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WE  LEMES I FIARE (Universal Conceptual Cognitive Annotation, &R UCCA)SE—Fh a8, 215 5l F 1015 X
T BIEBIEELHS5TE AW MM ERERR, Sl E RMAS UCCA & Lot . 5T H
AT e B A 8L T B 1) UCCA 38 SCAr AT B, 48 1 9 e 7 T8 Fk R [ 1) b N AR A7 B9 48 B s . R A
SemEval-2019 [H FRyfl i S HT AT 55 I 58 SCEAR SR AT T SE5, 7E A SIUEURT 25 A58 P A a4 B2 SRR,
AVEIE SR I T VL RE e B R mE TR . 31\ BERT $HE)G, A1VEE SRR LISt — @ 3 Bl

KHER) B AT UCCA; Gl

Syntax-enhanced UCCA Semantic Parsing
JIANG Wei, LI Zhenghua', ZHANG Min

School of Computer Science and Technology, Soochow University, Suzhou 215006;  Corresponding author, E-mail:
zhlil3@suda.edu.cn

Abstract Universal Conceptual Cognitive Annotation (UCCA) is a simple and cross-linguistically applicable semantic
representation scheme. Considering the close correlation between syntactic and semantic structures, this paper attempts to
add syntactic information into the UCCA semantic parsing model. Based on the state-of-the-art gragh-based UCCA
semantic parser, the authors propose and compare four different approaches for incorporating syntactic information. the
authors conduct experiments on the English benchmark dataset for the semantic parsing shared task of the SemEval-2019
conference. The results on both the in-domain and out-domain evaluation data show that syntax-enhanced methods can
significantly improve performance of semantic parsing. After utilizing BERT, syntactic information is still beneficial to
some extent.

Key words semantic parsing; UCCA; syntactic parsing

W IEME &N EIARVE (Universal Conceptual Cognitive Annotation, f&#% UCCA)Z& —FiL it HIIZIES
8 L E R (Abend and Rappoport, 20131, F1HAhiE X Fn U AMR(Abstract Meaning
Representation)#H tt, UCCA BA LA fiid(hn25/) 2 THAR IR, WINAREE S 2L XS 5 n] LIS
PP bRF (Abend et al., 2017)). Birch et al. (2017)PV& I UCCA 15 X Z5 6 v LU 20H: BIAL #8812 45 5 E 0
£% .

WK 1 fizr, UCCA KA [ L3 B (Directed Acyclic Gragh, fiifk DAG) K] T HIE X4k, Ed
FRAEAN 715 R ORE ) - o B BT B ], B AR50 5ORE B — AN B o SO . JEmEF7 s [A]
30 BT A FEbRRE, AR T RESCER R T IEI M. B 1 4H 7 — D33 UCCA 7=,
ERHSCEERE “EBE, John HFE T V17, KA TIWAFER, 5008 “John FEME” FI “John
BT Y17, MBI A 3 A A 2. UCCA EIH I — N ST R 230K, BlnE 1 s s

5% H AR R 5 42 (61876116, 61525205) A1V T 75 i B AL 2 Rl 15 LR %2 W 13 H
WA H H: 2019-05-22; &[5 H3H: 2019-09-19
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8, HAr— /NS s 3210 (Primary Bdge)i&E4z, RIsizkil 8«2, T HAh A5 SR H i@ #2124 (Remote Edge)
Ez, BB 83, FrA M ELILE— MRS, el FEEAMEEE T DAG. UCCA 115
—ANRHIE R AFEANE ST L, BB 1 BT 4, 7 A everything 786 78 550 BEEAZ E R T b

After graduation John gave everything up
AT HERA, BENEBMEHFHSERT S
B 1 UCCA =%l
Fig. 1 An Example of UCCA. To facilitate illustration, we assign a number to each non-terminal node

# &3] UCCA X Fh45#), Hersheovich et al. (2017) g Je 2 TR T-# 55 1) UCCA 43 H#i 7 TUPA.
TERT A TAEREA -, TUPA B4/ T swap ZI1ERAR A E S LS/ I HIX 73 £ 5214 . Jiang et al. (2019)5]
M2 T —FhEE T B0 UCCA 20 Wiy, Al T UCCA @ RN 40 N E Sk wt, IF BAEFRZE B
BN B TR R IR 5, Seat: 45 528 W% L TUPA SIS %%. 2 J& Hershcovich et al. (2018)1° 3§~
J& T A AITE S H) TAE, ¥ UCCA 5 AMR. SDP(Semantic Dependency Parsing)& HoAth i b 4T 24T 45 2%
>J(Multi-task Learning, f&j#K MTL). HH1 UCCA A FAF 55 M HARTE Lot e id B E 55, Mt 17—
MNMEA IR TR AT 55 B, R T HAE TS X T UCCA A EA T 2 AR ER .

