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[(HZE] R DUEAF R 8T B, R R U B A SR A Bk iRk, 3k R Z
I 32 N GE AL sl )R 3R A 0 E WO R, T BUA 7 A VI SRR R A R 3B 5. 5 IA kAl
SRASERY I PRl T b SCBOE AN TR] , 32 L 08 D S AE DI SR B (s P AT RGE B . X SUE SCAR Gl i (i T 216 5
TR FEA5 3 B 4 i b 0 22 3K 0 8 AL, 4 30 e sl B 25 1m0 op ) 32 AR BN, 78 DU R 3 A
( Chinese Discourse Treebank ,CDTB) _F FSZE8 7R , $2 H AUAR IR RN J vk b 2 B B 4 9 GMIN-Nu B U7 72 - 44 F1
RO FLA RS T 8.7%H1 6.1% ; A4S T8 FH IR SR 0 A SR R BRI R 1 5 12, Al &SGR 5 B
YR 34 F mBERT ,mT5 XLM-R 3 PSR AESOF- 2 FLE BB S T 1.6% .3.5% . 1.3%. 163k 5545
FAAEAT1E B2 ( Chinese-English Discourse Treebank , CEDT) I A S2 56 7~ |, @l A XUE (5 BB = IR J7 2% L s
=PI P12 FUE R TE T 10.2% M1 5.8%.
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Abstract: Chinese nuclearity recognition encounters inherent difficulties owing to limited explicit inter-sentential
connectives. In contrast, English systematically marks nuclearity through subordinate constructions and discourse
markers. Current approaches trained models exclusively on Chinese corpora without leveraging English signals. Our
methodology addresses this gap by incorporating parallel bilingual training data. A multilingual pre-trained model
processed the bilingual texts, and a multi-head attention mechanism captured explicit and implicit nuclearity features.
Experiments on the Chinese Discourse Treebank ( CDTB) showed that our model achieved 8.7% and 6.1% improvements
in Macro-F1 and Micro-F1 scores over the previous state-of-the-art GMN-Nu model. Compared to monolingual training
with mBERT, mT5,and XLM-R, the bilingual fusion strategy increased Micro-F1 by 1.6% ,3.5% and 1.3% ,respectively.
Additional tests on the Chinese-English Discourse Treebank (CEDT) demonstrated 10.2% and 5.8% gains in Micro-F'1
and Macro-F1 over monolingual methods.

Key words : discourse analysis, nuclearity recognition , pretrained models, bilingual information
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ARSI Y B AT 55 B0 2 [B) 28 h R MB TE G R AR P W 2 B 0000 B4 IR, T Ui
A BRI REOC R I RDIR 5, FROA T B4 A )

PR R B A AR 0 3 AR ARG AR TR AP R OC 2R TR, A% MU B Sy U, 2
BT ) — DN EE AT 5, R IR 2 EDU 43 4.0 ( Nucleus, N) Fl TV ( Satellite, S) P F £1
. Bl 4] 8 R E AR B A A SE 1 ) EDU ; TR U2 ) 8 B 2 e A e A
FTHNFEVEHI EDU. RST "PFE A M KR, B ILR RN N-S S-N MFhEE R KN
9 N-N 2880, Horh N-S USRI R MR B Ze T2 0 A TR TR, S-N RERA TR0 e 11
TR N-N R TR L.

T B 1) A2 RO R e HRSCAIBURL BE 43 A SOUL AN 25 W WG S 2 T A BOWE D7 D, FE OGR4 1Y 2 4] 5 5 )
T ARSI Z A0S TR SR TER W T, EUOCRIG I Bs 5Bk B 5 EWZZL S
TRIKLR.

FUHG E A2 00 R B A MR 10 2540 1R RS A O RS TR X UG T 5 RE
BB CR R A AR AR R T A O S R R T SR B AT A e T A O S RS R A 2
[F] F8 3 SLOGHR.

