A5 % 8 T (= Hl ¥ B[ Vol. 45 No. 8
2022 4 8 CHINESE JOURNAL OF COMPUTERS Aug. 2022

BT oS ARSI R R IOE X f BiRid

% %1) ﬁ[&rﬁ/ij’:‘)l_g“ 'EEE[E&}%D

D(EBUR 2 E R MG e 4 2E B BRI 430072)
D(TTRIMBINR R F R GRIEERE M 510420)

# E X EARE (Semantic Role Labeling, SRL) & £ U5 45 % /5] 1 T A0 & 09 18 18] S0 L 1) 3 S8 78 AT
A5 A B B I 25 e 3 B A S AT 45 1 SO B AR B A ) T R A R O S BE S A bR T AT 55 0 G
AR AEAR KRR B b 5 0 5 AT 45 (0 VR B B X B 1) ol 426 X 45 S 0 S i A AR T ) o R AIE L 910 0 B A O Y R R
AN T8 A R0 Jy 52 N Tl Gt i G B ) 9k 1 R 25 2R B O AR e 5 A 1) AL AR IR I R TR A
T B R HL ] A o 80 o ol 2 D) 45 B 5 L T o SO SO AR T AT 45 LA L TR AT AR R A Bl S A ik B
B « e T 38 UF1 ot 428 ) 2% 485 T80 1) B 725 470 1 BT R ML K ( Recur- DSP) 1K T #4110 P8 3 L I 24 68 250 1 /) 1
B WL (SGCN-DSP). Recur-DSP 2R F 8 I #ft 25 ) 45 458 70 30 A7 ) 32 45 40 4 % 5 il & 9 e ) T6 0 19 4 — A 3 B2 b o
& Gumbel-Softmax bR %08 16 32 B 3h 25 1) 75 8 7. SGCN-DSP R F] [ % FH bl 28 ) 45 455 70 8y /) 6 4K A7 4% 109 45K A7 3K
GE A LA %ok N 1 b 4 B AT 8 — AR, I B o X 1 1) B 25 ) vk R BT L. AE I o SO AR 0 ST IR 5 R R BT AR O ik
a2 T A SR P A AR L FRAR 4R R ST S 0 bR A S Ok AR SE 4 A T ZR IR A5 7 BERT, 3+ CoNLL09
B4R L 42 PR AL SGCN-DSP 78 /1 (48 ST iR Il AR13 T 90. 4261y F1H . 26 1l 18 U350 1 4K45 90. 82019 F1 {H.

SR AT AN U BRI 0 B I 5 5 R )
fhExEaES TP391 DOI & 10.11897/SP.]J.1016.2022.01746

Chinese Semantic Role Labeling Based on Dynamic Syntax Pruning
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Abstract  Semantic role labeling (SRLL), as the shallow semantic parsing task, which has
received extensive research attention in recent years and plays a core role in the natural language
processing (NLP) community. The SRL task aims to identify the corresponding argument roles
for the predicates of a given sentence, which can facilitate the downstream NLP tasks, such as
information extraction, question answer system and reading comprehension, etc. A great number
of methods have been proposed for the task, and the existing studies can be divided into two main
categories: machine learning based methods with hand-crafted discrete features and deep learning
methods with automatic distributed features. The early studies largely separate SRL into two
individual subtasks, i.e. ., predicate disambiguation and argument role labeling. More recently,
great efforts have been paid for constructing various end-to-end SRL architectures, solving two
pipeline steps in one shot via one unified model. Recent studies also show that integrating external

