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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.
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Representation) #HLt, UCCA HATEREE (Fr2ED). & THMNR S, NTATREES L XS 50
PLSEZEL B I#FRTVE (Abend et al., 20172, Birch etal. (2017)PIR I UCCA i SUE5Fy 1] LLA 250 Bl 2 B 145
T AESS

WK 1 s, UCCA KA HLHE (Directed Acyclic Gragh, fiiFk DAG) KR a) T HIE L&
B e (R 17 VR O S 1 R B BT B4, B R T RORE R — AN B TS SRR . AR A
Z A B3 R A RAFRRE, AR T 1 RESCER Ry M. B 145t 7 — 4331 UCCA 7R~
Bl e EE “EBRVE, John FE T —1)7, Hh S TS EZY R, 7050 “John Bl AT John
BE T 017, X REH R A 3 AT A 2. UCCA BIH I —/ANT1T T e 243056, Bl 1 A pgas s
8, HA— /NN AT (Primary Edge) &4, RISEZid 8«2, TMHABALSETT SASHIZFE (Remote
Edge) 4%, BRI 44 8«3, I I EIATE R — MR 54, T 2B EANEE K T DAG. UCCA
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TERT NI TAEZEAE L, TUPA 3N T swap SIAE SRR ANIE B245 1) F HLIX 7> E 10 5 fEid . Jiang et al. (2019))
MFEH T —Fh 3T B UCCA AL, A1 UCCA BB M FEL NGS5 R, F HAERRSE B
INEAN s B TR R R, S26 48 26 i iZ AR A L TUPA S hNf 4% . 2 J& Hershcovich et al. (2018)13
VT8 SR L/E, ¥ UCCA 5 AMR. SDP (Semantic Dependency Parsing) %5 HAhiE X Mt i £
{145%%>) (Multi-task Learning, f&j#8 MTL). HH UCCA 1E N FALS M H EE Lo irfE N ES:, dit
PR T — MBI T HB I AT 525 A, R T HALE LS UCCA HHEA AT ZALM 4B
A

Br T AFRIE LRRZ A A, 50 TARIG R AERNE U2 BANE B . Xia etal. (2018)177E
B XA EFREAT S PR T 2R 7 5= R AERHIE, BEE DS MmN, 45 RRH T A)ERT
TRIEE XM A ai i o YIRS AEBIR T8 A Bn i SIRATA1VE AT A 45 IPRAN X G- 1 8] o) e X
O, ik B S PIEAR T BB SURRAZ AR IE VPR X R BT 15, Seat o AR T E 45 5 00h
Bk

ez | UCCA Sajikasty 2 A RmMBER, LUk A7 A RN N T UCCA B il —
AN EeiEIE . FTLAAS SCHE Jiang etal. (2019)P) TAESEAE 1, 2 3R H 248 1 PURIAS [F] i 77 V6 R F AR A7)
TR = UCCA 5 U HTIfPERE . B8O b siii s AR A)v2E B Re A 2t 75 B UCCA 15 Loy
#r, ML T BERTUOZ Ji5, ANERIR =4 () BoRA)is Bt B E 90k, N EEIR IV IR 8.

ROOT
L H u H
After P ,  A-remote P
graduation John  C A-ancestorl C
. . gave everything up
After graduation John gave everything up
1 UCCA Rfil. ATHERA, ZNEBNEHFIS 2 H UCCA E# L TRAVEE RN o

TS Fig.2 Constituent tree converted from UCCA gragh.

Fig.1 An Example of UCCA. To facilitate illustration, we assign
a number to each non-terminal node.