% RST ()5 %, Li 22 3 —Fh 5 T2 B 7F A ( Connective-driven Dependency Tree , CDT) 71 b
LSRN FR IZIR R T S EDU, RIS SRR AR DUBAS B RF OF 2 KA B 1 e
FRARMEWR. 78 COT R R IR T F  MATFSIARTE T 500 A S04 19 DU i 3 45 14 18 B ( Chinese
Discourse Treebank ,CDTB).

ARSCLL CDTB H 5— ANk Ul WA s 75 P i F200C
. B PR a~ g 23518 BEE ) EDU, X 28 EDUs
SRR T AR I I 5L X 2R EDUs #4817 2
RN E 1 5. EDUs 38 i 5558 BB §E G 2R % 7E —
B AFEAG Y S R AIESOC R, FIROCR M
kTR, i Sk BT AR 09O R R T L, IS T
B.ORMORUE, 1R SRR S A
AR ) AR X AR TR A R T P AL R T AR 22 )
AT CFR N B, T FIROCR N N=-S. 1T d.e 5 f.g
TR B BOFE FHARTE]  HR BRI , PR E AT 2 8] 4
FERR RN, FIRKFR N N-N.

Bl1 a. TG F AN B, S4F 1—2 H  EXS AR 2k i D AR R K H Sk b i
HEE L 361 AZRTT, o ARG 13.9% , d: o i 0 2 178.3 A236TT, e L AR R T [ 1.3%;
f. 1600 182.7 423570, ¢ Wi K 34.1%.

a;According to the statistics provided by the General Administration of Customs, China’s foreign trade
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Fig.1 Discourse structure parsing of example 1

imports and exports continued to grow from January to February this year,b;reaching a total value of 361 billion
US dollars, ¢ :which is a 13.9% increase compared to the same period last year,d:of this, exports accounted for
178.3 billion US dollars,e:marking a 1.3% decrease from the same period last year,f:while imports amounted to
182.7 billion US dollars, g:showing a 34.1% increase.

BT AT LR DR T B, AT 25 R 05, IR SORLE R SORMEIAE . M, 5%
B T I AREE M BB I bR s A5 3 ) 15 R Aok 3Rk I8 G 2R MM Zhou 251 1Y
Guit, U A ( Chinese Treebank , CTB ) B 555 A F A ISR B AOC AR 1y 82% , i 96 SCHY S M e 2
B4 /£ (Penn Discourse Treebank , PDTB) #1556 2 H 5 54.5% , 3 5 B o SC R 56 2R 10 HE e 5 T 3.
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Hr I ANDUE R R RS SCRIRAE B, LA RE 57 > v SCRYTE SCRIATIERRAE , i BB T SCrp o ) B2 T
T RN TETE S () Hofg o SORBE SO AE R BE B A XS 55, XA B TR BR A ) 1 8] 1) G &%, 327
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(1) 4R T — Pl T FYI A5 B0 A3 T LA A o SR RIS . P 11 A LA Sy 3t e i
BOCAS 8 PRI, 7E S R RFAE_L 0 P 3 T T AL i — 2R 2 YRl A 1 B A9 15 8. A S0 UGR
B L 2 TERE R R X T B RO

(2) $RH T — Tl il 5 XA S0 SR 3 R UGRB D71k , 5 A St (8 o SOBIE I R0 T T AN T
ARSCAEASE T G At r Rl AR A5 SRR, B 28 TR B A7 i SC TR R ) B A Al R L [l R R
) F1AEFIRCFEY F1{A.

