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Abstract To generate coherent texts, it is important to produce appropriate pronouns to refer to
previously-mentioned things in a discourse. Specifically, we focus on pronominalization by zero
pronouns which frequently occur in Korean. This paper investigates zero pronouns in Korean based
on the cost-based centering theory, especially focusing on the center transitions of adjacent utterances.
In previous centering works, only one type of nominal entity has been considered as the target of
pronominalization, even though other entities are frequently pronominalized as zero pronouns. To
resolve this problem, and explain the reference phenomena of real texts, four types of nominal entity
(Npair, Ninter, Nintra, and Nnon) from centering theory are defined with the concept of inter—, intra-,
and pairwise salience. For each entity type, a case study of zero phenomena is performed through
analyzing corpus and building a pronominalization model. This study shows that the zero phenomena
of entities which have been neglected in previous centering works are explained via the center
transition of the second previous utterance. We also show that in Ninter, Nintra, and Nnon,
pronominalization accuracy achieved by complex combination of several types of features is completely
or nearly achieved by using the second previous utterance’s transition across genres.
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Nintra 51 20 20 15 60 20 131 55 Nintra 14 6 10 10 17 8 14 8
Ninter 116 85 47 21 111 30 274 136 Ninter 32 27 24 14 31 12 30 19
Nnon 83 22 61 15 65 15 209 52 Nnon 23 7 31 10 18 6 23 7
N Hgd 43 (HARE aE + ugy digap, 20 98 diBA
E 7 U8 7954 ng AN A4S 8] nde AAE
AAE ek
1. p2.gr Uizl ne) 72 84
2. plgr U4 ne] 3-8 A
3 gr Uil A neol & #A
4. modifee ne] ggajo] ofF
5. animacy n¢ 5% A(animacy) &%
6. p2_proform UizdlA nd] di &8
7. pl_proform UiollA ne] 83
8. p2_trans ng Nsalient(Uip) 2 7HXE U9l Holfd
9. pl_trams ng Nsalient(Ui ) 2 7HREU S Hol43
10. trans Uie] HMoli3
11.  equality(Cb(Up, Cp(Ui-1)) Ch(Ue} Cp(Ui-p) o] 94 o
12, cost(U;, Uiy Uish UiiAteld] 8 vl8
13. parallelism gr(n, U gr(n, U)d A8 34
14. distance nst nl YAt Alelo] A
15. ant_state nol Agrte} Frr} FAHRJAA opdz]
L 16. connective Ui UAtel2] | N




996 ARAFE=EA ATEG o] L 28 A 2 A A 10 (200610
% 8 7t 71A o) B8 ul2 PONTOIA 33 A4 mdel X%
Npair Nintra Ninter Nnon
D N 5§ T|D N S T|D N S T|[D N S T
Hol=aa 625 5L1 563 582| 727 600 769 711|570 738 797 641|868 872 831 3
47 e2l 825 031 648 795|727 700 769 718 | 662 762 784 729|928 833 838 899
(Decision Tree)
HL=FA 792 885 638 749|818 700 692 733 | 652 762 784 681|959 926 892 894
(Kernel Density)
A FA BGK+) | 779 874 603 744 818 700 692 711|652 786 797 691959 926 892 915
2A2E AALogistic | 00 g74 705 802|682 700 846 733 | 667 714 703 710|887 852 838 888
Regression)
R=] ‘.
oAk £77) | 205 951 727 710|773 800 846 800|697 762 770 722|938 &2 892 883
(Naive Bayesian) )
SVM 832 931 744 816|864 80.0 846 844|697 786 811 732|959 944 946 920
mdl4 23 Ex
(Alternating Decision | 818 908 688 788|864 700 846 756 | 692 792 757 710|959 926 892 883
Tree)
AN =A BA
7}];{1}{?—1%1\1?? 769 874 636 726|818 700 769 733 | 637 738 811 675|948 926 892 910
B E)
FEE 832 920 699 790|818 700 846 800 | 682 738 797 726|959 907 892 915
(LogitBoosting)
297 (Stacking) | 825 931 670 799|727 700 769 756 | 657 762 797 726|928 889 838 899
D BARE, N: ¥, St olol7] T: AA #= (2 %)
718 AFA 2 EHAD UE-E AFEL ¥ 79 EEAAME 71A S EZFQ vl glo], dedt A
167kR19) WFolA =ZA HojuA] gtk ‘dA'9 5 HRE F8) 98 Ao AT e wdL =
EA A99'E AYP UuiA AASS A4 B8 Ad 1 BHE o