syntactic features, such as syntactic dependency trees, are important for the SRL task highly. So
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designing a novel neural model, which can capture syntactic features effectively, has become a
heated research topic. Recently, He et al. (2018) find that only a part of syntactic structure
information can offer valuable information for the SRL task, which calls for pruning the syntactic
structure features. However, the existing work adopts the offline syntactic pruning strategy,
which can inevitably lead to either the loss of key syntactic information or the weakening of pruning
effectiveness. Extracting syntactic features, as an important step of the SRL task, will largely
affect the final performance of the task. However, the existing neural network methods fail to
effectively model syntactic features. For example, the existing studies adopt the offline syntactic
pruning strategy with fixed human labor, which inevitably leads to the loss of key syntactic
information or the weakening of pruning effectiveness. To address the above issues, we propose
an end-to-end neural network model for the Chinese SRL task based on dynamic syntactic pruning
mechanism. Specifically, we propose two novel methods: recursive neural network model with
dynamic syntactic pruning ( Recur-DSP) and syntax-label graph convolutional network with
dynamic syntactic pruning (SGCN-DSP). Recur-DSP uses a recursive neural network model to
encode and fuse syntactic structure knowledge, and applies the Gumbel-Softmax function to realize
dynamic syntactic pruning. SGCN-DSP exploits a graph convolutional neural network model that
can simultaneously encode syntactic arcs and labels, based on which we introduce the corresponding
dynamic syntactic pruning strategy. Experimental results on multiple benchmark datasets show
the effectiveness of the proposed methods. Our proposed methods outperform the current best
method by a large margin, giving the state-of-the-art performances for the Chinese SRL task.
Specifically, our proposed model SGCN-DSP achieves 86. 9% F1 score in argument role labeling
and 89.1% F1 score in predicate identification based on the CoNLL09 dataset. By integrating the
current pre-trained language model BERT (Bidirectional Encoder Representation from Transformers,
BERT), the task performance can be further improved. The proposed SGCN-DSP gives 90. 4 %
F1 score in argument role labeling, and 90. 8% F1 scores in predicate identification, respectively.
Keywords natural language processing; semantic role labeling; syntax pruning; neural networks;
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)i VORBE ] i K #RIR B T R AR (X, x, )
AN TR 8P4 B 3 5 0 Sk AT GV B i AR TR AE A
[F] A S AT S8 B e KA I AP AR AS B e s m AN
[F) AP A7 30 T Sk BT 7 2B A i LB RRAE ) i P A —
I i Transformer $F4FE £ A1E
[Bis==sB.] Wby (3)
NT I ERGE AT Transformer AR AL 4
it FE fap Ak DA 25K
{riso,r, ) =Trm(x,,,x,) €Y)
Hodr, v J2 BN 0] w, 6N Y R SCERAE.
3.2.3 MEREZE
HE T RAE S i 2 B i 8 0 R SRR &
FATHE 25 ) A0 5 G b i o 0 0 /) 125 TR G )
e AF BN 2R ) A5 I BRR S RAE. 7R A E B R
Gl B, RGN IAT B0 A )k BT AR AE L AR R
Fil 5 R 55 S5 A T B iy ) L AR AR SR 3.3
R R ARG 7 e = g S N ) BN L B
I RN
{s1,°,5,) =DSP{r,,,r,}) (5)
Horp DSPC) ikl & )2 2. Bk, s. 76 F —
INTT Ry s ECE s S AU B B A B
R SCRRAE B K R SCERAE M R o S RS )k
FRAE 0] & s 48— A PR HRAE
s;i=[s;5r;] (6)
8T B 1] o TR IO A il A 1 R 1R SCRAE.
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3. 2.4 =) ) ] al
fife i 2 o ‘ Py y(poa) | §)=_LPraD (12)
$ R 2K LT T A 1 X6 N BE AN TR ws il ) 7k Z@(p,a,n
SR R SCRAE s, 4 W5 sk 2 U2 G 22 ) 4%
D(pra.l) =9, +¢ +¢ (13)

(Feed-Forward Network, FFN) 17 fk H 1§ 17 2 ik LA
JABTCHRAL
s?38¢=FFN’(s;); FFN“(s,) (7
H Es p 5 a 4351 3KR 575 208 8 fig oo ny &
IE R I 457 ol 228 IO 205 4 1 0 48 1) A DG HR 4
RT AR AR A TR e TR AR ST
PIRNAT 20 5 m . — e AT 7 de 5 oot o ds. BB hie
—ICET o4 » BV — AN A £ 43 B0k B2 5 5518 il
I 1A B 18 0 I AT R
S!=W,FFN”(s"), ¢’ =exp(S") (8)
Si=W,FFN‘(s!), ¢:=exp(S?) (9
Hor, 8P 5 S a5 i 518 o i R kA el 7
$7 55 6553 WS ) 55 90 TC I 4T 4 0 4 20 B0 B
P53 338 3 — A X BB A exp G SEHLL W, € RY 5
W, € R J& 1] % 3] 8 7 (S8 S 80 K5 R A —
AT A T A A OAR S [ ER AN -
W ITA Z [ AT R 2 4 0 AT REPE . ELAACHE  FRATR T
T AR AT 5325