B 7 RFIRIE LR 2 A B30, 12 TAEE R I A3 A0E SO EANE B . Xia et al. (2018)7)
TEVE SUR AR S 2R T 2RO 7 5= 2R AR, BEAE NG S AR, 45 R T A)ik
XTI ETE S HT A 2 M o YERE IS IS H T 18 UM (bR S ARAE AV AT MR 45 A IO VP Xof G2 -1 ] ot Hily
BRI, 5K o PV 2AR T 3 T8 SORUKAF AR AE (VPR X R B 77, SEIR 2 AR T & &5 A I
AR

H5 | UCCA 5aL45 M2 MW A RBRIELR, AR AF A7 AR A A XS B2 T UCCA B i — A
WEEE . BT LAARSCTE Jiang et al. (2019)S)1 TAERSAE b, w5 k32 H 320 T VURRAS R 6 75 v R F AR A7 A3
SIHTRSE R UCCA 15 U T RE . S8 SO b i S 45 SR A 7355 BB A R0 35 B UCCA 1B Lo,
AL T BERT!Z Ji5, AJEBRY = A (1 o A vEAE Bt B 2 5510, R aedtfdta BRI #AE ).

1 UCCA IBX D& =R

Jiang et al. (2019)PM tH T —Fh & A B J712: T84 UCCA B, %00 AR T Bk B A R F i AAS
LT A, I B INAAMOPR 2 A T JE KR, 3 AN PR I RE S5 . 25 € B 1 Hh i UCCA K,
AT I LR B AN ] 2 R S5 A

(1) BRRIEFED . XT LA 2 AR a, BEREREmfEd, R Ed. N T 2 ERIKE,
1E R A MIFRZE A INEAMNE] “-remote” FRid, REIZN AUILH HMMENT S ERAERERR.

(2) WEEAELLAT S B 1R 4 SASERONAEST S, FOvERT e IREES . TR
REE S5 R 23 T 38 AR AR RGO, BT DA RS B R RV BRI AN SR 451 . 4508 — AN
ET A = 4, AR M EAE TN T B = everything, MBHY &MU 3 PR AE S, E R F)

2



—AHRIC =10, B MAELLN R, SE BRI 4 M B HE/MAE G 18C = 1009388 ND = 2,
SRIGREBNIAD > CHECHCNAM T, R 75 1% 0 B bR 25 B In & 4h 1) “ ancestor 1/2/3... 7 803
“discontinuous”, HHEFRIRD = 234 = 42 1A% ik bk E G, Y sieverything i T A
7. BEE ERERAEE 2B A RS AR

(3) K bR ZERE BB A b BT SRR b AR R SRR Y ST AN 3, 2K UCCA K
RR SRR 7 S L, A4S TR “ROOT” Fr%.

ROOT

TN

L H u H
After P ,  A-remote P
graduation John  C A-ancestorl C

gave everything up

E 2 H UCCA EFLmkrFRIBEIR
Fig. 2 Constituent tree converted from UCCA gragh

Jiang et al. (2019)PTEL#°RH 7 minimal span-based parser(Stern et al., 2017M)/E K56 15 5 F W I A 7Y
LEEMAGITS = wy, wy, -, Wy, B EIw ER A — > e 4 5 O )

oS
x;=ep™ Pel” @, )

Horpepord il id S RARMEFAF R A &, el WRw R PEXT N A& . BRIEZ 4h, Jiang et al. (2019)PHEF]
T BRSO A SR AR O B B SEARRAE®, (HR AR IIRTHERE AR, FrbASCh &5 7K
Yo BRI, SRR 2 BILSTM XX Seii] 2R [al AT 4, H5i)m— 2 it [£Y; by THUH, U span
RIRN:

ri; = (fj = f) ® (b — b)), 2)