A 2d FEe FRHUAY 2= £48 T3 o
$3o] AAd d&e vty dgdd Aseln ‘dF
of'9} ‘FAL A TS, o diAle] gk A3
ARS 2rg o) AZo)9l 54} Aol FaskA L&
the AMde  4E)lol8K(psycholinguistics) ¥oFolA
A7 A7EATH30-33]. (30194 o]d AS Ed)
Z Uii©] Fol3E 9 Uig FAE ZA37] 3 73
3 oojw Uig) Foje) thi-se] B3 7L AWk
dE B9, U.ol olF BAHtransfer verb)7} A3, U;
9 Ui©] ‘so82 A=Y A& o, Ui ol A& (goal)
9] o BAE A PHAls UM Fol2 HIHY
ol Ui UpdllA Foi7t 4R34, UcllA Fol8 o
HARSD A (3019 ol HHEL A4 A
& 53l HrEA s

< 2dg 7E317] Y3 (14leA A&7 714 &
F 11749 7

2L 2 oy

oletel %, AW F, Ade FHA
geA BA4E F 9o} 1 Awt gd

2) WEKAYE FA A= Waikato detolld javaZ L€ 714 ghg 2ZE
dloj 2 Adodojxgle) therdt Folo HelshA HE&d & gloy, 714 &
$€ o8 B =EA4 #8493 Q). (http://www.cs.waikato.

ac.nz/~ml/weka/index.html)

2t 714 &gl A 4 Brhe, 10-88 2A
Z(10-fold Cross-Validation)-2& & 103 A3 HoF
#Hog olFo FHk X e Az 7iAl T WYY
Zgo] mE Zt PSNTHA 48 A4 mde B3 A4
52 RAFE wo]xele, 2k PSNTHA 713 #ol
dAste d8dS A9 do FFES 9nsic) of
£, Npairdlde #3221 988 U9 A PSNTAAME Hl
9y t148e AU we) FEE)T. NnonolA] o)
2@l Aol 713 &tk o+, thE PSNTe H
3 71 Bol HAde dEF(d7Me vgY e3)
9] ujgo] o YEFd W /g 7] et ¥
8ol A RAXE AXNY, BE S WH F, SVMe| &
£ 32, BE PSNTeA HFHoZ F2 4%E
k. B 89 SVM &gol 93] o A&FES 93]
‘SVM-AA-A% ozt a2y, ol& Fd A8 st
o] HMolybs e 9¥ A =Ed(E 52)9 45T
Hmg Aot}

5.2 Walo] MO|RYE 0|28 9 MM B4 F

E 95 M3 w3}l zpzte] Molfd= A3 usie] A
ol f-EYtS o) 23 33 AY FEdS FEYL uwi 4
& Ho 2t} P2 _transe U9 HolH39-E, pl_
trans U9 Ho|FETE, transe U9 Holf¥wt
< ol4FE weo H5E Uitk ¥ Y Zd
TS GA 49y A8 A% EDDE SVMI

£



A Lie] 4 Holg ol 8d 43 AN 997
F 9 4749 /83 wale] Molfivns Iuide W 97 AH 249 H¥
Npair Nintra Ninter Nnon
D N S T D N S T D N S T D N S T
svin-ZA - A5 83 93 7 8 8 8 & 8 |6 78 81 731 9% 94 94 92
p2_trans (DT) 64 58 55 58 | 8 71 8 8 |60 78 79 68| 93 8 91 90
pl_trans (DT) 70 66 65 66 72 65 76 i) 56 73 77 64 91 87 9 33
trans (DT) 72 62 66 68 | 72 69 76 11 57 73 771 64 - - - -
p2_trans (SVM) 63 57 52 58 1 8 71 77 8 (|58 79 8 68 (%M 8 92 W0
pl_trans (SVM) 69 67 65 66 | 73 66 69 73| 51 71 7 65 | 92 8 92 8
trans (SVM) 72 61 66 67 | 73 68 69 71 51 74 18 65 - - - -
Di EAHE, N: 572, St olopr] T: AR B2 (249 %)
A AEsA "é%% &3tk TranselA Nnon<j Nnonofl 4} p2_trans$} pl_transe] FEEL A2l #|
35l %1" olfti, Uie] Hol#¥ 2 Cbst Cpoll 98 &3, 53) BEARRY AA F2dA o 73 o3