se7"
sg,.:[ﬂwzsf, #,=exp(Si) (10

BCHL SR 61 43 RN A 60 bR 2 1Y Al R T AR 4 ot R
HAT 43 W, e RV T o] SR o s — 4
AL T —TUf B0 [ P8 T RAL ] i T 1 BEAT
PHEBIE T 512280 h 55 — 2k I 8 00048 B2 1 % 55
BT R BIT o0 AR 0 o B AT O B =00 A
T - TT R A R B X A TR A Y )
Sty HAt B F Py (Y]S)
P,iY|S= ][] P,(y(p.a)|S

pEP.aEA

an

o,

(a) 3T CIEARAE 1) Pl A B R ER AR T 1450 0 A

(b) FEMKAT fe‘ﬁ*&;{fﬁﬁﬁ

EXHE O(poa DR EF-IRICIRZE” AT 75 S A,
Py(Cy(paa) [ S) 151 -1 70" B R R 5, 0 S A7
(B AR B K. Xt T4 — %9517 -8 I8 (piva,) - AT E
XA 5 Z X0 A arR s (AT REE
M. RIANSRAT 200 M AR R R 2SR (L) 57
W % =00 (pisa; D).
3.3 AZEMASHERETENE

AR SCHE T AR R I A gl A A BT R
T ALFE (1) T 368 U il £ 0 246 A5 A8 %) K A7 ) 3% 2 )
F LA B B AL AP 4 BT 5 (2) FE T A kAR
28 11 T 5 L IR % A TR (4 ) 32 it ) 45 LA B ) 32 B R AL
il AL S BRI 2R A 21X W RN k.

() AT 33 1 220 X 0 2R ) MR L 85 H

et
fr 0, S
/‘4" = l fglyl 8 I [ ]
60 J*¥ GO ©o
rifrk:ﬁp ® o
@O ©O

2= N
6 &

[ E S
[

(b) AL AR TR 1HE R G = (g4

[ofofofof 1[1]t[r]ofofofofut]1]

(c) FIEMAER
Root s COMP s
| com, ’ 7
SUBJ| p\ ; S mod

oo Fah B T R R DBOLA EhEE ER 2.
wes 4 5 6 7 8 9 1011 12 13 14

P 4 T 3o U ol 258 90 245 A6 R ) R A ) 2 A 5 4 D
XL PR ) i BT RS AL

() O HAP I AR

HFAE

G= {gz}}"‘n

|
[}
o} I = . = e
ML) #8544 & @s 4 4 | V= A8/ ij=1 E Tij S ij=1
@ 5 L @ i @ LS : 1jojolojojofofoOf.. self | none | none | none | none | none | none | none
1 =
ReLU e o I oj1jojojojofofOf. none | self | none | none | none | none | none | none
1
Z 1 Ij1|l1]J]ojojo]ofo J nmod | comp | self | none | none | none | none | none
I .
1 olofoj1jojofo]oO].. none | none | none | self | none | none | none | none
[}
| glofrj1rjrjofojof.. none | none | nmod | amod | self | none | none | none
[} % =
| ofojolojt]if1]1 . none | none | none | none | subj [ self | comp|comp| ...
I
| ofofofojojolL|foO . none | none | none | none | none | none | self | none
I
: Olofojojojolof1 . none | none | none | none | none | none | none | self
1 : H e H H H T
|
i (d) FOTEAR TR BT R 1% 1
)
|
N
|

[oJoJoJo o] i]+]
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3.3, 1 T3 A o 8 I 4 SR 1Y) ) v B BB
ZOA LIRS RS 1 56 R 3 A0 4 W 4%
A (Recursive Neural Network) 4 i3 4K 17 /1] 15 45
oy, BAR M, 5 B — A 4% 7 L2 (Child-Sum) 45 4
FIRY A 128 -1 ASS TR R 24 A5 A0 A AR SR P R I 3 12 R 2%
(Long Short-Term Memory, LSTM) i 3 4% B J6.
(7] BN 2% S8 — A X0 1] F14 322 38 235 4y ok 707047l AR 245 4y
R U S R 1= I N Tt B o N OB R S S i
BET 45 E 10 i ) T B R IR A5 A L ] 4
(o) JT 7 o A6 2 38 U i 28 IO 6% 45 . 38 I3 ik 8 0
Zerp gAY A B Transformer SRAE 4% 2 1 B F
SCHar O N R AL S R R 3 A A AR 3] ;. R IX
AN XLTE] FAR AL R 2t vh  JHCep B R D B A AR R A

hi= 2 k.