1 UCCA B mthEERE
Jiang et al. (2019)PH&EH T —Fh iy A2 0 J7 1 T34 UCCA B, 10 AR I B B (0 im AR A1 A
LT R I B INAAMFR RS T2 5 BV, $ A bR e B Jth 25/ . 25 € ] 1 i) UCCA K,
AT DA S A A O ] 2 A B 2 R
(1) BRI . X T HLEIHA Z NSRRI S, BRIERErEiEd, RIREIEH. 8T 2ER%
5, fEFRIDLWARZE LIRS “-remote” Frid, RIZ AIAH HERNCET RS EATRER
Ao
(2) WHEBRAES T . B 4 5 SRRAAES A, ROV BRI MRS, BT R
1B SR 23 BT a8 AN REAR TR RAUME L, By LA R R 3l [P RV R IX AN SL I 451 . 4508
—MAELTTHA = 4, B R MPAETFMNT B = everything, MBH KUK A ik [F7 4 5
AL BB AN RC = 10, B —MAIEST S, BUEERISCER A M B BN A
16C = 10MIEAD = 2. RIGHENIAD - CIECHRNARIEZ T, FIRTEZIARARZE I InAs
“ancestor 1/2/3...” B3 “discontinuous”, HHHFHIRD = 23|A = A4S Wb E . &L IkFED)
Ji, WF1 fHeverythingioN T AR T 0. BE FIAEAE B BIE P AR ZE S S A B -
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(3) #il ERIARRER N BT f o BT SRR R AR AR LR T T AN R, AT UCCA
D IbR 2 LR B e b, [FRES TR A “ROOT” FR%%,
Jiang et al. (2019)VEL 4% % F T minimal span-based parser(Stern et al., 2017 ) /E A FE 15 25 Fg b 23 BT AR A
RIERINFIFS = wy, wy, -+, Wy, BN TEIW, B — A i 4 FE (% )
xi = el D % @ (1)
Horheword it A FRAEPAF AN R, el MoRw, w PEXT R 5. BRIEZ A, Tiang etal. (2019)PHEF
R T R R L) B SN KRR VR B B S AR 252, HR R I R HEE AR, ProlASC &5 7
e H B RHE. A5 2 2 BILSTM XX S6ii 2R m) g AT b, 55— Z 005 [AY; b7 1, T span (1)
FRN:

ri; = (ff — 1) @ (b{ — b)), (2)

e Y RBY 53 52 450 S — 2 IEFIFUR 1 LSTM (It 0B, LS I%e span FR4 N5 MLP
HORTEL span 23 B RARZE 1 3 20 -

Sspiic (i, /), Stabets (1, /) = MLP* (1), MLP! (). (3)
TR, AT AR AR A5 B 50 Dot £ T ) 443 R A9 22 (Sterm et al,, 2017011).

NT WBIIH RS RS UCCA B, E— /NS A BB F RO T, BIERR R 2Bl
o AR ASMRE “-ancestor” [ L RSB K3 DA B MRS IERE L . ATPD AR UARSEUUSK S (HKSL
MR AU BRAL B . 45— AR A (R “remote” IITLFFIRIAIRIH A Ak
SEATEB (B T ARFSGEFA AT 7520, RATEBEBMBRIAR K RLA, MR TN
FRBRAEE N NRINA “NOT-PARENT” WM B A AR AL L i AL A TR, 15 M A R A7 1 SR i
A« B, EFWETMBRIARKSRIRE, FAVES T H A0S 0635 YT Biaffine Parser(Dozat
and Manning %), {5 EA -7 T RMGRRAA LB A 50000, iR js ESGHT span i Rl ) IFOR S
11, SRISZPIA MLP =y child fily,, parent, 5 i QTR AEA B — MR R, MR
RE A BUIGS

., child T
score(A « B) = [ 1.]1 ] W,y perent, @)

ARG TR, AR AR . AR F, WRBNHE A ZE “NOT-PARENT”
FRAE, DTSN BRI . 2T SRR SR M ds BT 2AE557 SIHERE T —iE Il g, HEMFE A
DL gmtid s, nl 4 rp A R LRHE N BTN, Hof MLP&Biaffine il /& F SRR 224 (Remote Recovery) ff]
TR, A ) MLPs W2 T s 45K (Constituent Parsing) .

