45 Table 13 7t}

Fig. 12 F43t9 Cf-list &9l 719st JF Al 3l
Aol o & HozErh T Edf folA AP ALY
Abgo] F4lste] ‘CONTINUE o] f3olr Mudrtes
A& 1#sY, Fig. 13 2ol P HBAL 07 0.0 A At
T FYsA T2 A4E 4 gk sEAWU UAb
ool “AlAIZ} Y’ ets A2 Bs U7 AYgEe £8S
aE B, ¢ AA S AATE AR ddd
[e]

LA of Froll ojsf AAEHH I

=)

(U) F717F sl kot

= Cb={null}; Cf={F7]};

= Cp={&7])
(Uy) (@) &AEFS Rt

= Ch={gx71}; Cf={d,&F)

= Cp={D(=371)}  // (CONTINUE)
(Us) (@) =oF %k

= Cb={3T7]}; Ci={Dy};

= Cp={D(=371)}  // (CONTINUE)

Fig. 1. Antecedent identification of zero pronouns based on
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Fig. 3. The parse tree for the example sentence
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For each zero pronoun z in the set of the utterances of a
sentence (Ui, ..., Um),
1: if the utterance with the antecedent of z is Ui-k, then
Choose the noun phrase with the most highest
ranking in the Cf-list of Ui-k as the antecedent
according to grammatical role criteria
topic > subject > object > object2 > others
2: Else

Regard z as inter-sentential (or not intra-sentential).

Fig. 6. An algorithm for antecedent identification of zero
pronouns

34 oA E2| AHY

Collins and Duffy[14]e] o]} #|¢te sl~Ex AGL A
o Fx ARE RUYST] f3 AHEsith gxER Ad
oA WEe] AHEL 7} jJr*E?/]Oﬂ E}‘é‘ T UE BE
2 Ef(subtree) 52 o] FolAuw, Zt Ao g2 FE
E9 yesE YeRiTh T8, ] M i EFE 3
AAHo R Fobe A Erbsstnz [14]E ofd AlA 3
S F EY EE i dial A&FgoEn WHAAd 4

T 1L o n7k B2

Clny, n2) = 0
T4 2. m¥ n7b &% =E(leaf node)gh
Clny, no) = 1
T3 319
ne(ny)
C(ny,n2) = H (14 C(ch{ni, i), ch(na,i)))

o] W, ch(m, D& =5 m9 WA A2

e mel A4 wE £8 wagd, 99 @)
ol et FaE T3 T,0 WAe Test ol
o,

= oN ot

i o



878 ZIEMEIE D=2 KA/AZELN & HIOIH S

< ViV, >

Z Z C(nq,n2)

1 ENT) n26€NT,

41 Mg ol

B oAy mE AHLS STEP 2000 #AY AnE<l
STEP 2000 $t=ro] F-EF-zdgxol diaia H7k= Aot
[12]. Table 2= 2@l A& wlo]g Aol gt 7hadet 5
AR Boln, 71 o] E3L Hit 39779 H=Z o] F
014 it}

Table 2. Summary of the dataset used in our experiments

Dataset Number

Sentences 5,221

Clauses 20,748
Clauses containing zero subjects 13,171
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Table 3. The distribution of zero subjects

Inter- sentential Extra— sentential

10,371 666 2,134
(78.74%) (5.06%) (16.20%)

Intra-sentential

AEE 98t #4% oy ¥ SF(training) H o]
B 13 2 (test) dlol8 H{Foz o] ARG
BE Age 5 W wA AF(cross validation)S &3 +
4 o, Joachims®] SVMig[1517} #7712 AF&5
I AlRbe Bl g #Es] s A=
(accuracy), 7 3H& (precision), A& & (recal)?] H7} H=7}

AHE-E AT

]
=
3k AeS #7157 $8lKong and Zhou[2]9] =d
a5 284 2RSS 98 939 79 e
o

P2 4R ogRdAt. %, 939 g e Adse
Fol wmES GYe Fast LUl g WA vt

St A2 M12=(2013. 12)

Precision =

2rhpas

Recall =
DN X R e A e

Table 4 4 AAd Ui AnE 2AFErh [2]9
234 A4 BEe AFEL =2 v AdEo] FE3
A UERETh o]l A [2]19] ATl A AREE 2 FEF
ket EH Lo JERY Hj2SA P dWAle] E4E X
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Table 4. Result of anaphoricity determination

Precision Recall F1
Kong and Zhoul2] 0.7397 0.2062 0.3225
Our method 0.5169 0.7364 0.6074
43 A Fo{o] MAHAL AldHof| CHEH Aot 2 2N
B A 284 A4 Cffhst -Cr%’% | 7]“&?‘& A}

Table. 5 Result of antecedent identification of zero subjects

Accuracy Accuracy™
Baseline 0.4425 0.4682
CcT 0.4516 0.4874
CT+Anaphoricity 0.6038 0.7381

61714, “baseline”2 G&o] w3} UlA YeEFSETIHEU,
A FPdEARe M e WolAd e WANE 1
o APArz AAsks WoltHIl “CT'= Grosz et
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‘?3 of Aetet 24 AH RdS A A%Es HAFE
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