1 MRIfE

B AL HE e T 25 A T AT Z5 A U MR B RME R O R 3 AR S R RIS X
M B YR 038 B R s AT A5 R AW P B — TR B TR A AR SR S A E Y X — 4T 45 iT LA
FOU R 72 A B R A, R0 £ B8 O T B T PN ) 1 =2 i) R A i 72 TR A B D) S 7 AN [m) B 7 22 ) A A%
PE. X BURIFSY K 2B T e E SCIETESS #4755 %544 J2E ( RST Discourse Treebank , RST-DT) °! CDTB 1% WX
TS 2 H % ( Macro Chinese Discourse Treebank , MCDTB) ' |- MCDTB R4 RST #5niF 22 WiE ks X & 05
720 553, Kappa fHifid 0.6. £ RST-DT I, Joty 257 i A& UHBENLIZ AR T O B RE LS FI R O
i FH Sh 2 BRI b — 2 A s S 4 M RO AR . i 451 B A AR 450 B B8R EDU Z IRl G R
AT T Eisner 32 Al K AR B B A 3L ARSI RS B i a1 S5 R FOR % 2 r il R m
REAESE AL B8 A6 25 0], T A9 211 Shift-Reduce f 35 43 HT #5876 RST-DT b A9 &% M UM 535 £ 71.13%. 7€
CDTB L, Kong %5 ) ME B FH 1 SCRIARURE T3 ARAE | 3 1o 5 KA 0 1t A7 A% MR 1. Zhang 451
P T —AN A LT A SCAR DR T A, K R B BT A VA 3 R A HE AT 55 FEAR U R T
57.3% T4 F1 4.

UEAER , B 5 R R 2 S BRI K J A e AR 20 e R A e Sy AT 55 LR, X T SO AZ A RO 55,
Xu 2502 ffi X i) 4 46 i5F 32 12 B9 2% ( Bidirectional Long Short-Term Memory, Bi-LSTM ) F1 5 FH b 28 W] 2%
( Convolutional Neural Network , CNN) 433K 15 SCA 42 JRy i {5 BOFN Ry R i 45 L | 2 1 £ FH SCAR DT g Jy v
HAE SO T i A B AR AT, RIS S Xu % UMY Bi-LSTM Al CNN Zwfish 7%
SREURIL(E . AR5 BlA PR B AT TR N 4 A0 FHAZ 1 T I 48 4 3118 SORRAE , R E R e &R
WA, AT AE CDTB LU T 71.1% M OF 35 FILE. X 22 WA IR AT 45, Fh iR 4 450 1
MCDTB [ ] BERT 1 A g 2847 2 WU, H TARTE 247 i A 38 bR R0 T 2 1 A 5 6 p 25 IN 24%
Tk

JERT A TAE K ZH08 ] Word2Vece " ZEHlI i) i) f 04T 4, SCAR 283 4 Ji5 19 340 A1) 2 0 2 1l i
A, TR E TR SCA R E . B IRk AL BERT!'®  GPTU™! (B | 35091 2k vl 4 7 v 7 i
PN AR R I T Gt 2 45 (10 77 1k X S B T TIN5 A0 7 KR Kdi 4 o oty L4 3 K A3z 1k
BT, BERUA B A0 5 T e il P RR AR A R

e FH UGB A B e o ST IR BB T, g SR 2 5 | ARG BN Hp SCalt A7 2248 AR RN i 1
3 51— R GIRUE R FFARFAE | £ 455 15 18 Se 1710 (18 9 SRR B HAm) 1 | H SO AR 0 7 0 SRR rp vt 7
B3R B LRI MRS | R GE F1AERTE T 5%. Wang 2517V F Wang 2521 R85 | A RUE {5 Bk H T HAR R 7
B34 AR ( Dropped Pronouns, DP) B fE. HAARK UL, /i 38 2 26 BGE-FA 718 RHE thdnid b 3C DP,
FEAE ML BHIR R G rh A X LE I A DP i BLUE {E4R 75 T 1.58%. i 25 38 1 1 4 25 24 i 760 4 % S
B2 i A B I 1 DP {5 SR $2 T+ AR BRI BE.