WIZRIE, R P SRR ™ i S I SR i B A SR 2 RISk, FRin b oA i de K il ik
UIWE BN ZAE 5525 S HE BRI 400 2K R 2

2 KEFEALESHIEE

N PEEAREEE, BATEE T H AT RE A4 ¥ Biaffine Parser (Dozat and Manning!! )/ Ay & fili f1) 7245
B, Fe A AR A B A AT 4 R s 1 R R IR & . Biaffine Parser 1 FH R B US54 TH 5 BT AR A7 SR 43
18, AR5 s/ AR RS RS AT B — BR MBI R A . JnI&] 4 A MR EAE N TR 158, X T — Mo
B4 TS = wy,wy, Wy, Biaffine Parser KL/ BILSTM K44 THIf B, SURE BILSTM Hik ML
B IR N A w100 3] 11 Bk eteomd I i 1) el FOBEBE 1 By, 15 UCCA AL, B TRJZ BILSTM
FRAALE 5 by, CBIHTI LSTM 4 A1) 7] LSTM 4t A9« X S8E0 2 Ros A\ 2P SR 1)
MLP B SIMRLE L 1)1 2o, 0 A E A% Lo ie] MM IR -

hie= fe,@®bi. (5)

O PR AERRZE M http://ufal.miF.cuni.cz/udpipe $2{it
@ G 44 SARFREZEFR S T http://spacy.io $ At



r?,rfl = MLPP (h;), MLP" (h;). (6)

Ja R IE 5, R ] j 5

D T
score(i « j) = [rll ] Wbr]’-’o (7)

Hlolb, HAFIAFAER 5 Escore (1. 7 ) FLREFAIAN 0 MLP RUSUT BB (B0 % T48 i, S SLIE R
HE A7 W RVBRAEL, 450 K R KD 3 S 52 S R B2 A

3 AIEWEIEAY UCCA IBEX O

B EUE, AEANE CAEBEAR KR NG EE, UCCA B 5RAFAEE B, Hniksr
W e 44 18] EIE RS TR 7] IS RON R T UCCA B —A~2 5% (Participate), HURE 1 Ay s 8 FIE]
3 H 1 John 1 AL AKAFA HR Bl R IR 2 X R UCCA B 1 —AN 15 5, B8 Bl 3 H gave up Z 1A [IFRZE prt
(phrasal verb particle) HRFRIXANEE — MR, IEGXR 7B 1R 4 5795 5. BRI 2 KT
FE T M R 5RAE U AT IR . BT TR A2 A4 T BRI UCCA 23 A AL 5 Ak 7 s 2R, JRAT
X" NANFRE I, EREPHETE UCCA LAY N, 2 J5 B -
xi=x@x"", ®)
N A 8 DU RPN [F 1) 7 ) P AR A )V A B ™
3.1 ETIEFEBRNNTE
WAFANEW S F & WAEE R, B R ES I AKAEARZE . A1 22 50R H B0l 2R i (1)
Biaffine Parser Tl H 4 A\ 5] FARAE FIERT, FRIPEARASE —FF, BB 181060 B AR AR AE b 2 B S 38— [ 5
g, PHEERERAEZ G, HFHBENG—EMIE. mAR 9 k.

x;7" = elbel, 9)

3.2 &F Tree-GRU ALERRIBHY 7555

FHEE R FRAEARZS, BRI A2 M 4% (Tree-structured Recurrent Neural Network, f##K Tree-RNN)
(Tai et al., 20158, Miwa et al., 2016 GE18 4= J5 M Jm b BE AR AFAT s ELAS 2142 1] 70 B AR o o B2 o7
BAG BAANERE . i MV 2 TAERB, BRIR I I3 40 28 X 25 5 58 A Rt 35 B 5¢ R 1 HU(Miwa and Bansal,
20161 Feng et al., 201750, HL2&#H1%(Chen et al., 20171 NA5EAF 55 . Fedi 145 F251BL Chen et al. (2017) HOIFI AL
] Tree-GRU (Tree-structured Gated Recurrent Unit) >R &A% Fiill t Sk FAKAEAAR « i BT _E 1) Tree-GRU
FRPEREAN T s VAR E BT £ 7R R RROIRES, Wil 3 sk, A3 10 R T g Hd 2.

nT _ TR _ T
Rlu= > H.Ele= )
jelchild(i) kerchild(i)
— L ,label LT LT
st ri, = 6 (Wrtelgbel + U™ h], + V™ h],)

prep —_pt rig = 6 (WRelgbel 1 UTRh], + V™Rh],)
/m{ SN“J zL plabel zLp T zLp T
Zi,L =60 (W ewi + U hi,L + V hi,R)