AAE W Cbhx CpE obd Nnon(Up$he oby- AHgto]
vl “41%0111}.
NpairelAdl Z2& FE° p2_trans®] ‘g% pl_

vk

T,

trans®} trans® AW $& pl_trans¢} trans
= p2_transol B3] A2HE ZTIE & A5ES HJ
th. BAMET ojely] BEolA] transe] o] A =
24, ol Npair(Up9 943< AA3}7 A= U A
o]%3¢] C-CON, E-CON, C-SSH, E-SSHZel| o4
ARJNAE FEs= o) Fo3iths 9fnlolt}. Npaird|
X 24 Eglo) 93] =&H transd & AFL o
o] FAd o3 g4 Ro2 FAHAD Trans(Uy)
Uiel Aolf38 ouigict
(Trans—7+3) Trans(Up7} C-CON°| A} C-SSHY
o, Npair(UpE d3 o2 AAd3e}
NintraolAe Z2& 89 p2_trans9 A% 73
Eo Eg, pZtransd] A3 EE AR EY e
e} ‘p2-trans-TA Ol Y3 =E2HASLS FAEHY
k. 53] BAMRAME o] FAHS o]&sle] SVM-A
A-AAsol] =E3tHem, £ 74 F=ZA Ninter®
o FEHE B3 SVM-Ax-A%o] sgsgich
(P2-trans-7+3, a) Uil d<le] WA7E Npair(Ui-g)
2 AgH3, 3 W U9 HelfHo] C-CONojH,
3 PAE 932 A8

=

piy

AFEL SVM-HA -5 Ag IHH3I
(P2-trans-7F2], b) Uiw] Holo] F3§ie] Nnon
(Up7} Nsalient(Ui-p) 2 A3 HASH Nnon(U)E 9
oz A43le.
aokstd, Zk PSNTHA 93 ZAAY o), PSNTH

2 AZ g o 2l Mol Y&S @, Npair

Uppdthe Ui & Uie] deold o8] o 33e we

W, Ninter, Nintra® Ui, URThE U9 FHold] ¢

FHS werh =3 16719 AFEZ Sad 3

A3 w9 3%, F SVM-AA-45F HzS

A AERAAME, ’“63 g HolfFuhg o183

9] Ninter, Nintra, Nnon®] Ad%°] SVM-AA)-4

27, Ae 2T Aes ¥g s A

B, Npaire] 9&0o] ¢ trans® 93T fdo] 9l
1 9 p2-transe] Ao)

T8 Zx F4E

£ oot S T oqfr
J]ﬂlo:—rll

o
3}
_\?_

A, T Ninter, Nintra®] 9¥o]
g3 Q¥ Aol deAE

%sﬂ AMBES 54,

5.3 § wsio| Mo[7t &

o rlr ol o1r tlo

aistol PSNTS) &0 0|

e &
THE HiEdN AT Adele C-CON(36%),
RET(21%6), E-CON(9%), RSH(8‘V) C-SSH(5%),
E-SSH(4%) €22 B3, Cbrl gl dales 17% %t

B 10&, Z} #Hole] PSNTHA d¥9 ti% Ry F

£ 10 Z #e]e] PSNTH A g8 2%

DESC NEWS STORY TOTAL

N Z N Z N Z N Y4
Npair in C-CON 25 (& 47 53 34 66 31 69
Npair in E-CON 63 37 60 40 92 8 62 38
Ninter in RET 53 47 72 28 80 20 60 40
Nintra in RET 87 13 33 67 87 13 73 22
Npair in C-SSH 37 63 30 70 64 36 42 58
Npair in E-SSH 90 10 80 20 80 20 85 15
Ninter in RSH 76 24 76 24 81 19 78 22
Nintra in RSH 62 38 71 29 67 33 65 35

N: H9% hed (PAEE 2ol + ugy digab, 20 98 99AL D BAHE, N R, S

ofebz] T: Al B2 (91 %)



998 FERAGFI =EA 2ZEH0] L $8& A 2 A A 10 (00610

o g¥o]l WYy uvigdRT Wol WAF Hele
C-CON# C-SSH F Hololth k3t FE H|-&o]
A FolEtt FE vlgo) & HoloA FFo] waieh=
Hlgo] ¢ EL2d|, C-CON# C-SSHAA= ztzt 93
Hl-&o] 69%, 58%%l WA, E-CONT E-SSHollME ¢f
of B4 B mxle 38%% 15%0)t). E3] BAIZAA=
°l¥ Exo] T=gth C-CONFH C-SSHolME Z
Zt 43 ulgo) 75%, 63%<] ¥rd E-CON3} E-SSH
diMe olrch "R e 37%9 10%olth 7z F=wa
FE Hgo]l M Ee AHojx, HANEL C-CONdA
75%, Fr&E C-SSHelA 70%, o]okr]E C-CONelA
66%, 281 AAHOZ C-CONoIM 69%z Ax =
& Hlol B HO|FHYSE & + Uk o) 5249
Trans-7+2 3 AXte Aypoln, 71&2] 471A] Aol
FHR & HEo 7Hksle ol 6789 HolHF
o] §Foje) JFE Ansher AAFHYL ¢ & Yok

5.4 M3 gslo] MO|7} & Wsjo] PSNTS| Yol

0|xl= st

¥ 118 A F2o)A PSNTU)Q &) t)sl
Un® U8 Holf¥ EX& RHY Fa ok
PSNT(Ui7t ol 38 Z}zb)A Nsalientz}b oldel
Nnonl 2 H¥EE we ofd 8o Ho|f3ze oy
d oul7l glemz X 119 o] walolA Mo EX
€, PSNTU)7F o)d w8l ZtZbo A Nsalientz2 A&
4 A9E Edgz FR Aelth dlE S|, <Npair,
Uiz, Z, C-CON>9] 27| 51%E, Npair(U)7} 3
o)z 2A0] UigolA] Npaird @ U9 Ao &
51%7F C-CONYJ& ojn|gct?