AR T TR S it 2 I 1 SCHRIOM S YR 5, -4 Hh — Rl & XSGE 5 B 0GR
5. AT 2 Bt 0 T AR, A SCHE AR R O 76 22 38 FLEABCEY F1(E E . Wang 451
fdfi FHl Bi-LSTM A1 CNN 23 i 5 B 355 8. 7% 1 6.19%  AH A T AN A FH T3 )11 2 25 A A B DI 2 1 s
A SCHR A RS AGEAS B EUGRIJ7 B% T mBERT .mT5  XLM-R 3 FEEAIZEOE 3 F1(E b4 lHe 2
T 1.6% .3.5% .1.3%. TEI Y5 5 45 F9 74715 KL% ( Chinese-English Discourse Treebank , CEDT) ") | f{) 512
i — AEIE A AR SCRT i H 1l Ui A B 90 S R O ek A 5
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Fig. 2 Flowchart of the bilingual information fusion method for nuclearity recognition
2.1 HiETAbE

TEHESCAEAE Z R R MR A M b 2RO R W M2 7 R el 2 4. XTI 8y 5 i
ZEMRE B BT i A e A% AR V% B 1, B 5 AR, it i
5B, HE R AW S RS 2 M AU Ik BRI R0 oA, X RO Y B R R
REE S 2R B (TR B2 2 I AT B. JRFAS SR s, LA A 4 K 22 88 32 U3 AR TR F0UAL L 24 R 47
O ARAE.

A3 HIAE CDTB A CEDT 2 /MFPRHE _EoE T 15050, CDTB iR A DGR HIE T RUE , O T 3RIBGH
L) BETETERE AR SR FIALAS B I A6 R8s o T8 5 AR TR ITRLIBUT. S T A 56 A S5 12
Xof A [ o P SCAS ) R , A SO AN [) ) 355 AR B 1 AN [ R S i TRk, BRS04 v B
P AR EHPE  Deepl BHE.

TEBEATIZRIN B 25 M A BRSO REA Dy 2 S AIAR A 2 00T, 480> batch PN BREL & R SCREAR AL 5
PeSCREAS (A A RS — il S i) 1.

2.2 #RE3F

AR SO L T AR [ 5 1 75 S0 A A Sy 2 i 25 A R5CRE , J mBERT™  XLM-R' 4 00 Fof A5 760 45
e EAMEE LT T BN, i S 2 ALRE R, i T ISR B SRR (R B RS RE ), r RS Y
token Zid il J5 O & REAR G 1 A) 7 1R SCHIME R PR, AUIUAE P T A6 B A 4 8 R 23 26 A R
e LM T Z AT TAEEH] Word2Vec Zifi3JF ] LSTM FI CNN #4732 MRCR.

BERT 7EYNZRid A rp R I MLM Hl NSP 9 R AL 55, A5 B RE A8 A 283 0L 1) bR SCA% B, mBERT 2
BERT (Y Z 38 5 WA eV R G T 104 RS 30A 12 DMRGEZ , RUBRIZZERE D 768 4,424 12 1
S 1A K2 110 M S5

5 BERT 258, XLM-R 7E SN 25t [RIRR (T T MLM 4T 55, AN W] A 02 5 A i FH NSP AT 55, 35 T LA Bl
R 0 THURIE 5 AR S 24, b4, XLM-R (f F1 T L mBERT B 2 (9 Il 2R84 30K A UL 25t ]
FIEE KA batch size. HEH T 2.5 T B CommonCrawl £ , 6145 T 100 Fhif 5 SCA , L0 270 M 244

XEAR B = (1) B, b (e, || x,, ) 8 v SO SCREASTELITUT 15 % A mini batch
Gt E TR P A A AT ST G, PIZRREASTE P IR RE IR SN Ab B IR AW S B EA Y



PSR 4R (AR R 55 49 F55 2 W1(2026 4F)

Fed | DF 8 3 B SR B TR Y 21 5 R ) S BURS T 5 .
Encoding;,,.a = E (2, || %,,)- (1)
23 EFBNE