Hor fURIBY 43 51l 52 55 AN A] 6 N B — )2 IE AT S ) LSTM g i B . fie e iR 2L span R4 A\ E] MLP
HRTHE span 43 I FIAR 25 (1) 70 24

Ssplit (i, /), Stavets (i, J) = MLPS(13;), MLP! (1) - 3

TR, A AT AR AR B3 9 A 0 B0 0o 1 T ) T 5 22 SR A4 24 (Stern et al., 201711),

97 TG AR IR S5 B UCCA B, E— /N1 ) = AN D IR R B0 m s AT, BPEAR 23l 30 b
RIEZNSMREE “-ancestor” [A] b8 203 i — i LA MK SR I A2 o FiT 79 20 B 0] AR 4 00>k SE R, (R it
FEIL 5 BN AR AL . 2558 — MEFRETT s ARIARZE WA “-remote” I BT 48 171 (171 s ) R I AL 5
T EBFR T AR FACER AT A IR 75 i), IATEEMBRIAM X RZ, R eI 8RR
FE NN “NOT-PARENT 7, U4 Wy BAS & A 1) AL 57 il A 8 A T AR, 15 WO AFAE — 2 FE 1A « B
2T LT B BIAM R R bR, WAME S T HAT R B 1 A)75E 2 Wi A Biaffine Parser(Dozat and
Manning '), B EATHFFIMNAA AL E 53500 R ', ¥ e span [ i Rl 4 BIFREAT, A

O {57 MK AE 4725 B http://ufal.mff.cuni.cz/udpipe $2 4%
@ i SEARARZEAR RS http://spacy.io FAHE



JELIEWAS MLP 72 R Rl parent 5 5 R STHRAEAR 2] —AMR2e 0 B &, 7 ER KRR

ot 25 5
_ chitdqT
score(A « B) = [Tl.jl ] Wrri’,j’parent, @)

BN RFREE G RN, BN AR TR AR T, R H A Z “NOT-PARENT”
FRAE, JUES IR R IR o AR SRE S T8 B T 2455 IR T — ', LM RN
PLE gmtidas, Wil 4 e B LRAE N o, oA MLP&Biaffine A2 H SR Pk & i #2124 (Remote Recovery) ) 1-#x
A, A ) MLPs D)2 FH T @A 518 45 K% (Constituent Parsing).

IZRIT, K BT A G R 7 s 55 R SR T s A1 (A8 S 2% B ik oke,  FEIm b 23 M iRy 1) e Rad 24
O S HEAS 24T 55 2 ST HE SR (451 2R R 2

2 IREFAVEDITIREY

RNT ARG R, AL T B #11EE f 4 1 Biaffine Parser (Dozat and Manning!2)/{E Jy it f1) 725
R A E S M 4 B e 1R R F) . Biaffine Parser A FH IR B XU SR TS BTE WAZ IR 7
{8, SRJ5 /N A B RS SRS B — BB R IR . i 4 GIBRAEN IR, B2, WM
Frit 1S = wy, wy, -+, wy,, Biaffine Parser SKHLJZE BILSTM HR4ifid ) 71115 B, BJEZE BILSTM kM7
BN A w130 7] ey 0T K P 1] el MIHHE I Hxy, 5 UCCA /X BT B3 MbL. 5T BILSTM. 3
kAL PR3 H Ay (BT 1A) LSTM % tH A1 18] LSTM %t i3 . X S8 2 R on M\ B A St MLP
WS B LE FE KR R oR, 43 BVE A% O RS i 1]

hi = fiL @© by, )

P r;' = MLPP(h;), MLPH(h;). (6)

<

wJr RO I8 5, TR 2§ 1757

D T
score(i « j) = [rll ] whrl. (7)

HAM, HEATIVRE 3 iscore (i & )R BEFAAMI MLP RIS SHRIERIESE. 4 T4 Mw, RILER
IR A 3o, RS, 435 BRI R 180 8 S R M.
3 A RAY) UCCA B X 771