H 119 dlojelg B435t7] el WA E 711 £9
g Aeolgich

« SEPn  (Salient Entity Probability): PSNT(U)7}

3) Holzt C-CONQI i8] 23} UpelH Esalient(Ua)3 EAT & 3L
= A& Npair(Un}#]2Z, trans(Uie) 7} C-CON¥Z o Npair(Ui)
7} Esalint(Ui) 2t Bt 212 Npair(Urg) 9 2ok glajolr},

Ui A Nsalient(Ui )2 HE2 g8

« N-PSNT: Hl9g dig3o=z &g PSNT
*Z-PSNT: 9% 8308 H¥¥ PSNT

* Z-RSEP: N-PSNT9] SEPo| tigt Z-PSNT¢] SEP

Hl-g (o]d W3lo] M Nsalient2 2@F PSNT(UN7}F

¥Po 2 HHF gHF)

a9, AFRH ¥ 1122 =239= 089 Az
< AR
1) Z-PSNT9] SEP 34 N-PSNTe| SEPRu &
A5elM o =tk ol d¥es A¥E PSNT7
282 @2 RAET 6 2AF oA walol A Nsalient
2 AERE vt o8 Fie FdI, o)A
Walol A Nsalient2 A" A5 23R g A
o s st (e HAhe AX) £o WEsiA =ie
e ol Agsitigts @3} = EUiolA 35
7Vedt7] Mol
Nintra®} Ninter®] 7%, U9l Z-RSEPe] U0l
A Z-RSEPHT} ¥ ¥HA, NpairdMe o=
Ui ol4 Z-RSEPo] UieolA Z-RSEPRY} =t} o}
Al 23 Ninter(U)®} NintralUps Nsalient{Ui-1)
2 A¥9HAS wEt), Nsalient(Ui2)2 AL
W F¥o] He FEo] Erh WA Npair(Upe 2
710l Nsalient(Ui2)2 HHAHUAL wjHr}h Nsalient
(UrDE AREAE W d8o] s F8o) o =)
£3], o]¥ 72 NintraolA o =824 Yeht
o], Nintra(U;) 7} Nsalient(Ui2)2 2#HEAS o
ol BN FEL 3% T2 A uHle)A =
Nnon M=, UpdlA Z-RSEPe] UiolA Z-
RSEPRT}F 97F EFom Nnon(U))7} Nsalient(Ui-2)
2 AEHAE W Fo] E FEL 9%E 94 ok
UizolX Ho)#8& Nintras} Ninter?] 933 U3
3 Beo] vk d¥o2 HPA Npair(Z-Npair)e
ol w3l A EAF Mool i dzxu
ElvbA) @Erh Z-Npair ©1 B§, oA 2oy
C~-CON¢9] ulFo] T Holo] nig &7 AT,

o

153

o2 fr 4

3

o

H 11 94 F2o)A PSNT(UXS] g% ujgh o] @slo) Ho] £¥

Npair Ninter Nintra Nnon

Uiz Ui~ Uiz Ui-1 Ui-2 Ui-1 Uiz Uit
MM PSNT 9188 N Z N Z N Z N 7Z N Z N Z N Z N Z
C-CON 44 51 42 49 23 53 28 29 0 56 4] 0 20 21 0 0
E-CON 14 9 11 13 15 9 13 10 13 0 0 0 10 1 0 0
RET 25 24 27 20 39 25 271 A4 25 13 64 56 20 31 60 79
C-SSH 4 3 4 5 4 5 6 3 25 13 0 0 10 16 0 0
E-SSH 2 5 3 5 0 2 5 5 0 0 0 0 10 5 0 0
RSH 11 8 13 8 19 6 21 19 37 18 36 44 30 11 40 21
SEP 51 M 69 86 39 58 65 33 25 69 44 69 6 49 8 49
RSEP (SEP2] Hl&) 49 51 45 55 40 60 44 56 27 73 39 61 11 89 14 86

N HgR g (BARE 2dF « WGy gigAb, 7 38 diEa (39 %)