TE FUUINE 55 v, BB BEmf 5 SOAR P R EEARR TR, 1T 2w 4% A o e 81 rh > il iy
R SCFOR To S OCHE R A T AT LU X SRR B A R R O6F SCAS HE AT T AR 1Y 4 BT, IX
Gy ERURARTT . PAHAS SCHE Gt 2 1 th R T 22 3k T2 J AL 207 ik e ASE A8 of 4y A 41 1 AR T
F o AT AN R A ST RERE , DA AE S 4 Al 312 A AN A R B

I ZAAN TR 8 3k P RA & 3 T4 AR BN R D7 T, HE 263K m] D& Tl SEE A 4 M G & i Hofd sk
DUV RT RE ST T SCAHSCHE. AT Sk At B S wl PR 01l i — D IR A R MR RS T N — 15— 1%
R,

IEAh , BERT  XTLM-R & B ZRAsH il FH (4358} & BooksCorpus St i 3L /AL 'S ik sb Kk Z R IR
1555 FiE B . A SO T CDTB #1 CEDT #HRHEE =20k FUBT I ) #555 , iX S6 Ul R R & 0T
K TR XS R R B 2 TR IESCAR R R IR B D MU FE i 2o 4t bR AT 1300, B BE 4 b Al
PERCHEAR G0 AR, 140, 78 CEDT i) 7 A ol 4k 22 fE T 5 M AL, S 5 B Al AT 9K & 4%
HE AV b TR AL RS SCBE A A Ak MR AL ¢ S E AR E L
R T 0 0 8, R B RSERLA $2 ) v BRI A, X3 AR B TR T F2 Uil A9 TE Af 6.

TER P Jeih B 3 SHERAME7E 4, 3 6745 ol i A il 380 — AN 2 ), 058 I 2 0 ) 0 By ik
AR (2) Frs. Hith @ K.V 705 R (Query ) Vi (Key) FIMEL( Value ) HiFE , H &4 A 1 B
ARZS, We WE WY SRR AN R

Q=W°H K=W'H,V=W'H, (2)
: oK'
Attention = softmax E V. (3)

HE— 2 BALE TR Query Fl Key Z[A] (Y s BORAS B 4R 1Y TE R 1 7041 8 1 B Ik iR B b 24
I RGBS I ), SR Bl Key FERFLE 00707 MRFT 4 . B, 92T Softmax bR ORI 2643 H5 5
e AR TE 3 X SR B R 1 AR, 5, 3K SEAE TR R V AT INACR AN , A2 iU S i b 7
HAPERTHRN(3). 2R A N=(4) R, b 2B, WO JEHi At A8 e i A5 R A .
MultiHead (Q,K,V) = Concat( head, , -+ ,head, ) W°. (4)
24 NEER
T B B S R IA S Ze VA e TR 1) S ) 22 6] 1 5C R AR AR W = 4%, AR B
ML &, A SCHEE B 2R W T In0(5) Fin i ReLU JEZ PR sR 8 i AR sk 0nT LA
HagR AR Y B AR 2R AL BRAE J1 | 30T B A A X 20 1 19 TR IR S5 R Tk e
ReLU(x)=max(0,x). (5)
HE—2 X T ReLU A%t AR SCIE TR AR AR 0k Rl 2 2 B 4y 3, 32 th T 3 P R R,
BT LA A ARZE 3 3.
5 N (6) Frzs B Softmax TG pRACK Ze e 0 e 5 38 oA, Horh W OB A A I ) b 2 fi
)i, x ek 22 5 .

p=Softmax( Wx+b). (6)
3 5
3.1 HiE&E

3.1.1 &5 % 4 #3534 & ( Chinese Discourse Treebank , CDTB)

CDTB 245 500 ~3CH4 ( chth001-chth0657) , SCA 2K A CTB6.0, 4] F4r'5 M 1 | 6 648. HA-Bt ik
BN — AR AR, G RUOPRIE 2 342 M3 (B8 ). CDTB A 10 643 A4, f AR 55 245 F4 1
SEEL T 4.5 AT SR SRR AP 2 A BRI O 22 MU ST K
KFR 7 310 4, Horr N-S 287045 2 108 4, S—N 2RI 1 447 4> N-N 28047 3 755 4.
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3.1.2 X3k H 4 M-T473E# % (Chinese-English Discourse Treebank , CEDT)