ROOT

root

After , John  everything up L L (10)
H\pobj Tig = 6 (WZR e‘lﬁ(}ibel + UZR th,L + VZR th,R)
graduation z;=6 (erél"libel + UuElT,L + VZ_’_ltT,R)
h} = tanh(Welsb®' + U(r;, O hj,) + V(rir
& 3 @AY Tree GRU © EIR))
Fig.3 Bi-directional Tree GRU hl=2z, Ohl, +z,sk Ohlg+2, O R}

Hrflchild/rehild()RR /AT ES. KU, HITR I Tree-GRU MIARYE &ANT MU SRR 1R
RE, BHTFENTARAEEE —ANCE, FTLUZE R TH A LST™M, Wik 3 ik, wakm
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AT 1A) BB E AR P RAT B RN I A VERFIER T -
x;”" = h] ® hi. (11)
3.3 ETAIERRAIINEIRFR R G A
Peter et al. (2018)!' 4 tH T —Fid F I BN 2535 5 B8 ELMo Al 17 2R K2 IR IER AR B N T TS 2
FIIN . IXELIT BN XM EZE S T FE R SCRE B A B B2 NLP 155, FIFER, B 7IRE
B, ARES TR M AL A d B R ZE S T R 2 AEE R, SOl IR B e XS ALAS B R BEORH B
(Zhang et al., 20198y, [KI HLFRATT 25 P 3 160 BB F 00UIl 25 47 1) Biaffine Parser K= A AU RRAE [ S AE A
UCCA Parser FJZIAMAIN, 7521 BILSTM it 28 1 INBCR A FF 3 | — MRk e R EUE BEPHEA A, 2 )5,
I s12:
7" =y Xt os; (fF; @ bE), (12)
HA LA T Biaffine Parser LSTM (24, yAls; #Z M IS4, BB IZH%EE, 11 Biaffine Parser (2
AT X XEE R 0 R s A F SR B B, RS 3 Shi-F A 52 )05 BT
S HTAT S5 B DTk
3.4 BT REERAGMIAIRRRITGE
AR, AR AR SRR AE N ZRAE S BT AL AN 2B, X R E0E S T S A A
TR G VLU, PR AT BEAFAE B AR I A& 7 3. Rt , AT 2 AN )1l 2% UCCA Parser 5 Biaffine Parser,
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Fig.4 The framework of syntax-aware fine-tuning word representation approach. UCCA semantic
parser is in the left dotted box and dependency parser is in the right dotted box.
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M MTANEN, BN TAGETT Biaffine Parser #75, i DLAJIEAR Y A1 25 AN 2 5 m 381 A2 )
TS AT . TS H UCCA I, 4 A1 7R a5 i el Biaffine Parser [ BILSTM, $R /544 H %
R, M RINBCR A, IR E—AMRREAES B, &G4 — )2 Highway, H 2410 R st
S BAS R B A3 [A]

0" =yXiosi (ff; @ bE) (13)
xfy" = Highway(ofyn)o (14)

P20 B AJVERRAE 17 e " PHEAE R MR Ron g b, THEZY R A1 7= i A £ UCCA Parser fJ BILSTM 1,
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BT UCCA B IXFEPAME R AR R Z iR R [ &, I0F GVERA ) i ds, 4
UCCA B4 K bR HGIAT B R [ AR I, AVERI AL Jmit 48 th 2> 52 5, A 5L [R]I BR AR A+ 1 SUB R, M
AR = AR ™ o BRATIE B BT AR BLE) MTL HESE,  bG fn i AN A5 B 1 3L 2 — AN g B 28 B MR
Hershcovich et al. (2018)—FE4 2 AME S5 gD 8 AT H & BN 1D MMESA G K, Ak BE
HIFEAE, A)E T RE S IE A N ER MRS LRI AT S5 20 MG Sk IVAT S5k F, A0k B 7R3 HriA] 5 ir] 2 [H]
FIR AR, 1T BRI UCCA Parser 5 7E50HT span 55 span (2R &, iR AE & E R, RICIRA T A2 A5
BB T XA e i i E .