A wale] F4l dolg ol &3 38 A4

C~CON¢9] BiZo] N-Npair2] Z$o] mlsf & xjo)
7} Al gtk WbEe)], Z-Nintra®d Z-Nintere
Uizol A C-CONo| thE Holo] w3 M35l F=
AR}t Nintrazt UiolAd 98 o1HA Nsalient(Uiz)
2 HEHAAE #A, Uzl S Hol9 56%7t
C-CONoIY| wbA e ZAo|M Aol w3y
Hegoz HHEEdS W Uedlld C-CONo 3
e A8z gttt Ninter® vh37122, Ninter
7F UiolA 9ol Nsalient(Ui) 2 A¥HYLS
B, UioolA 2T Aojdl 53%7F C-CONoIUH
Hhgel), e z2AdqA gzl WYY ggdes 4
HHEAE d= UiodlA C-CONo| 23%AEE B
TS & 118 AA F2e dsig 27189
2k, Aeda 2 d3, olobr]e] Z-Ninterdl
A% UiaollA C-CONo] 75%< #HH N-Ninter7
$ 9F 27%, 29 Z-Nintergl 7% C-CONeo] ¢k
50%¢<1 ®FH N-Ninterol A& M5 C-CON©|
AR gtk Q9kslH Z-Nintra$t Z-Ninter:s
o7} C-CONY U994 Nsalient(Uip) 2 A¥=H
A7t Boh ok, 9% 449 #HelA, Nintra
(U) HE= Ninter(U7} Nsalient(Ui) 2 A3=He
o 2w Ue FHeol7b C-CONe)¥, Nintra(U;) =
= Ninter(Up)= d8oz 4" 71540 goe
7

o J

Uis | Npaife.o o Choee Cae |

w2 [ N{)air ............... oo oo CF..... |c-con
et [ o Ninter o O CFo]

Ui | Qlintra. ..... Cf...‘.j.:.:!;inter .............. Lo Nnon...... RSH

{RSH0UIl A O1d-Cp)
(a) trans(Uiz) = C:CONY o Nintra

Us | Npair.o.o. o o o ]

Uz | Nfaair ............... [ Cf.r Chie. | C-CON
| . Ninter....... G G ]

U [ C(Nintep. ... O NnoT | Rer

(RETOIA Cb)

(c) trans(Us2) = CCONY o} Ninter

999

o2 zEd Aotk

Trans(Us) = C-CONSl <]} Ul thall, Nsalient
(Un)2 Npair(Un)& 9veta, ] @ Npair(Un)& C-
CON9 Aolel o3 Npair(Up-1)3 2t} Npair(Us)©l
Upnoll 488 A9, Npair(Un)E= Ninter(Upa )39
7k "ok & C-CON9 Npaire, A 38 w3ke)
IR AF 2E, F AFF MY 2alN, A=
g dgtel Ao wal = QM 2Y Wl =7
el X b4 HAsA d99e 2D o)A 9F
o] Fil, Nintra®} Nintra?] ¥&e] U292 C-CON©|
9 23HA 98¢ A HeA AuEa g 1a)e
U9l dolf3e] RSHS! 4%, Nintra(U)7} trans(Uiz)
= C-CONY Ui2olA Nsalient(Uip) 2 AAZYE ol
AHE 4719 LBlA Nintra(Upe) ¥ 2428 B
2t} Nintra(Up7b UnaollAe NpairZh ofdAlgts 2
o)H F w3} Uio9t Uisolld A43F 0% Npairgl 4%,
Nintra(Ui o] § @8lE %8 ojn) 3A w& A9
g3} 1] Adolx Az AeFge 5 ok gEd, ¥
A LA 9oz AHE JleAol B 37
Wl Bl BN Al sids Ba, x4 gaiiol
A 7 AR AR dsle o dA3A &L
YAZY, 1 oo)de] § 37
AEE § o NMRE A 2R ez gAa"
sl & ohg "2EoM 13 1(a)dl deHe
RSHS] Nintra(Up) 2] A& 2aRA}.

Ui-3 ( Npair........co L6 N Cfovinne Cf..... ]
l
Uz | Npaifeo..... T Covr | c-con
I
Ut | Npair..... Chornren G )
Ui j o CF e CNiDEE) Cf......:,,‘l\lnon ....... } RET
(RET Ol Al Cb)

(b) trans(Uiz) = CCONY w Ninter

U | Npair....._. o Chrrvors Chonene 1
|

Uz | Npair....._. Chrrr Chror O [c-con
Ut | Cpo..Ninter...... o Cnnr]
Ui l ................... Qinon) ............... Nnon..... 1

(d) trans(Uiz) = C-CONY # Nnon

2 dsela] 71 Aol Y= B AHY BRST, 0BZ0E B4E BAAe] WolAn, Ay 9B 9A8 WK Cpr} WO

e gdol Soln REe

& sl A8+ Yt FEe e,

19 1 Uie”} C-CONY | Ninter, Nintra, Nnon¢] w3}



1000 ARG =EA

(Eﬂ/‘\E 3)