CEDT SR HH“ G50t 55 , e %5577 170 bR i s, % CDTB ARG 175 A4~ 384 ( chtb001 —chtb175) 3
17 7 RGE AT FEAR T, B DOIE R SCASPR I 1 X 55 B85 005 B, B 454 RS I 2 b i &> EDU X
3 EDU [ R R A TG, 130 42X CEDT By Y20 % 55 A5 X 55 56 RN 5% 421 % 5% 6
FAEGPOX AT TV 45 R R CEDT Arid Bt &, BA — & 1 a3 f s . CEDT By
SCERFRIE 1467 A, Hih N-S K804 453 4, S-N R4 93 4, N-N 26804 921 4.
32 EWigE

7E CDTB F S50 F 15 Xu S50 RIE ISR M Il ) B30 4 5 00 42 3 3 0 ok, 88 4 400 43 B
FIRXRBEGITNE 1 R, BT B 1k 8E  TEH S ZE A —A ReLU 25 435N T dropout )2,
dropout %24 0.3, 112 71 2 0 LB E O 8. TENZRid B2 i AddamW AR AL 25 , AU 0 R Bh 0.01,
batch size K/NAy 48. fifi 2% 2] ZEFAGME | 52 2] 8 R 3e—5, TF B B UGl 1Y 1% , TE5IE
£ loss F/INHORAFAR AL, S ORAIESEIRRIOCR A SGHAT T 5 s, 5 1002 5 &R 1T 414

%*1 CDTB#HEEXS
Table 1 Partitioning of the CDTB dataset
Ve %S LN S 4
SR K 400 50 50

SR 2 0001-0080,0101-0180,0201-0280,0301-0325, 0081-0090,0181-0190,0281-0290, 0091-0100,0191-0200,0291-0300,
0400-0454,0520-0554,0590-0596 ,0600—0637 0500-0509,0638—-0647 0510-0519,0648-0657

N-S.1 728 N-S:173 N-5.207
FRKHR S-N:1193 S-N:150 S-N.104
N-N:2 964 N-N.407 N-N.384

%2 CEDT #iE&E5it
Table 2 CEDT dataset statistics

Xt CEDT B EWR KR BGE STk 2. 78 CEDT ¥
£ ERSE A A T AR SR (B TR B A R,

VAT BTSSP B TR AT 5 9758 Sk 2, SRR NS SN NN
PR, B R T A b B R e 3 Ay TS 43 ” 2!
epoch {3ASETF 19 , W IEIZ: — o - -

33 XWER
5, AR SCR T Z i B T AE——ME B EIUT TMN R 2802 GMN-Nu % 28120 5 4 fif mT5
mBERT  XLM-R Flll ZA5 ALEA T 3 YR B A SRR 500 45 TRALTE 3 Fh B R LIRS % (P) A 1l
F(R) F1HSERI V3 F1AE(Macro-F1) FIHCE F1AE (Micro-F1). 3 3 453 iR, ZEHCFH F1
b, XML-R B8 T e (i 75.9 1 22524 F1{H I, XML-R U5 T f 518 69.6. 1A, XML-R 78 HAl k&
Kevkredabn AR A Ak
#3 ERATIGER S EGER T L ER

Table 3 Comparative experiment between pre-trained models and traditional models

Model p/l\j{/SF] P/SR/]\i"l Pi\IR /l\i"l Macro-F1 Micro-F1
ME 32.2/15.1/20.5 40.0/15.0/21.8 65.6/87.8/75.0 42.3 60.5
TMN 69.1/45.4/54.8 39.2/49.0/43.6 76.2/83.3/79.6 60.4 69.0
GMN-Nu 60.8/59.9/60.3 47.3/41.4/44.1 79.6/82.3/80.9 61.9 71.1
mT5 63.5/63.4/63.4 54.6/45.2/48.2 80.4/82.7/81.5 64.4 72.8
mBERT 69.6/57.6/62.6 53.8/47.1/48.2 80.6/87.0/83.6 64.8 74.2
XLM-R 69.1/66.4/67.6 55.1/61.0/57.6 84.0/83.2/83.6 69.6 75.9

