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Abstract: To solve the task of Chinese zero pronoun identification, this paper proposes a Chinese zero pronoun
identification model based on deep neural network. Firstly,attention mechanism is applied to learn more semantic informa-
tion from the context of zero pronoun. Then,Tree-LSTM is used to capture syntactic structure features of the context of the
zero pronoun. Finally,semantic information and syntactic structure information are combined to identify the zero pronoun.
Compared with the previous zero pronoun identification methods , experiments on Chinese OntoNotes5.0 corpus show that our
proposed approach can more effectively improve the recognition effect,and the F1 value reaches 63.7%.
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Fig.1 Framework of Chinese zero pronoun recognition
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Fig. 2 Syntactic parsing tree of sentence 2
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Context ,...4, = (X, %5, X, 1), (1)

Context,,;,, = (X, ,X 0, X,). (2)
X x =[wsp, ] w, FOR5E D EER TR B p, FoR AR & x, Jyw, Flp, BIPHE 8 TARBOCL B
TR B ASSCR AT LSTM 28X AN ¥ 51 Context o, A1 Context,,, . 3 5 JE4T 9%, LSTM #9234
TR

i=c(W"[x;h_]+b"), (3)
fi=a(WV [x;h,_]+b"), (4)
0,=a(W-[x,;h_ ]+b""), (5)
C =tanh(W' -[x,;h, ,]1+b"" ), (6)
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Table 2 Parameter setting of the experiments
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Fig. 4 Learning curve of the model on the validation dataset Fig.5 Effect of r value on zero pronoun recognition
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Table 3 Comparison of experimental results of different models

Jrik P/% R/% F/% Ttk P/% R/% F/%
Chen and Ng(2013) 55.1 50.6 52.8 Liu et al. (2017) 42.8 73.3 54.1
Chen and Ng(2014) 42.3 72.4 53.4 Rules+Attention+Tree-LSTM 49.9 80.2 61.5
Chen and Ng(2016) 50.1 75.1 60.1 Rules+Bert+Attention+Tree+LSTM 54.6 76.4 63.7

MABHRK T A SCHERIZE KN Bert Z 1l L # ' Chen and Ng(2013) F1(2016) AYAR R 43 A% T
5.2%H 0.2%. 58T K IN, X AL R G GapLas 2 2 0 7. HhsC R AR BAT B0m R0, il &
T AR AR AR 2 X6 H SR AR R TEU ARG R LA B A T T VR . A 1Rk AR SO AL T8 2
Bert Z ISR 2Z 5, B4 T AR G SC AR )R U A A

H T3] Bert BERL7E 45 RAT 55 L BHUS T 3807 M BUR AR SC 243 T AE A B A Bert TII 25
iy R FIH Bert 1 encoder |25 i 25458 A SCHLARL b (1) 90 (] F2: 38 /5. T Bert 19 pytorch fRAS H HY
i R R i | AR SO SCIa) e R A A 04 ) e e 80T AR, AR AR R G . AR SC
FEARXT Bert MIZSHEATIO , (0K Bert X258 A% H VR A ARAE. SEERR B, INA Bert J5 A #E OntoNote5.0 1
SCER EB F A AERRFE BR300 63.7% 54.6% 1 76.4% F H R IERRI S T 2.2% K&
FT 4.7% BB EETFET 3.8%.

2.5 HEHRSH

£ 4 FrR A SO AR AR R BT R VR .
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Table 4 Comparison of experimental results with different modules

Jrik P/ % R/% F/% Jrik P/% R/% F/%

Rules+Attention+Tree-LSTM 49.9 80.2 61.5 Rules+Attention 47.2 73.6 57.5

Rules-based 24.2 99.1 38.9 Rules+Zpcenter 45.4 76.0 56.8
Rules+Tree-LSTM 46.7 84.7 60.2

W 4 Wi7R , Rules-based &7 A SCRAR Tl 5 4 A A B T A 1l 2 AR Tl o 28 4 1 S B 35 SR AR AR S
AT, [l AR A A 1 R AR 3k 51 99.1%  (HURKE A R AIE , B 24.2%. PR 3 2RI M
W) 2 A AR TR AR i S 4, XoF 4 [l 3R A K o .

Rules+Tree-LSTM /R A% SCALRY 25 B v B AL He 2 J5 i 52 30 25 58 O F A 60.2% , R i R
46.7% , 43 18134 84.7%. 1T A3 A %) )l 70k BT B0 R | 384 Tree-LSTM X B0 53 m) A 1Y
2] HNE BT AR I 4k S AT A s S B EDRE S RS R X B LR TS WIS AR AN R

Rules+Attention F7R A% U L R Tree-LSTM ZJ7 B SEIR 455, e F{E R 57.5% K550 47.2% , 4
130y 73.6%. AHL T Rules+Tree-LSTM, JER A &5, T A9 [0 3 MR T B, % 32 2802 DA Ry ) ik 5 4 £ 2L
B T EOTC AR R S A

Rules+Zpcenter F/ [A]Bf 2 BR Tree-LSTM FIH A1 E I HLGI B 2 J5 9 L g0 25 3, H F (Eh 56.8%,
HERA R R 45.4% , A3 012K 76.0%. F AE TR FEARIER T A S0 B I HLTIFD Tree-LSTM A4 25 1E.

2.6 SHIROW

X RSy H AR R DR A SR AEAT o0 b (N 3) %5 SRFARER—GHNNERANESH
*ﬁ vaf)rﬂ , Zg’fhlﬂ IE] *E‘ E/‘J//gn TEJ %El%ij(%ﬁﬁ%ﬁﬁ Iﬁj - Table 5 Statistics of zero pronouns that are not in same
R, ELULAT 354 2 R 3 I 4 10 4% i i sentence with antecedants
ZHIAF R g, R 5 A TN O g i A ST HETS il e
. AR SCHORE A S B R A B P HEAT , 5 SR Y Fi B 21 171
RITIF IR, o3 B AT 4370 636
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AT A SCEACTR BT 55, AT LSTM Zhiith o SCEAC Il 1 LR SCE B, P v 3 7 ALl 4l e )
T B SRR S, AT EOR TR SO S I 1R SO RAR B AR R Y.l Tree-LSTM X%
AR TR SO RIE S {5 BT i , K v SCAR R A 1 45 R £ L A R AR I T A2 5 o 22 IR 246 o
TR HEA TN, AN S U i TR JEE 2 ~F T3 12 [ s 0 i SR SRR ik 454 £ R AT SO AR A 3R
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