4 KL

SEIOBHE  RATTE 1.2.4 AR UCCA FiE4E 3 | #HE K} (English Wikipedia corpus, &% English-Wiki)
TSRS, JFHATA 1.2.2 UK UCCA GEJEPITE) 955 FAT1EEL (Twenty Thousand Leagues Under
the Sea English-French parallel corpus, f&#X English-20K) 1 e 4is i . X 2870 E 47 115 k) 5E 1%
£ SemEval-2019 Task 1 FE 77 Wuh® F4F], VEANEHE WAR 1. fES A ami s, JRATEH 3L
A LB BE (English Penn Treebank, f&FK PTB) {EANKAANENIERL. &40, AERERSHA
UCCA TERREAAEATA X

PR IRRR. N TIPS UCCA A [m TR B RIARALEE, FeA1H DAGFL 738, B EkiE, 4eqE
[F]— AN A UCCA BG, MGy, 3T HAHME R — DR 73 miv, € Lyield(v) NI A 151
Pho G — 51U (v, > up) 56, I — 510 (v, - ug)VCEL Y HAX Hyield(u,) = yield (uy)F HEAIHAR%
FATR] o bRA5 AR THE B 2R 1 1] 2 Bl Dy A B vh UL R A2 #0773 B LA G, HH B SL ORI Gy HH 3L 88, F 2y Bosk /e
R 220 A 0] 22 ) R AN S5E o FRATVEE B 7 SR AL AR AR SR DAk 3202 LSRRI ) F 4B, bR sl A 5 AAE VT
oI AEBRAE S o

F 1 UCCA LR ApFE R
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 LWgE

T B S2I04RR A T Adam 4k 2% (Kingma and Ba, 201417, 22313 %8 0.001. &R S RKIRER E
N 100, 4 UCCA k% EAPY FAEHET 15 R REA S, MIVIZRIEATEE . 7Efd F A)ik sk
SR ] 1) B 7V RIS ISR N B, FRATTAB/NE B 2 BIE L — > batch FFEHT—X S5, HTH)
ERIIGEET KT UCCA MIZREE, FAi1% B A)VEM batch size % UCCA 1) batch size 36 L AbATTII 24k
Z A AE A, B ORI AN VI ZRERAEAR R Y batch b 58 A H

TR, BT AE R A REAT UCCA BRI 58 A, FRATTEPIA SR 5 T 315
Bl N T PRIEAERERY BE IR UCCA BRI [ R) 7, JRATTRE /MR A 1) B Bl P ) AR B s T Lample
etal. (2016)2¥ZFF BILSTM. HARSK P& fAMa 1 B 4 A 2 1E A1 [ LSTM H, K el i %
HPFEE R SRAE N FFRIE . FRATAE PTB LIl Z5 T — > Biaffine Parser, ‘B 7EMIA4E L1 LAS (Labeled
Attachment Score) {HIAH] T 94.39%, 5 Dozat et al. (2017)!"2f 45 FAH 2, SR )5 FI & 45 UCCA &Rl %t
IS (PR AT AR BB REAE ) AR A4 M i N B2

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



N T BB ER T ANEN AR ST IPER, AT N BERT J& FIA R E N T SR SELE AR . AT
BT PR T 2595 3¢ BERT A5 A O 2 B[] i R AE 1) B MBS N, IR S83EF bR SCiA 3R ook B
BERT 4ifd 2415V )2, 14 ELMo —FEZ T IR A FE 36 b — M EAT S AH G I R B, PHEE R F R &
ZJEHNE L2 g g .

4.2 LIGLER

2 P —EATHIPIAN S5 ok EH Hersheovich et al. (2019)2Y, 5 ARZIE T 5685 (A A BUR R I 1 &
BRI R, SFI4) F AR A SCRRERARAUR T 4.4%-5.1%. 7EAF T B8 TSR, ARSI 0.7%,
PEAIAR T 1.2%, R T ARG TS 2 M B EH .