Bk EF, AEANE SCHEAE B AT IR R . WG EF, UCCA W 5 A% R EAER, HEniRA7 4
rh 4%, 3] B ARZE I A5 SR T UCCA B [l — A2 5 3% (Participate), AR 1 15 4 8 AIE 3 o
) John 5 ri; MKAFW A M2 N UCCA FEH I — A1 5, R E 3 1 gave up Z [AIIFRZE
prt(phrasal verb particle) §tARFRIX AN AZE — AN FEE, IR T 1T R 4 595 58, FIRI1Z Kk
FNE AT BT RIG 9 E S T EIRCR . BT R A B 4 T R UCCA 23T 5 a3k 7 iy, A7)
xR R, B EEETE UCCA REAL )4 N\ 2 J5 B

x;=x; D" ®)

NG A 2 DU R AN [R] 0 75 3R AR AR AR A ™™
3.1 ETIREHRERANNFGE

WA AEM 28 58 F 5 NANEE B, 5 S S 2 IIAARAEFRAE o FRATT 25300 H SR 25 27 11
Biaffine Parser T H 4 1) 7 AR A VM0, FIRIVEARAE —FE, BB~ )X L AR AR AF Fm 25 I S 38— [l 5
e, PHEAERFO R EZ G, JFHBE NS —ERR. X9 Fos:

4



syn

_ label
X7 =ey % )

3.2 ET Tree-GRU AIEW LI F5 4

FEEE R AR bR 2, AR 3 #0228 9 26 (Tree-structured Recurrent Neural Network, ff#i#K Tree-RNN)(Tai
et al.,, 2015!%); Miwa et al., 2016!")Ae% 42 Jay M b9 BERRARAE A, I HLAS 2 ARSI 78 AR rhoxt B2 A £ B A5
BAAPERHE . o £ RVF 2 TAERB], BER 8 12 28 1 26 68 58 A R0 35 B 2k Rl (Miwa and Bansal,
2016!"%); Feng et al., 2017150, HL#3&H1%(Chen et al., 20171 & (F-5% . FATIE 2440 Chen et al. (2017) MO XL
] Tree-GRU(Tree-structured Gated Recurrent Unit) K4 i Tl H R AR AER o b H A () Tree-GRU #i§
PR R A A E P R RRRRAS, Wi 3 sk, A3 10 R 7 g R R

graduation

& 3 WEA Tree GRU
Fig. 3 Bi-directional Tree GRU

BT _ TR T
h;, = hj, hig = hy
Jj€lchild(i) kerchild(i)

rip = 0 (Wrkeldbel 4+ yTLR], + VLR )
rig = 0 (WRelabel 4 yrRR] 4 V7RR] )
z, = 6 (WZLeéﬁbel + UZLEI,L + VZL’_ILT,R) (10)
rig = 0 (WRelabel 4 yzRR], 4 V2RR] )
z; = 6 (W?elgbel + Uh], + V?hig)
h] = tanh (Wef:,‘ibe’ +U(ry, Ohiy) +V(rig © ’_ltT,R))

h} = z;;, O ’_llT,L +2z;g O E},R +z; O R}

Holchild/rehild(DER e/ A BT E . KU, BI0A R B Tree-GRU AR 2N 17 s A= RS BOIR
A, HTEANERRRAE —NEE, Prolizid BRI T MR LST™, Wik 3 gtk . sas A Jr
] b B R RS PFHE AT R AR BN R ) AVERRIE R R

x" = h! ® hi. (11)
3.3 ETAPERRATIIZIARR G A
Peter et al. (2018)!"7I52 T —Filid H (R I £ 15 5 4284 ELMo F T/ AL IR 2 MR AE R s E N RIS Y

5



BRI o IXLEEFE T R ORI R 20 T RS BOCK S BAEA ZOUH BVF 2 NLP AL55 . FIRER, B T HRAEH,
AR M I gD A i H 2R & TR 2 AR E R, BRI R E LS Bt ERFE B (Zhang et
al., 20198y, PRI FRATIZE & 38 1) AR F T0)Il 25 47 1Y) Biaffine Parser K7™ A2 RBLHRFIE M & A/F N UCCA
Parser HJFAMAA, &2 BILSTM firth 22l IR AMIEafe_E— Mg g RS BHEPHEAEx 2 )5, Ak
12:

xlfyn = YZ§:=O Sj (ff] ©® bfj)a (12)

