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Exploit Comparable Corpus to Chinese Zero Pronoun Resolution
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Abstract A bilingual approach based on a comparable corpus is proposed to better detect and to resolve Chinese
zero pronouns. The concept of English equivalent sentence is defined firstly. Then the equivalent sentence is
employed to redefine the distance between sentences and to extract bilingual word alignment features. In this way,
both zero pronoun detection and resolution of the baseline system from bilingual perspective are improved. The
experiments conducted on the OntoNotes5.0 corpus show that the proposed approach can significantly outperform

the state-of-the-art system.
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Table1l Chinese zero pronoun detection features

75 FFAE 1]

F1 First_Gap T Z ARSI T, w0 F

F2 P_Is NP 2 RAFE AN NA, BN PR —AS NP5 &0 T, &0 F

F3 Prls VP 7 REATFEAE N NA, FAE Pr2—A4~ VP AT S T, B F

F4 Pl_Is NP&Pr_Is VP #r Z TR W NA, BN PLZ—A NP5 H Pro2—A VP A5, W T, 0 F
F5 P_Is VP 2 RATFE AN NA, BN PJE VP SN T, I F

F6 IP_VP Wr 5 8 C Y1 M IR L, EAEE— VP AT S HL B R SR —A IP 550 T, 750 F
F7 Has_Ancestor_NP W VA —A4~ NP S0 T, 750 F

F8 Has_Ancestor_VP SRV A A VP UL S T, 0 F

F9 Has Ancestor CP MRV A —A CPI SN T, 70 F

F10 Left_Comma WA Z BAJFRE— s U NA, FSUER W E—ASES 0 T, w0 F

F11 LastWord Z 17 HIARARY 5316

F12 NetxtWord Z (A IAHAR I 53]

F13 LastWordPos Z W7 ARSR I A iRl i

F14 NextWordPos Z AT HARSR IV A i

F15 LastWordPos_NextWordPos Z WY ZEARSR B 43R + Z B A AR AR Y 43 iml il
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Table2 Zero pronoun resolution features
5 FHE gl
1 Dist_Sentence 25 ATER—ARITF Y 0, HZE— AT 1, MR
2 Dist_Segment 25 ATER A5 Al 0, HZE—A N 1, MR
3 Sibling_ NP_VP 25 ATERFRA TP B AR T S T s B SLR  0 T, 0 F
4 Closet_NP A RIS Z sl RS TR T, I F
5 A_lth_Peroson AR~ T AR, Rk, REN, xR First, Second, Third, Neutral, Others
6 A_Role A R EIEEEFEEAL, 2% RIE Subject, Object, Others
7 A_Has Anc_NP # A NPT S T, 50 F
8 A_Has Anc_NP_In_IP A —A NP RSS2 FIZT 502 A A IP AL S BRI T, S0 F
9 A_Has Anc_VP #AF—A VP A T, S0 F
10 A_Has Anc_VP_In_IP A A VPHILSETT S HIZ T SR A SRR IPAHLSES SRS T, & F
1 A_Has Anc_CP # A A CPULET R T, A F
12 A_Grammatical_Role A TER T BRI IR IR M G2 21 . IR ECHAD, WAREEIRCY S, O 5 X
13 A_Cluse FATETAY . S SR M EEX 3 FME L2 AL, HHEE SRR M, 1, S, X
14 A_ls ADV 5 A SRR NPTEN T, A0 F
15 A_ls TMP A &I NPT, 00 F
16 A_ls_Pronoun # A JE— RN T, T F
17 A_Is NE A RSN T, R0 F
18 A_In_Headline # A FFAESCR bR ) T, A0 F
19 Z_Has Anc_NP # VA NPT M T, 50 F
20 Z_Has Anc_NP_In_IP VA S HAZT AR VAR 1P SRR AT R T, A F
21 Z_Has Anc_VP # VA VP A T, 50 F
22 Z_Has Anc_VP_In_IP FV A A VPHLIE A, I EIZA SRV AIRAR IP AT SRR 50 T, & F
23 Z_Has Anc_CP # VA CPALET R T, A F
24 Z_Grammatical_Role AR Z By A R I S, A X
25 Z_Clause #7 VAEFA), M7 A4, @A, B3 =R LSMEF T, REEME S IR M, 1L S, X
26 Z_Is First_ZP # Z SR T — AN BRI T, 0 F
27 Z s Last ZP # Z R TR — R T, 50 F
28 Z_In_Headline A ZAFTESCRRYBRAE U T, 50 F
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B4 (VA), “AB” (VE), HAbzhid(vV)F M8 i
W(CS), MiES 35 —ES B ERE & 2"
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Fig. 1 Improvement of bilingual zero pronoun
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A U (A SCAOG I S i) P 1]) . 1 s # T AR
BLA R /N TR B 3 A BEERALNG 3) K xS 1R
BY TR A s B e 3C, TR SCAR AT A AL
f9 SRL, JFHET SRL RYZERIEAT IR/, )
TESLSCH YA o e AR PRSI SRR L, X
B B ST AT EA TR R