JECW
i, =W +Uh +7),
[y =W AU R 467,
0,=c(W* r/+Uh] +b).
u,=Tanh(W" r/ Uk +56).,
¢ =i,®u,+2 Ji®c¢; s

jeC)
h! =0, ®tanh(c,) (14)
Hrp WU F1 b BRI ZH. CQOJRT A 1 71
RS R0 U N ¢, 73 i 3R 1 I BRIRZS
CUNEECR A RECY SRR VAN T Rt W I E <y
AT R BRI o) Sigmoid BT R % ©
WSPIVE & LOE 7 N N[ B e e S N B Ul B R EZ
KOS LR H R M b R A A R B R O R
TN TR A BT R AEC R R BT 18] A
25 B AR AE B 8 7 1) 1Y AL B R AT P R RT A5 3
T 2 1) 3k 35 U1 Ao 2 ) 2% A5E TR ) ) 3 G B 2 B
] 4
s =[h';n'] (15)
FE T3 U5 2 I 2 A Y BE AT Bl 2 ) 0k 45 H K
59,38 8 Recur-DSP. 785X (14) w5 iy F 2R F bR E 19
Sigmoid T eREC fi s TR R SR E 0 — A~ 1%
SERRERAE. I poy = o NTTHETF AR, pio =
T—o W14 5 M HE R, S T 1k 31 3h 25 i 35 A% %L
T A E R ALE L B ETTL0. 1 THUE Y
PR, Aok A Gumbel-Softmax o5 S 5¢ A% i
B S A B AR . Gumbel-Softmax pR £ 58 A%
M o, L3 AT AR B 0-1 43 A By L 7
~exp(logpiate)/c
g.=
Eexp(logp,.tJre)/r

t=0,1

(16)

Horboo AR E T R B, 2« B TR
0wy, B g A B By 0-1 20 A iz B
fB. € I\ Gumbel J3 A5 v B AL 4l A 10 A5 1) A2 5, HE
1 Gumbel pEEL K
Gumbel(0,1)=—log(—log(Uniform(0,1))) (17)

AL Uniform (0, 1) B Ay o 1 25 43 A

Xof 5 ) AR 11 38 U 28 I 4% v ) R R
[ B 32 2 . B BT P Recur-DSP 23 #E 47 — KB R
(1T Ty B AT A5 3 g i HE ER A R 15 ) 8
PRE AL T2 B G= (g, )=, W& 4 (b) R, %
&8 g B L) ik T 5 o) (B P 3R AT 3 VA #
ST B A L A A A 3] o, 19 3 3R 5 IS 1 ) vk
FAE AT A R _EA BRI AT b = g, O tanh(c)) .
it F i EE TR b =g Otanh(e). FA W
PS5 I 14 B A % 1 1] 1 A7 B AT PR, B
A A5 AT A WA 4 () P,
3.3.2  BETH R AR A A0 1 A A IR0 2% A5 AU A ) ik

BT AL

AN [ 18 /) 12 2 B A5 250 A 45 281 S JBT 119) ) 2 45
PR AE R AE. RH BL T 328 VA ol 25 0 208 455 3 A8 A0 A 7 ) 15 G
fh A » 22 T P B 22 I 2% 485 78 (Graph Convolutional
Network, GCN) 441 1 g i 3 4F- R 52 ) 1 1 £ 1 it
FERENY L B AE T B B2 I 4% A5 R [y
TRRRCR & X ER AR OCD /Y3 2k
SLARBE . AR RRATT T B2 7 BUAT A 5L T 18 4 B 22
P08 2% i 7R 2 it /) 32 A 19 5 SO bR TR AR R, K%
ST WA NG 4 1) 2 5% T 220 81 Xk A0 A o 485 4 1Y
A bR AR B AL ZEABESE b, AT 0 )
W) R A IR A B Xof o7 ) s 2 1 8 AT A ARE. S Ui
P Y — A T ) AR 2 1Y L A AR ) 25 A )
14 28 (Syntax-label Graph Convolutional Network,
SGCN). SGCN #4447 9K 5 45 25 15 B 48 — 2 8L, [
IRV — A S — A~ 53 A A B4 4 3 ) 8 o g o
FLZ AL AR 42 0 R

Il 5Ca) J 7 1 BT £ H Y R 1 ) 12 A 2 1Y [
A R 28 LT 4] v G B 2% . 25 0 — A ) - DA SO
A RAF A I i ) A — MR AR (V. ©)
Horhy Ry S 35 s 4 A s ENIRAFE N IO 05 5 3k
D Z (8] (A bR 2 W WL L AR S ARV P
a;,; =1 R R w5 w, ZRFFIEE IR RZ
W a;; =0. TEEH, BR T FE SLUF AR A7 b5 25 (i
“nmod”,“comp”,“sbj”4) , FAT1E S B —4T &
B —A~" sell” bRk T H A 3 LUE i E B
FeorAERE SR . [ ] —A“none "R % KR BT A
AT J80 32 B0 3% e 1) 9 s R Z (B R 1. LAEL 2w