Ur &g A g3 8 AR e,
E(> Ct: &3t > A=Al > AR, Cpt 33t
= Nintra: 34}, Nnon: A=A, AH&
Uz [8712(9)] 2 ZAIE BHEoA T
= Cf: ¥ > FAL, Cp %3, Chr 33k, Aol
C-CON
= Npair: 3%, Nnon: A}
Us &7te) & $5= &8 Basis Aotk
= Cf % > F > I > BH Cp &%
Cb: ¥z}, el RET
= Ninter: 384}, Nintra: %, Nnon: B3#
Usr B, [32e(p)] =el/le 525 Mk
= Ct > =g > 8% Cp R, Cor BE,
He]: RSH
= Ninter: &%, Nintra: 3%}, Nnon: =7}
Uss TS 9F A Hlaeke] 2% It
= Cf: & > 8Bl > 8%, Cp % Ch &%,
ZFo}: RSH
= Ninter: £%, Nintra: 3, Nnon: B}AFF
9l "AES AA FAle o=, UM U7HA
A7} Grer A Hogh UsdlA ‘§x'2 uhya
Ul oA @zfes o 2ok o] w, UsiolA
‘zPe] Age AdAPA AR, vrE FHd 2
A o) EAWAA N BANA AL 2R
C-CONQ UM Npair2 A@sjol Ui UsellA 37}
o] o141 Aefjol] EAZY/EFNAAM FAl] A dAAH
HAlZ A7) dEolth Uy tidlell Ues 23
) Ba UspdlAd Fe U9 @Ps mlariAz
RSH9 Nintrae]zl 8x|gl, o] of ‘&Fe] Age (A=
YA geu, oy ‘FFo) old oA FHE HASt
2 7371 wiojtk
Ninterd| & o]} e #Aog Ui C-CON
o] Fed ANE AW & gtk 1Y 1k 1¥
1(c)= RET® Ninter(U)7} trans(Uiz) = C-CONY
U9l A Npair(Ui) 2 A89%e o, AT 4] &
8o A Ninter(Upe] ¥3t 425 Ro &oh 28 1(b)
oA Ninter(Up)E o|d A w3l Afoz 47
M EARE o AR Yz 1 A A me AR
o] vlg] & o)A walE F& v AR el Ft
o} wEd, @ 23l b} dAERA grisks 9%
o2 AAE el o the HaECA 2¥ 1)
o) B¢ RETIA Ninter(Upel A% 2HEAL
(A2E 4)
Up Aickels 2032 2 o Aol 2R Apold &
Age 71TE,

AZEYo0] 9 24 7 2 A A 10 220610

= Cft Ay > 23 > A > A%k > 717,
Cp: Aty
= Nintra: ac}a Nnon: 7+3, A, 1%, 71T+
Uz [Ackee(g)] Adelgliz gk
= Cf: 71\:}3] > Fgh Cp Aoke], Ch AntE,
Ao} C-CON
=> Npair: #the], Nnon: A&
Us [#Adel=@)] £2 22 wert
= Cf: Akl > U, Cp Attg, Ch: Ao,
Zel: C-CON
=> Npair: At}&], Nnon: U
Us (AT 9()] SHFE 2ol
= Cf AtE > & > F4A5E, Cp &, Co A
o], Mol RET
= Ninter: At}2], Nintra: &, Nnon: F4%-%
9] d2E2 Ax FAz A2 UM Us7tA
3 7}"} F=37 BHAE Ade’z {4 =Hozt
Usell A ‘o upfaa UglA Ackels 8ol
748 A FA) ol AT UdlA Us7tA A
o7t AR FAHA el A4 A i 8
Ag HAE AelRskr] wEe] UdllA Hicke]'e] ek
o] zRrAx~H) 339 ElAE 2004 U2 Ninterst |
s & u, 2 RETY Ninterg}l slHets dAE 2
9] UpollA] e ojasirt olf, 7 Ninter7} %A
o 3hte] dElelAvt 2ol At @A BAR
Vel sl 3takel 94 o] FEI AA3M
2 A2 247 o)t
1% 1(c)olA, Ninterel W3} A2¢ 1¥ (@9 F
A3, 1(b)et Bl %S o o)A LsldAe] FE
Ae ofshAwt 94 a)9) 2L oJfE F¥Y 7 A
o) &t} 28 1(d)¥ Nnond W8 Z2E R Frh
Al 1(a), 1{e)sd TY3AT, Nnon(U)7t Ninter(Uy),
Nintra(Ui)ol] #ls] @AAdo] dojx|7] w7 1(a), 1lc)
wole 98 YA seAel ¥E 4 AUk a¥AY
1) the AZE Ze Nnon(Udel ws] d&o]l =
e =l
[k, UdlA B3 8348 2x A &%
i 54}1’“" 23] e HAES 93, AYse F
A @3 Uipel dolo] Myl H3Fg et
PalEo] UpolA Nsalient2 H#=1 1 o
ool C- CONO]“‘ 1 EAES d¥o
sBsAe] Eok 2 olfE, A UM Ee A ¥s
oA A ARAES ;%X] &AL B dAPE 72
2 @ dalel FuEls, aze) C-CONY Uizola
Nsalient®2 2#Ho], o]z W3E sl Aol A2 £
o #AZ HArE Ak #Folth J1E A7t