H A LA T Biaffine Parser LSTM [1))2%5, y s #B 2B IS4, BE%E I 2%, T Biaffine Parser (124
ANFHOE . dd X Fh oy e A g A EE R PE S, BN 8 3 A B ZE R G B TS
SRS B ok .
3.4 ETaERBMFBIRRRNGE

b= R T, AR AR R R IR TE N GRTE O TR T I AN S0, X 5 BUE o M B 5 Ay
YRR A T LU, P AT BEAFAE BRI AL A 5 =20 Rk, FRAT 122350 [R] i) 3)I1 25 UCCA Parser 5 Biaffine Parser,
MO AR BN R R IR o ZA AN 4 B, 22 RE S IR R T A5 ) Ay ) o I A R

Dep Parsing

]

]

]
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]

]

]

]

]

] R -

1 Biaffine
! Batfine |
1

1

1

1

1

1

- ... Shared

Su - BiLSTM

Highway

UCCA Parser Biaffine Parser
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[}
)
)
[}
[}
[}
[}
)
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)
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)
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[}

ERLZAEA A UCCA BN SRR, BEKIERNATESTIER.
4 ETaPERAFHBIRRRAGEIESRE

Fig.4 The framework of syntax-aware fine-tuning word representation approach

M BN AIERE, $ N BA) FAUN B Biaffine Parser #8543, AT LAAJVEAR I (Il G AN 2 52 1 31 42 A ) 15
N TR T E T UCCA B, $ 1R R 7R [a) & 1 Y618 id Biaffine Parser [f] BILSTM, 2R 5 H %21
FH G, M OOIBGR A, FFae E—AMRREATRSS R, 540t — )= Highway, B F¥ IR R BUE B4
[F] PR o S ]

0" =y Xjcos; (f; @ b)), (13)
xfy" = Highway(ofyn)o (14)

19 2 (A FERHAE ] e ™ PEEAE RN R b, FRHE S R 1R R A\ 3] UCCA Parser [¥] BILSTM 1,
RZMHTH UCCA . XFEPIAMERIE R AR R Z R &R A &, A AR i as, 4
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UCCA 0 2% BREHEAT 16 FE [ AR I, VAR Y 1) i 28 th 2> S22 52, {3 H (R i B AR )+ 10 0E LR R, A
AR F= AR ™ o AT Bk BUH ML MTL HEZE, BUan v A A A B B 3k =2 — AN g A 25 50 1%
Hershcovich et al. (2018)—FEE L /MES Mt a8 FATH A R E A DMMES A &R IUE, A2 B AFE X
HFEA, A)VE ] BE B IE A N B MRS XIS I0AT 55 - )M R SR IMAT 55 SR E, R)vE & 18 2 A in) S i 2 (Al )
KA, T K UCCA Parser 5 7E43#T span 5 span )98 2, FLiR ) B i )2 0k, DRILERA IS A) v i B
TE S A Y 1) e B A B

4 LI§

SEOBHE  BATE 1.2.4 BARR) UCCA Jeih 485 1 BHE R (English Wikipedia corpus, {##K English-Wiki)
AT SRR, IR HATA 1.2.2 lRAR) UCCA (I /7 3L 9695147 75 £l (Twenty Thousand Leagues Under the
Sea English-French parallel corpus, fEi#% English-20K){E #5450 1 M a5 . X L5 F 4 118 Rl e 8 18
SemEval-2019 Task 1 FJE J7 W@ B4R F, VEANEARE WAL 1. £ ARG R i scied, JAMEH R4
12 )8 YA % (English Penn Treebank, [&#% PTB/WE AMKAFRIERERL. £801F, AVERIER S A UCCA iE
BHEE AT .