1754 it "
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i 2022 4F

Y-S 05 HEXE IO AR A P S ) T R B LA
TR A JE B WA 5 (b) 1 (o) i,

FAT I B — AR w7, B H 0 B Y ik A 5K
FAE 77 F T AL AR 2 10 P A BRI 2% A48 Y ) ik
Gt 8% 4 1 A AR ) 5 TR AR R AE s LA R IAR A Y i A
FUERAE X7, o i A2 G B ) 5 15 L R AE s,

r,=Wier,+W, «x,+0b,
s¥"=ReLU( > a.,r!)) (18)

BXHL ! O SR AR e Y o ] S AR R AL e, O TR B
o 245 TR % )k PR A I el T ST R TS

a;;*exp(rier))

o, = (19)

- n
g a;.;eexp(rier))
=1

Horh 2@ g v B VEAT TR GO R T A
FURYFRAL B rf = r, ] AREARAT B @
G 1 AR AR IS bR A A L IR mT LSS 20 S
et R A B TR SCA (R TE AT 55 1Y SR 4.

T2 T T R AR A5 A [ s B 4%
P8R ) 0k O e i DR AT ) U B R HAR L 5 R Ak
WRAT P SB AR 0., 52 TE B HCAR T TR LAY L B

g_/'ai.; (20)

o, =
7]—1—2] gy
Forp Ay BEA R g g B/ IME R DL S B 5
AFEE M, g WD B A T4 N (16) 1 Gumbel-
Softmax BRECTTA A Fh poo T4 IF A HE 22
S 3
b =V Tanh(Wr,)) 21
Hrp v w a2 28 K 5(d) R T %R Y
PR B A1) 45 )

Ry T 2B PRI A R B R R B A A Y BT A )
AT A M L 2 TR 35 T 3 01 A s I 4% A TR Y )
BY R AL DA B 3 T 7 R A 28 1) 51 46 R I 4 B 7R 1Y
APE B RCOLH A T TR T R 3 po 3 DA — A fif 45 45
il P F A>0.

piai=MinQA*p,., 1)
NES5HK
18 S AR IR AR A1 25 B bR & 7R I8 b5 v 7Y
g L /METT A T P, (Y[S) G (11)) 9 £ 6 %k
LSRR S5 44
£=—logP,(Y|S$)+¢ 0] (23)
Horr 2 58 3y 0, 0 W I5T, T LA B 0k 455 7R 2 4
TP
FH T AR SC T Hk A v 3] s A5 Y 5 8 55 R X il g

(22)
3.4

S A AT e I 18] - 18 OG- 1R AR A = Jo A, S 3 E Bt
P EERERM B OPg)~0(*), Hith g=
IR <n SRy BT A5 1A A 455 1 B8R A5 68 S i 1) T A
FRATTRE SCT 9 2H P >k 92 A7 i 328 18 1) G OT 1 45 4
TE I I BAEAR A8 KINR 0 s I TC I AT 25 38 KD
K peeene T SG FT A Y A 189 IR RE 6 2 MR B 5 (8)
5 (O 15 300 —J0 73 B B4 B0 el s 2R E 4T
HEZ o B8 J5 R e HE 7 258 45 10 25 1 22 A0 10 i 16 K 2 ik
SSETELN

4 FLIHEE

55 4 T 0 S5 0 W BT A I R B B B 4R
XJ LU 1 S5 2R AT D K AL T k.
4.1 ZLHHIEE

A SCTA S 56 T b SO SOSA bR T HE O
%, {34 CoNLL09 ¥y v 3¢ 5t 32 2P F1 Universal
Proposition Bank (UPB) fif # SC 4 @, & 4~ % 4 5 46
A AU ZREE T R AR D R A . B s 4R R Y
B S HAT T i, T N LR IR AL B A
B2 TR E T bR E R A AR AR B S A
a8 TR P T b 4 AR A ) 32 i A R I o AR Ah
AR oA AL B 3R 1 gl T BR AR SR HE .