FATLAR N spSCT A1 0L, BEAT RS %
FRARTPUN M o [R]— DS ] DU 7 2
AFar, BZATAR AR E R R . AR
o B A L Al R, FRATTHE TR 4 ot
TFRME G T PR B IERBOCT 1A 1%
fit, #E ENESESFRAIEIE. fpl). &
JLT AL AR AT, WAL R T A 2 AT
AHEFE, RWE—L%IEE ST EFIEEE
TAIEE, K R AT AR N REER A ]
HUKCIPE g7 7 8

HHMERGER L, J5 S F 487 AT 5 F9H A 3=
A LUT =05 m ek 1) FRAITH IR 5L
AT HEAT, BRSNS A AR B — I RS 4
2) X T RE - 5 0 A e v e AT A i R A B E
FRATH 5 ) 5 R A O — SRR, AN E
AR MA T 6 74, 3) EFHEIUHM
g LA SRS Hrp 3G BEATTRIN 57 I B AR 5C
FHAIE

B AR XGE X FFRRAE: 1) ok et i i1 9
SO S S B TR s 2) rh e AR AR S S
PO R AR K H AR 5 3) Hh SO S, R AR AR
55 SEAT i 1] 2 75 40 35 A 15 AR 4) TSR
B, AR AT S e Ao i e A 1 A A,
5) rpaCsiserh, FARACIS ST A o i ] 64 4 i
P (FATHE £ A T R AR A AR B A AR ROR SRR
—ATA); 6) FESCRIFE A, TR A5 ik Se T iA)
[ (5] A

4 ZEW5SH
41 XWigE

AT R ST & ekt 5 R R R 5
HJ7E CoNLL2012 shared task!™ 13 ¥} [ OntoNotes5.0
TSRS . N TE T RS B S ARSI Y
SO, AT 48 A I T 5 78 CoNLL2012
shared task $2& {11 [ 2 a) 244 (Auto) L= 73 5 % £ 4
I, NW, MZ, WB, BN, BC I TC /7525, JXi4
iR Overall FEATSCH M . PR 5 A R FH 3
3 R (R) . HER R (P)FITF {H .
42 IWHERSH

HHAS s, RATEREE 2 AER T
MMERE . 2 344 HIME R G AE A S LRSI T,
PL4 8y sk A7 S Se Rk 2 AR, A B B B
SRL FIAL#S B ARAS 1), FELSEah ik — b ity
TR AR I TR RN T A7 AR ARG Ol . R A LR,
2 3t H TS R i g Chen R R R AT
3 i 4 1E OntoNotes5.0 i ¥ - NW, MZ, WB,
BN, BC Fil TC iX 6 &l 4 E e fEi, LLAGX
6 A SRR IR RE S Ol DA 3 RTLIAHE] L
R

R3 REMEELLER

Table3 Comparison of system performance %
Chen %11 FEERGE SIARGER S RS
Bl
R P F R P F R P F
NW 11.9 14.3 13.0 13.4 157 145 18.2 239 207
MZ 49 47 48 8.9 7.8 8.3 9.7 134 11.3
WB 20.1 14.3 16.7 14.2 11.4 126 16.2 145 15.3
BN 18.2 223 20.0 185 24.1 20.9 19.7 21.4 20.5
BC 19.4 14.6 16.7 21.6 14.3 17.2 229 19.2 20.9
TC 318 17.0 222 30.1 15.6 205 29.7 19.4 235
FLEEN 19.6 155 17.3 20.3 15.8 17.8 25.4 20.7 228
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1) AT B R GEAEA [ B 4E (B WB k) I
() 2 BLER AL T H R 1k fE f 47 A9 Chen 20 R 4,
MU R G AR PERE L Chen MRS F &
2] 5.5%, HAKRTFE, 16 NW B b, sk RS0
F (i} 20.7%, A% T Chen Z R 4 1Y 13.0%, A
7T AEEERTE. 7E MZ B |, RS
M FEA 6.5%M T, A WB %44k b, ook R
Gl FAEEA 1A% FEAL. 76 BN B4 1, &
RGN FAESRTHIREE Je/ N, R 0.5%. 7E BC %k
WA b, RGN FEA 4.2%M 7. fEmE
M) TC B4R I, i RGN FHEA 1.3%1 1
Tho BARTF, TRATEIAETG BT ABGE Y Sk
ARG RE O H AT 0 M A B i 19 Chen ZE11 ()
EX