A% watel F4 Aolg

RETH# RSHelA Cb(Ninter)®} 73412l Cp(Nintra),
#AARe] Ch, Cp7t obd FHAIES &3
AgstA Pt HolM o Zulx 4 A
7, ol AR 948 A4S AT p2-trans—713
odu] 9 Axe & 5 A

6.8 E

B =RiAE,
SRR ALl %é.ﬁ} ol&9 6717 Holf¥E 0|83
A3y wste] |
Z413} o]&d 74| ”S‘
47}A %3 (Npair, Ninter, Nintra, Nnon)2.2 #¢
oS, 7 f3EEE mHaE B 98 A4 B
F&agny. o 2n, Y& F48 olgeE A
4 N 9 BAES o)A TR w3ke] Hol
oz AHE & S-S welx, o) PAEY ATAR
3% 4L A DZ*'Erarls—ﬁL7do 73_'3}95\‘:]' T
A5 sl Fa Holg o83 4¥ A4
53 o AdE AH43 2de] A%E vwdtd,
o] Aol e Aex dxsAY A9 ZAEE
Q"]g}?\i‘;}

ERAAE ojd Fusle] AR TE nASY

ool

fo o o A

o} o]

:‘Ooﬂ.mﬁL

Lo ot 1t mlo rob i -

r01

™ ok

i

o} 1 WSS 9 st A7l B Bartk 5 =
& B =i AAE dRojst Ze o9 vk
S350 thE Qdojo) FHesa 1 ERE Y2 A=
g5 AA2 ol Sich

#2128

[1] M. Ariel, "Accessing noun phrase antecedents,”
Routledge, London (Croom Helm Linguistics series),

1990.

{2] W. Chafe, Discourse, consciousness, and time,
University of Chicago Press, Chicago, IL; London,
1994.

[3] EF. Prince, Towards a taxonomy of given-new
information, pp.223-225, in P.Cole(ed.), Radical
Pragmatics, Academic Press, New York, N.Y,,
1981.

[4] JK. Gundel, N. Hedberg, and R. Zacharski,
"Cognitive status and the form of referring

expressions in discourse,”

no.2, pp.279-307, 1993.

M.AK. Haliday, "Notes on transitivity and theme

in English,” Proc. Linguistics, vol3, no.2, pp.199-

244, 1967.

[6] BJ. Grosz, AK. Joshi, and S. Waeinstein,
"Centering: a framework for modeling the local
coherence of discourse,” Proc. Computational
Linguistics vol.21, no.2, pp.203-225, 1995.

Proc. Language, vol.69,

[5]

[71

[8]

9]

[10]

(111

[12]

[13]

[14]

17

(18]

[19]

[20]

[21]

g% 3 44

1001

H. Cheng, "Experimenting with the interaction
between aggregation and text planning,” Proc.
ANLP-NAACL Student Research Workshop, USA.
2000.

V. Mittal, J. Moore, G. Carenini, and S. Roth,
"Describing complex charts in natural language: a
caption generation system,” Proc. Computational
Linguistics, Special issue on Natural Language
Generation, vol.24, no.3, pp.431-467, 1998.

R. Kibble and R. Power, "Using centering theory
to plan coherent texts,” Proc. 12th Amsterdam
colloquium, pp.187-192, 1999.

R. Kibble and R. Power, "An integrated frame-
work for text planning and
Proc. 1st International Natural Language Gene-
ration, Mitzpe Ramon, Israel, pp.77-84, 2000.

Y. T. Mitsuko, M. Fujiwara, and T. Aizawa,
“Centering as an anaphora generation algorithm: a
language learning aid perspective,” Proc. 6th
Natural Language Processing Pacific Rim, Tokyo,
Japan, pp.557-562, 2001.

R. Prasad, "Constraints on the generation of
referring expressions, with special reference to
Hindi,” U of Pennsylvania, PhD Thesis, 2003.

JE. Roh and JH. Lee, "An empirical study for
generating zero pronoun in Korean based on
Cost—based Centering Model,” Proc. Australasian
Language Technology Association,
Australia, pp.90-97, 2003.