TR HERR 8 TP UCCA A W R B BAHALEE, FeA1H DAG F1 0%k JEa ki, 4herE
[fl—/M) 5 ERIAS UCCA EIG, MGy, X T H AP fER— MR 777 fiv, & Xyield(v) AvEIFTA 11
Phe Gy P II—53L (v, = u,) 56, T —510(vy - ug) UL HAX Hyield(uy) = yield(ug) 3t HE AN HIAR
FATR] o bRRE (0 THERA 2 R0 4 ] 2 B D9 4 P o DL E (9 32 5070 0 Bk A G, Hh B SL M G Hh 308, F o o B0t
THERMA 2 A0 [l ZE i AN 394 . FRAT M B 7 S AL () B AC SR PEAG 3202 DL S AR ) FAH, A5 AT 5 AE VT
o A BRAE A o

#F 1 UCCA LARAEIERIEIE
Table 1 The statistics of UCCA and dependency corpus

Train Dev Test Total
Corpus
Sentences  Tokens Sentences  Tokens Sentences  Tokens Sentences Tokens
English-Wiki 4113 124935 514 17784 515 15854 5142 158573
English-20K 0 0 0 0 492 12574 492 12574
PTB 39832 950028 1700 40117 2416 56684 43948 1034093

41 LWRE

T FISEIR AR T Adam fli4k 25 (Kingma and Ba, 201411, 2231324 0.001. &I R IR &
4100, 4 UCCA HFRE P4 FAEE IS 15 UOEAUGUIRBA ST, WIIZRAERT 45 o o 7848 FH )9k
TR YA ] (7] 5 7V R IN IZR AR B, FRATT AN AN E R 43 i B — A batch FFEEHT— XS4, BT H)i%
M ZR8EiE KT UCCA MIZR5E, AT E A)VLM batch size 25T UCCA ] batch size e FAATTIIZREZ
6] (R AE A, B ORI I ZRERAEAH R batch 2rh o8 24 A .

THER, BT AEEER A G UCCA BRI 58 AN E, JATEIAFEHERIAL 5 712
M T PRIEFNER A e UCCA BB a) 5, FRATHE P/ MSAY Hh (1) B B3] 14 7] 47 B 42 % T Lample
et al. (2016)P 5 4F BILSTM. Bk bl 25 MK BT A S A 2 E [ A ) LSTM K e AT
HPHEE RIE N AL FAE PTB _EHMIIZE T — Biaffine Parser, ‘& 7EMi{4E L) LAS(Labeled
Attachment Score)fHiA %] T 94.39%, 5 Dozat et al. (2017)!"2IH045 BAH Y, SR )5 FH E 24E ) UCCA 18R N
VAR AF RN B REAE ) AR A R S\ DR

R T BRI AN T B ST RIER, FRATE 0N BERT JG B AR B g (1) SRR B AY . FRATTAN

© https://competitions.codalab.org/competitions/19160



B 7RI B 2R 955 BERT AR Y@ rb 3 B[] 52 RRAE ) S AE MBS N, IX BT B R SCia R onk H
BERT Zifid %500, 1% ELMo —REZt BUR RT3 F—ANE; e AT S5 AR5 0 R %, PR iAo &
ZJEHINE F R RS S

4.2 SLIGLER

2 B — FATHIM NG5 5K [ Hersheovich et al. (2019)2Y, B4R IZIE TR AL SR A I3t T &
I HTAS Y S8 F AR EEAS SR LR ARG T 4.4%~5.1%FAER ] T HoAth i U555, ASURIRTT 0.7%, 5
SRR TE 1.2%, £ T ANEIE TS 2 8 5 BMEH .

F 2 PSS AT REOR T LA DL K AT DU AR v i VR SR IR 45 R . 5 Jiang et al. (2019)P1) 45 %
FHEL, ARSCRR AR T AR B RIF38 FAE LT —HE, fERANIEREE il 0.2%F0 0.4%1) T F%, 565
IR T $EBER B B ARAF PR SEARBRZE A R A K, 1 H - FF BILSTM — 2 F2 /% L Re B H 31 14 17
B A TR EREIE RN A, AN RS LT FAEEA B E R T RERT 0.7%~1.4%, A6
BRI TE 0.9%~1.6%, FEATIMNRER T 1.1%~1.9%), £ AEAEA I 5E UCCA 8 X0 Hr. Hirh
BB 2 R RARATAR AR N T 1%, RN BRI T RAAA R E B, AR Tree-GRU  REf8 4D B AR
B o APEBRFNIA RN 71 Tree-GRU AR ok, ATV & R A1 4n it 25 (1 % 2 4 H A
S s T A AERNRAE R, E5MENRgRIDE BN PURP 72 250 S (1 42 ki A2 8 i ia]
TR, EAE AR FING R R E . A IR I A Z T RS, ANERIAL LAS N
93.00%, BRI AIBAUR T - 1%, XRI1Z 7 VE7EF AL B S B I FB, 44 T A3 150
Sy TERE, BRIE ARSI 2228 OB AR, PR AE IR R R AT REIE S — B B E R, EINEH T
UCCA B X HTESS -