2 PR AT R T SR LA DL R A DU AR AR SR VR R I AE . 5 Tiang etal. (2019)P 45 R
FHEG, AT R BIPIS FAE)LF—FE, ERANINREE B2 0 0.2%F 0.4%[0 TR,
MR 7 34 1 B SR AT AR 2 SEARBRZE ) FE R AN K, 1 B 4F BILSTM — e F2 4 HREHUR A 2 vk
. A T PORp A aR i s, = AR BT F G BT OFRERTE 0.7%-1.4%,
AATIE MR- T 0.9%-1.6%, EEFURIMIRAEIRTT 1.1%-1.9%), FHANEREA IG5 UCCA B XL HT .
Foh R B 2 R ARATAR RN T2, BN BRI T RAER 5385 8, AR Tree-GRU R 4itid
AW . ARSI R R 71 Tree-GRU VAR 030, ATV & RN A gutit 35 (1 % 2 4
HABE S T ARG E, 5N RGRIDE M. TR 15 s ROR b 17 o ) v
SNAIFRORT I, EAE S AR AE R R i . HA IR RGeS, AVEA R LAS {H
N 93.00%, FCEETIIZMIBEAUR T HE 1%, XRIZTEER ARG B FER, itk T A%
IR VERE, BB AV 222 S0 SRR, I = AR A R R AT BRIE & — @ B UE R, BIEH T
UCCA 15 X5

F2  GINARERSERL
Table 2 Results of experiments utilizing dependency data.

Dev Wiki Test 20K Test
Jiik Primary Remote Average Primary Remote Average Primary Remote Average
Hershcovich et al. (2017) 74.5 53.4 74.1 73.3 47.2 72.8 68.2 23.7 67.2
Hershcovich et al. (2018) 75.3 51.4 74.8 73.9 53.5 73.5 69.2 25.9 68.4
Jiang et al. (2019) 79.4 53.5 78.9 77.9 52.2 77.4 73.6 31.2 72.7
Baseline(Our) 79.5 43.8 79.0 77.6 48.0 77.2 73.3 19.0 72.3
Without TR TSN 80.2 49.8 79.7 78.6 53.9 78.1 74.4 28.4 73.4
BERT Tree-GRU %iifi 80.4 52.4 79.9 78.9 54.4 78.5 75.0 30.5 74.0
(P RESINEE TN 80.5 49.9 80.0 78.7 50.4 78.3 75.0 24.0 73.9
T AR S A R 80.9 54.4 80.4 79.2 58.8 78.8 75.1 32.4 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 RAFIRZEIRN 83.1 54.0 82.6 82.1 56.9 81.6 78.5 31.4 71.5
BERT Tree-GRU % 83.1 59.5 82.6 81.5 57.6 81.0 77.9 41.1 77.0
G RESINTE TS 83.1 58.2 82.6 81.7 58.0 81.3 78.4 38.6 71.5
TR AR ISR R 82.9 51.8 82.4 81.8 57.1 81.3 78.4 35.8 71.5

2 PSS = FAT R TN BERT $HIE/E &5 R, HrpR—47 B AN T BERT RR4E(E A4
BN ASCHIIELATY I B UFT Jiang et al. (20192 F A IEH T 2155 BERT MAXERH 7 HIES
BERT. FA107 LA FI7E UCCA JEREBIA i\ BERT $-IFJ5 Y FAEEG B RIS F (MR # T

O FRAME A Y BERT #2U3K H https://github.com/google-research/bert .
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4%, PSRRI 4.9%). CAHAENIEHELR, A T DA Ay sm i) vk, ManGmnﬁmi
A LR, HA T ERE — LT (0.1%-0.4%), I IF (1) J7 1352 BRI K AERES . ] mﬁlmnw-

GRU X4 Jaj I Eon A)3A5 B ok T, 5 BERT B b () B A) kA5 B 28 TR, ﬁmﬁh XFh
SRR AEAE BRI R T —E B

5 #5ip

AR TAEH, AR T AREX T UCCA G X i IVE R o« FATHE 23K 1 DURPAS [5] (1) 7 9200
NEE R, B TR R 2. FET Tree-GRU AlVERI A i) 7% FeTA)3 B AnR 2 i 7
1E VLS I TR ORR RoR B 7. SEIGR Y, X5 A RE B A SR+ UCCA 15 U P RE,
Forp I T AR BN TIOR3 R B OR B, RN BEAMUEH T gt BRIV E R, AN L AR A i
] -5 215 U fESIN T BERT 2 )5, HTESHEAAS Y ) BRANAEE R, RAEANEBR ™
A RSB R S BAE S 1, (B T Tree-GRU X Fh 4 & M 4fid ik 7 BIVERT, A 5 ikt
A 0.1%-0.4% 4T, —EfERE R THRAFRIEN T UCCA 18 X 3 Hr I DT ik«

SE R
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