JE. Roh and JH. Lee, "Generation of natural
referring expressions by syntactic information and
Cost-based Centering Model,” Journal of KISS:
Software and Applications, vol.21, no.12, pp.1649-
1659, 2004.

M.Y. Kim, "The centering of Korean discourse,”
Seoul National University, M.S. Thesis, 1994,
M.K. Kim, “Conditions on deletion in Korean
based on information packaging,” Proc. Discourse
and Cognition, vol.1, no.2, pp.61-88, 1999.

B.R. Ryu, "Centering and zero anaphora in the
Korean discourse,” Seoul National University, M.S.
Thesis, 2001.

MK. Kim, "Zero vs. overt NPs in Korean
discourse: a centering analysis,” Korean Journal of
Linguistics, vol.28, no.l, pp.29-49, 2003.

R. Henschel, H. Cheng, and M. Poieso, "Prono-
minalization revisited,” Proc. 18th International
Conf. on Computational Linguistics, Saarbruecken,
pp.306-312, 2000.

M. Strube and U. Hahn, “Functional centering:
grounding referential coherence in information
structure,” Proc. Computational Linguistics, vol.25,
no.3, pp.309-344, 1999.

M. Walker, M. Iida, and S. Cote, "Japanese
discourse and the process of centering,” Proc.
Computational Linguistics, vol.20, no.2, pp.193-232,

pronominalization,”

Melbourne,



1002

(221

(23]

[24]

[25]

[26]

[27]

£28]

[29]

{30]

[311

[32]

[33]

AEARIEEA LZEAC B F8 A 32 A A 10 200510

1994.

R.J. Passonneau, "Getting and keeping the center
of attention,” In Bates, M. and Weischedel, R.R,,
editors, Challenges in Natural Language Proces-
sing, Cambridge University Press, pp.179-227,
1993.

D. Byron and A. Stent, "A preliminary model of
centering in dialog,” Proc. 36th Annual Meeting of
the Association for Computational Linguistics,
Montreal, Canada, pp.1475-1477, August. 1998.

B. Di Eugenio, "Centering in Italian,” In Walker,
M.A,, Joshi, AK, and Prince, E.F., editors, Cente—
ring Theory in Discourse, chapter 7, pp.115-138,
Oxford, 1998.

M. Kameyama, "Intra-sentential centering: a case
study,” In Walker, M.A., Joshi, AK., and Prince,
EF., editors, Centering Theory in Discourse,
chapter 6, pp.89-112, Oxford, 1998.

JR. Tetreault, "A corpus—based evaluation of
centering and pronoun resolution,” Proc. Computa-
tional Linguistics, vol.2, no.4, pp.507-520, 2001.

M. Poesio, R. Stevenson, H. Cheng, B.D. Eugenio,
and J. Hitzeman, "Centering: a parametric theory
and its instantiations,” Proc. Computational
Linguistics, vol.30, no.3, pp.309-363, 2004.

K.F. McCoy and M. Strube, "Generating anaphoric
expressions: pronoun or definite description?,” Proc.
Workshop on the Relation of Discourse/Dialogue
Structure and Reference, held in conjunction with
Annual Meeting of the Association for Compu-
tational Linguistics, pp.63-71, 1999.

M. Strube, and M. Wolters, "A probabilistic
genre—independent model of pronominalization,”
Proc. 1st Meeting of the North American Chapter
of the Association for Computational Linguistics,
Seattle, WA, USA, pp.18-25, April. 2000.

R. Stevenson, "The role of salience in the
production of referring expressions,” In Kees van
Deemter and Rodger Kibble(eds), Information
Sharing, CSLI Publications, 2002.

B.K. Lee, "The effect of verb causality upon
pronoun disambiguation in sentences with causal,
adversative, and conjunctive relation,” Department
of Psychology Graduate School of Seoul National
University, M.S Thesis, 1989.

HE. Yun, "The sentence reading time and the
comprehension of anaphoric pronouns as a func-
tion of the causality implicit in verbs,” Depart-
ment of Psychology Graduate School of Seoul
National University, M.S Thesis, 1984.

HR. Kwon, "The effects of semantic factors upon
comprehension of relative-clause sentence: the
semantic factors of co-reference and cause,”
Department of psychology graduate school of
Seoul National University, M.S. Thesis, 1983.

v A e

2000 29 RAista AFEFE &

LA 20006 38 ~3A 2PFFHstm 7

FEBGT AAEYHY, BaRoks

CGAE A, JIA dY, Addeixg,

Bsolx2)

4% %
20014 29 olFTish AFE T o
AL 2003 249 2oty AFEHZ

L8tk AL 20039 39 ~EA 23

sw AREFH Ay, BAEops
ARgA, ANz, dolAe, 7
A el

°lF 9
HAUAEGH EEA @ AZE o] D 4
AAANE =z