#2 SINGPERIEER

Table 2  Results of experiments utilizing dependency data

Dev Wiki Test 20K Test
Tk
Primary Remote  Average Primary Remote  Average Primary Remote  Average

Hershcovich et al. (2017) 745 53.4 74.1 733 472 72.8 68.2 23.7 67.2
Hershcovich et al. (2018) 753 51.4 74.8 73.9 53.5 73.5 69.2 259 68.4

Jiang et al. (2019) 79.4 53.5 78.9 77.9 522 77.4 73.6 31.2 72.7

Baseline(Our) 79.5 43.8 79.0 77.6 48.0 77.2 733 19.0 723

RAFARZE RN 80.2 49.8 79.7 78.6 53.9 78.1 74.4 28.4 73.4
Without BERT

Tree-GRU %ifi%y 80.4 52.4 79.9 78.9 54.4 78.5 75.0 30.5 74.0

GNP RE N BN 80.5 49.9 80.0 78.7 50.4 78.3 75.0 24.0 73.9

O AR IR N i R 80.9 54.4 80.4 79.2 58.8 78.8 75.1 324 74.2

Jiang et al. (2019) 82.5 60.3 82.1 81.0 58.8 80.5 77.7 39.2 76.7

Baseline(Our) 83.0 57.4 82.6 81.6 59.3 81.2 78.2 35.5 77.2
With RAFARZE RN 83.1 54.0 82.6 82.1 56.9 81.6 78.5 31.4 71.5
BERT Tree-GRU %iifi% 83.1 59.5 82.6 81.5 57.6 81.0 77.9 41.1 77.0

AR RN 83.1 58.2 82.6 81.7 58.0 81.3 78.4 38.6 71.5

(PR S INT AN 82.9 51.8 82.4 81.8 57.1 81.3 78.4 35.8 77.5

2 PRI = AT R TN BERT REJa 45 R, H& AT IBALECINA T BERT $FEAE N# S
BN o ASCHFELRYIRLFT Jiang et al. (2019)CUEENARAIEH 1 £15 5 BERT MASEH 1 HIES
BERT. FATAIPAE ZI7E UCCA il BN BERT $HEJGF F EHA BRI F ARSI MR 44 T

O FATVEH A BERT #E843K [ https://github.com/google-research/bert.
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4%, PEAUIBIRAEIR T 4.9%). DAIIE RS, (R T DU AVERS SR T2, BR T Tree-GRU J 1 fii 45
HER g HAR T ETI R — 22328 (0.1%~0.4%), U 177152 BEF HARAAAR 2 . o] BE I A 2
Tree-GRU X 4= R ) s A)30:45 BT ok 175, 5 BERT AR AU [l Ba s A ik (s B AR T R, R FRES
XA R E I ANE S Bk T — 2 i B

5 £5ip

RRTAEH, BATRIL T AEN T UCCA 1 S HTIIE T . ATt IR 230 7 DUAAS [ i 75325k R
B R, BIERETIREFRZIA NI, FT Tree-GRU A)VEM g AL I 510 . He 100k B i R (1 77
1 CA ST AR BRI R OR I 7k . SRIR AR, IR BT VR E RS A SO T UCCA 1B Lo HT e,
Fo i BT AR RN R A R I RCR B b, OAEAMUE R T it g i Ba s a)vdds 2, AT b A)vR AR Y
] T2 2038 SRR 7ESINT BERT ZJ5, HITIESEAUA G ReY ] 2R M Ak E R, KA AEB -
A SRR AVEAE BAE R T, EEHTTmﬂmUﬁﬁ%EMEWﬁﬁﬁiTUW%,Aﬁﬁ&@W
IRE 0.1%~0.4% M, —EFERE FR I TIKAFA)VEXS T UCCA 5 X A I DTk -
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