MR AR AT LI AU TR ZRA R AT 3 28 B AR AR 4 R 2R MERESE b Ll O 200 T Z Air

AR 32 B PR D 2 A A A LT B A BT AN T

P T SCHm A 75 T, 22 i AR LA SRR R A el ) 2 W S 0 Word2 Ve 1] [ £, T FUII ZRA Y 4R
B2 RE BN b T SCI S ) ) fi | FOUKH T8N, B AR TE & 2R WA OC R IR RN RS
[, Word2Vec ETEAL T 10 /1A Google PIERHT IR 4 EIIZRAY, Il mBERT 215 104 Fhif 5 194k
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FER FUNZ A A SCIRIE S e R AL & 25 123, 3 M BUE B B A RS, XLM-R Fl mT5
WARTE R L A RS S LT T RlZk, I EAA SR KAz L hE
e RSO TR 2 B0VE R, 43 BIAE 3 Rt Sease AU i b b0 223k i 2 ML, 7R Y
SLECH 8, dropout F54 0.01. 3R 4 Z5 R IR AHAL T H 4200 FH I A5 80 53 28 | HE S0 A %) A 1 i 1
2RI AT A — 2B PR TR A F kU A RICR , BRI N A T R ) 0 B 2R R L R 4 1
YIGFBARN Z PR RETE P XA 48T X TRCEY F1E, R # XLM-R \mBERT \.mT5 5342+ 1 1.3% |
2.6% .3.3% ; % T2 F1 8,77 /18 XLM-R .mBERT .mT5 435427+ T 0.8% 4.4% 4.5%.
F4 EEANBMOHRER

Table 4 Ablation study of attention mechanisms

Model P/]\IIQ /bFl P/SR/NFI P;IR /]\117 1 Macro-F1 Micro-F1
XLM-R 69.1/66.4/67.6 55.1/61.0/57.6 84.0/83.2/83.6 69.6 75.9
XLM-R+Att 70.9/66.7/68.7 59.7/57.3/57.8 83.5/85.9/84.6 70.4 77.2
mBERT 69.6/57.6/62.6 53.8/47.1/48.2 80.6/87.0/83.6 64.8 74.2
mBERT+Att 66.8/61.4/64.0 62.0/54.8/58.2 83.1/88.0/85.5 69.2 76.8
mT5 63.5/63.4/63.4 54.6/45.2/48.2 80.4/82.7/81.5 64.4 72.8
mT5+Att 68.5/68.0/68.1 58.6/52.9/54.7 83.5/84.5/83.9 68.9 76.1
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Table 5 Monolingual vs. bilingual training comparisons

Model P/l\;e /SFI P/SR/NFI Pi\IR /]\117 1 Macro-F1 Micro-F1
mBERT 69.6/57.6/62.6 53.8/47.1/48.2 80.6/87.0/83.6 64.8 74.2
mBERT* 71.6/57.8/63.8 55.2/53.8/54.0 81.4/88.0/84.4 67.4 75.7
mBERT+Att 71.5/57.5/63.1 56.6/47.5/50.3 80.2/88.2/83.9 65.7 74.9
mBERT+Att 69.7/63.1/66.1 58.6/52.1/54.9 81.4/86.4/83.8 68.3 75.8
mT5 63.5/63.4/63.4 54.6/45.2/48.2 80.4/82.7/81.5 64.4 72.8
mT5* 71.8/61.1/65.9 61.6/50.0/54.0 80.5/88.0/84.0 68.0 76.0
mT5+Att 68.5/68.0/68.1 58.6/52.9/54.7 83.5/84.5/83.9 68.9 76.1
mT5+Att " 71.9/63.6/67.3 61.8/51.4/54.8 81.2/87.1/83.9 68.7 76.3
XLM-R 69.1/66.4/67.6 55.1/61.0/57.6 84.0/83.2/83.6 69.6 75.9
XLM-R ™ 73.7/63.7/67.9 59.4/56.9/58.1 82.2/87.3/84.6 70.2 77.2
XLM-R+Att 70.9/66.7/68.7 59.7/57.3/57.8 83.5/85.9/84.6 70.4 77.2
XLM-R+Att " 73.9/60.9/66.7 58.9/61.9/60.3 82.4/87.5/84.8 70.6 77.2
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Table 6 Experiment using data from different translation engines