1 HBPEMRITER
Gy 1) Wi BT
CoNLL09
I 448 22277 609060 104019 231869
R4 1762 19620 8202 18554
i 4 2556 73153 12438 27712
UPB

Ve 3997 98608 10495 21322
i S 500 12663 1304 2681
Wl 4R 500 12012 1302 2610

4.2 KESY

KT WIZRAY o 3C Fasttext i i) 1 OFF Ry &
S W) i Ak iR ik A JZ. Transformer 4 5 25 (1) )2 5
g 2. Ak S s e FH ) T 3¢ BERT Il 4hiE 5
B Ok p1 44k Transformer Zifih s , 3% B Transformer
M2 12, 18] 1) 5 19 48 B ol 300 4k, 4 i 5 1 &
TR 22 100 2 1) 5 BRAZ 43 0 035455 ] F i i ik A 4
BE R 50 4k ARAARFR & i A 7 B9 4E R R 100. AR 4
T g 452, Recur-DSP (12400 2, SGCN-DSP 11y 2

https://catalog. ldc. upenn. edu/L.DC2012T03
https://github. com/System-T/UniversalPropositions
https://fasttext. cc

https://github. com/google-research/bert, Chinese-base i 4«

0006
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Kok 3. )k 3 BB A 4 45 R F A Recur-
DSP 1 EUH M 1. 6, SGCN-DSP HHHBUHE H 0. 8. 25
H SR T R 1) A% 1 5 2 R AT 28 AL 1 Adam 4R
A AN GRAE AL, 2z 2] RHUGAE N Te-5. R /D
it (mini-bateh) (1 5 N GRAEA BRI H

CoNLLO09 ##li4E & 32, UPB a4 4 16. BRI FE
WINZRINE AN [ 5 3% A % fE T 2 >R B2 45 1k R g
(early-stop) i B L AR B, LI 1 3R 8% 19 Intel
CPU L) F NVIDIA RTX 3090Ti GPU, H b ) 455 AU
SR E IR 2 FR.

®2 HEANBSHIEE

e €4 fH SR A e € fH
a1 [r] k24 300 A 3 28 i A 2 100 AP T R A ik A G 50
TR AYEBE 50 F BT U A 50 FHERE [3.4.5]
Transformer g% 2% /2 %k 2 Transformer FAF r 4T 768 i) R SCERAE 4k JE 1068
Recur-DSP JZ %k 2 Recur-DSP FAF s 4 300 Recur-DSP Wi [H + ¢ ¥ 14 {H 0. 60
SGCN-DSP 2% 3 SGCN-DSP ik 535" 4 Jif 300 SGCN-DSP P 5 F = #l i {8 0.75
BERT £ i 768 —JCHT 43 A U 300 XUAJS AT 43 7 4t e 300
Recur-DSP Fy {1 4 [ 1 2 1. 60 SGCN-DSP ) {4 Al -F A 0. 80 ¢ 0. 48
1 0. 20 a 0. 45 i fiIF Dropout & 0.10
s Adam kS le-5 2 5] LW le-3
PRI A A 20 CoNLLO09 /It i FE A4 5L 16 UPB /Mt iR FEA %L 32

4.3 fLbAZE

R T B UEAS ST 4R 2 T 2l A ) 2 B RAIL R Y
ity 1) gty o S SO bR T RGN A S FRATIA &R
Ge e Ay 5K G 5 ) vk 25 A R AR BT A = A A
B ERE T H AT Sk ) BT AR B UM bR
TR GAE T 4] F AR R ) BAR A 0 F

(1) Zhao % A (200977 F1 Bjorkelund % A
200DV, TGN G EERIZE 5 N T ENE
BCRRAE 18 VR AE S5 015 B BB ) 05 R 5%

(2) Roth £ A (2016)"%7, A1) B M A7 W B8 A2 %
AFAE G A S B 22 W) 28 B AL vp DL b 3G A 6
FRiE e, 2T R A T K S T 20, BRI IE IR 2 44
E ).

(3) Marcheggiani % A (2017)", F| F & 45 F1
oA 2% 5 AR G5 L) /) 325 AR A SR ARAE 8 A e R &
() LA G i 5 IZ A B B 3 K £ 1) TAE 5 =K.