2) 5IATH RS, 51 ABGE B ki &
4i1E BN £ FAUTERER 0.4%M0 R R, e Higy
AR LA AN R T, AR, A
TFRAEE R FH 17.8%, it RS HEHY 5%, B
kA, £ NW UL L, HXTFRETFEM FE
14.5%, Mk RGILTE 6.2%., 7 MZ diEdE b, 4
T HAETE G F 4 8.3%, kit R4 F+ 3.0%.
7 WB BiidE b, ik RGN FEERT 2740 E
Mo TE TC 5 BC ¥ 4E I, ik RGEM F {E 55
2T} 3.0%F1 3.7%.

T =2 MBI A B RGE (5 BT SCE R AR
TH ff B A BT (48 AR I AR 48 A I 0 e ) 1)
DR, FRATTFEbR HE )RR 3 Bl ) A PR IE OL T
HEATSLE .

4G HEE R GG T 2R GE AR I A TR
A S aERE LN 48 RN e . 3k 4
ATLVE W, S A S aE R s SR L, 5T
UL AE el A oA AR A5 O T P PE TR RO/, 3
F B N A)EE (R B A IE 5 5 15 S R R i R
RIS TR . £ — R L, SUEFEENTIA

®4 B FHEATOERAEEE

WA 1 11 Sl Ak 20 B BRI AT 55 (R 5

F 54 A A S AL, 7R E AR AR
(PRAEFAR AT A1 A SR ORI s L T, &
FRAUHMRITERE . AR AT IR S, Ag iR
G U IR ARG, SO R AT A 0 P RE AR
REVHA T A8 IR B B TERE . AN, AR LIk E
ARG, Tefi bR AR A, B o] AR XGEE B
AESE TH IR RY F (E29 2%, 7EEH] A 3h %45
PRI BT, il T Bt R G 2 35 QU 1k
REIE THMER S, BAHICFIRINARLN F (IR
T 5%,

5 HFRiE

ARSI T SRR R R ST &, IR
FLnth b Al ARGE (5 Bk i — 25 2 T2 45 1T A 0 v
. $& T [ g6 S AL 98 SO S AU
R, DI T R 8 AR bR 1 AE 4R A B SO 4
AU AT O i o B SO AR U O IR
Bl SCR AT IR S S, R R A K A
PRI WA, B2 AR A W LA g o FRATTAE XS
AR A O vk A ek AR v R B, A8 R T O
T AN B A Fe 24—~ 45 AL (OntoNotes5.0
HRH R B R T 99%) . HE L, FRATR TR AR R
551 LA sl R A 18] Sk o 19 5 15 B 3 i DL Clause S
HLG IR, SR JE LA TA) R SR AR BT, il
ABGEAR B, 4 I UM R A . SEge 4k
TR, AR SCHR 0 5 o ST B A R (1
SCEFR AN AN iy i v] LA i i p SO AR AR
REMPERE .

JRUAE AR 1 5 A rh SCR AR AR R U A
fife 7 TS — o i, (AR SRR R RR A A
R EETEZS ], AR SCH T —F 5 h 9 Sex 45
AIRHIE, FEHEE TR TAES, RATE I — 21288
HABESCRT L T 22 ) A A DGR, O v S R]

x5 EABAERMMNHDIEERERIELRE

Table4 Performance of Chinese zero pronoun detection Table5  Performance of Chinese zero pronoun resolution
% using automatic parse trees %
‘ BRI FITE AR A SR ‘ FREZAR T EpFIES iAW
P R F P R F P R F P R F
HMERGE 729 582 647 627 394 484 HUERGE 48 448 448 203 158 178
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