(4) He % A (2018)7 . 42 3% F K A iHEAZ M
KWK LAE bR RS %R E BT A
TSR RV YR, PR B RS A ) v AR AL AT
Tty L G 48 THAF: 55 1k e

(5) He % A (2018)1%%, SR 3L F span & 1™
2 A6 B2 M B IR S B T o 38 i B 1 SC AR E bR T

(6) Cai &5 A (201851, g 3ify 31 vy (19 35 L A €4
B TEAT: 55 A AR AF 0 AT AT 55 % R G ok % 1B Af ]
G OEEYSYEN LR I3 SRRV E

(7) Li % A (201980, e F He %5 A (2018)1%
i L0 1 it 21 i 0 28 ZR AL I SUATT S AT e o B
A - 3R 0 X s AT 4 o 2 i ) M fEL X B FR AT
AT T ABAT R R e IF B A ME B g

LAY,

(8) Xia 25 A\ (2019, 3 F ZAT 55 2 > HE 42
SR B ER ) 1 5 4 A5 S 8 v 3 v v SCTE U A
(SR EUN N

(9) Fei 88 N (202001 . 56 [ ) 45 A4 42 11 iy 5]
Ui 155 AU 4 e B 4 AL A A AR AL R 1 A B 42 )
FRRFAIE . 2R 2 Y i A D0 1) i 38 g o SCHE A (8
B 7.

4.4 FEFE

¥ FH RS g % (Precision, P) . H [ 3% (Recall, R)
AF1 ok B 5 592 40 vp & AR B PR RE. TSR 2 i
TR ZR A AL A J2 vy 3 oy A5 AR, FRAT G — X LU g AR A
TEIE TC A AR CRTIC o0 Arg.) FE ] P01 (T IC R
Prd.) AR, 5200 b B rp B SR LA 22 0 10 Yl
i BN LR LA R ) BEALAD - #E 4T 00 16 10, 2 A
KM F- 1A, I Dan Bikel FfHL 3 EXT H #5 C2E 17
PRI R P R AR i SRR 2 0 T
FVEMIRE, B p<<0. 05.

5 XRHERSHM

AT RN 48T BT PR AR LA () B 4R b i 52
g R Ao . BT I 5 R R G H A A
KEEE. ORI » T8 3 T il S 0 o A P 488 S 1) T 0 B A
ASHL. B J5 0 R Y 4% S D RE | G 5 2E AT 4R R
19 56 UE -5 73

@ http://www. cis. upenn. edu/dbikel/software. html\ # com-
parator



1756 it <A

Hl

i 2022 4F

Y,
&

5.1 FXWHER

7€ CoNLL09 ERI&ER. £ 3 ZH T &k
75 1 R0 i ) i 77 5 AE CoNLLO9 %48 48 [ 19 S5 36 45
Rl A A TR RS R AT DU DU LA S
W SR DO SR B v B o gy 1 B A TR &R
2 B K AR (He %5 A (2018)51) 1y
T 22 11 ity ) o A A (He 55 A (2018)2%) 75 1 (818 7T
P EAT 0.2% ) F1 {4 (83.0~82.8). Hk, It
A Ta) 1 900 7K 26 07 ks T R AR BE 1Y S T
(Zhao % A (2009)5% F1 Bjorkelund 28 A (2009)5°1)
FEPERE I BEAIK T 56 F IR 2 S B AL (Roth %8 A
(2016)™* Marcheggiani 2 A (2017)P F1 He %8 A
(201811, i — 5 T LA 3], SR B4 72 B B 5 s )i
(977 1 (He %8 A\ (2018)5Y)) B2 Ly, T 19 4 5 8 4 4
1R A1) 3 25 F4 5 AIE (Roth 28 A (201600 (1 242 0 47
TCUESE T /) 3 BB 1 SCAA O bR VR AT 55 14 3.

F 3 fEE7E CoONLLOY BUBE LB ER

Arg. Prd.
P R Fl F1
mKE &
Zhao 4 A\ (2009) 50! 80.4 75.2 77.7 —
Bjorkelund % A (2009) 51 82.4 75.1 78.6 —
Roth 4 A (2016)113] 83.2 75.9 79.4 —
Marcheggiani 2§ A (2017) 014 84.6  80.4 82.5 —
He % A (2018)[31) 84.2 81.5 82.8 —
% B 3% 77 3k
He 4§ A (2018)[22] 82.6 83.6 83.0 85.7
Li % A (2019)019] 84.9  84.6 84.8 86.9
Xia 4 A\ (2019) 18] 84.6 85.7 85.1 87.2
+BERT 88.0 89.1 88.5 89. 6
Fei 25 A (2020) 04 85.7 8.2 85.9 88. 6
+BERT 87.4 89.3 88.8 90. 3
Recur-DSP 86.2 86.6 86.4  88.8
+BERT 87.8 89.8 89.0 90. 6
SGCN-DSP 86.8 87.1 86.9 89.1
+BERT 88.6 90.7 90.4 90.8

TR WS 45 A bty 31 i 7 3. X He 48 A
(2012 RS0 55 Li 28 A (2019) M%) [l #8578 3547 1
B AT RS B < R A 1 2 A £ B 0 O YR A R UM 6
P R Il B 2 1 6848 50 U A B 3Rl UAD |
BT BA It A vk 5 A5 B 5 . i —
SR R s i ik il A 5K A Xia 858 A (2019) 1 11y
AT 552 IHESL  n] LIRS JE A (s8R 3R 8 1 85. 1%
F A AIETCIR AN FL {8 A K 87. 2% iy ia iR 5] F1 .

S5 O I 2 AR ST 4 1 B F Bl A R B ROR
W (14 34 3] 3 45 % Recur-DSP #il SGCN-DSP, & Hi 14
TARS I PERE XMk T 2 W b S B I 1 A 6

T 1 5 5 1) i R AR R %A R pl Fei 45 A (202001
$& 0 X UE W AT A ) Bl 25 ) 1 BT RURHT: 55 1
SR, Horp Rl DLV R R e ) SGCN-DSP 5 %
BT AR RIS R TR T 86. 9% MY (8 It IR B
F1AH, DL K& 89. 1% By M iR ) F1 {8, &5 ol KL &
B 25 45 B0 JLAR TRAT 9 B 25 B 8 BERT S, 4%
AR GEROR T LS 2R H W] 8 R 42 Tt AR S
PETTIEMCARARAT e BT A 3k 2 455 780 B 0 A M B L EL
SGCN-DSP+ BERT B3 T 90. 4% 1y f 48 76 i1
B F1AH . LA & 90. 8% Byl il 51 F1 14.

7 UPB LRy R. 7& UPB 54 AT R B
7N T v B o 2R GE Y L g A5 R HAR B S5 R ANk 4 B
NENRGEREHIEA Y CoNLLO9 Hidl 4 FIx
F—8 AT LA M. 100, it g Cai %A
(201" M)k AE B SR kS Li 4 A (20191
MR TANEAE B T ML G i E RN RS
BRI ST U A SO SRR AL AT R T B A i
it , SGCN-DSP B8 1 68. 7% Wy taig ol 5 F1
i8I H Ao A 5 I (Fei 48 A (20200 Y 5
AL 3K PR RUERT T PAT ) 2 B A Y AR S
Jo o 38 5 A IR BERT AT 45 P e 45 31 ik —
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Background

Semantic role labeling (SRL) is a shallow semantic
parsing task, which has received extensive research attention
within recent years in natural language processing (NLP).
The SRL task aims to extract the predicate -argument
structure of a given sentence, which can facilitate many NLP

tasks such as information extraction, question answer and
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read comprehension, etc. A large number of studies have
been proposed for the task, and the existing studies can be
divided into two main categories: machine learning methods
with hand-crafted discrete features and deep learning methods
with automatic distributed features. Early studies largely

separate SRL into two individual subtasks, i. e. , predicate
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disambiguation and argument role labeling. More recently,
great efforts have been paid for constructing various end-to-
end SRL systems, solving two pipeline steps in one shot via
one unified model.

Many studies show that integrating external syntactic
features, such as syntactic dependency trees, are highly
important for the SRL task. So designing a neural model,
which can capture syntactic features effectively, has becoming
a heated research topic. Recently, He et al. (2018) find that
only a part of syntactic structure information can offer valuable
information for the SRL task, which calls for pruning the
syntactic structure features. However, the existing research
adopts the offline syntactic pruning strategy., which inevitably
leads to either the loss of key syntactic information or the
weakening of pruning effectiveness.

In this paper, we propose a novel neural network model
for the end-to-end Chinese SRL based on a dynamic syntactic
pruning mechanism. Specifically, we propose two frameworks

with different syntax encoding models and dynamic syntactic

pruning strategies. We compare our methods with the current
best-performing systems on multiple Chinese SRL. benchmarks,
and our proposed methods outperform the current best system
by a large margin, giving the state-of-the-art performance.
In-depth analysis shows that the proposed dynamic syntax
pruning mechanism can greatly improve the performance of
this task. Specifically, our proposed model SGCN-DSP
achieves 86.9% F1 score in argument role labeling and
89.1% F1 score in predicate identification based on the
CoNLLO09 dataset. By integrating the current pre-trained
language model BERT, the task performance can be further
improved. The proposed SGCN-DSP gives 90.4% F1 score
in the argument role labeling, and 90. 8% F1 score in predi-
cate identification, respectively.
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