. N-S S-N N-N

R 13K 2 | Ak ACTO- 1CTO-

Model [RIN T I P/R/F P/R/FI P/R/F Macro-F1 Micro-F1
PR 69.6/57.6/62.6 53.8/47.1/48.2 80.6/87.0/83.6 64.8 74.2
BERT R 71.6/57.8/63.8 55.2/53.8/54.0 81.4/88.0/84.4 67.4 75.7
m BB 72.1/60.2/64.9 59.5/48.7/52.7 80.9/88.7/84.4 67.4 76.0
Deepl B3 66.1/67.8/66.7 52.5/57.5/54.3 85.7/82.3/83.9 68.3 75.3
R 63.5/63.4/63.4 54.6/45.2/48.2 80.4/82.7/81.5 64.4 72.8
T5 HEEBIE 71.8/61.1/65.9 61.6/50.0/54.0 80.5/88.0/84.0 68.0 76.0
" AR 70.6/64.9/67.6 56.7/49.0/52.1 81.5/86.4/83.8 67.8 75.9
Deepl % 74.3/58.2/65.0 53.3/51.3/51.8 79.8/87.3/83.3 66.7 75.1
LiERE 2 69.1/66.4/67.6 55.1/61.0/57.6 84.0/83.2/83.6 69.6 75.9
XLM-R HE R 73.9/60.9/66.7 58.9/61.9/60.3 82.4/87.5/84.8 70.6 77.2
AR 70.2/67.4/68.4 58.2/59.0/58.2 83.9/84.5/84.2 70.3 76.7
Deepl HH% 72.9/64.4/68.2 55.3/58.1/56.4 83.4/86.2/84.7 69.8 76.9
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Table 7 Monolingual vs. bilingual training on CEDT

- N-S S-N N-N

B ACTO- 1CTO-
wiE P/R/F1 P/R/FI P/R/F1 Macro-F1 Micro-F1
mBERT+Att( 7h) 90.0/90.7/90.3 84.8/74.7/78.3 94.0/95.8/94.8 87.8 9.7
mBERT+Att(en) 92.0/91.2/91.6 75.1/72.0/72.6 92.8/97.0/94.8 86.3 9.5
mBERT+Att * 98.2/98.4/98.3 94.9/99.3/96.8 99.5/98.4/99.0 98.0 98.5
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Table 8 Experiment using data from different target languages

N-S S-N N-N

Model PEIES P/R/FI P/R/F P/R/FI Macro-F1 Micro-F1
PAE 69.6/57.6/62.6 53.8/47.1/48.2 80.6/87.0/83.6 64.8 74.2
mBERT ﬁ@%—% 72.1/60.2/64.9 59.5/48.7/52.7 80.9/88.7/84.4 67.4 76.0
fE.is 72.7/60.4/66.0 55.9/50.0/52.8 81.7/89.5/85.4 68.1 76.8
THE: 67.0/69.6/68.0 61.5/47.6/53.6 83.2/85.5/84.3 68.6 76.4
R 63.5/63.4/63.4 54.6/45.2/48.2 80.4/82.7/81.5 64.4 72.8
TS i 70.6/64.9/67.6 56.7/49.0/52.1 81.5/86.4/83.8 67.8 75.9
R 74.2/55.6/63.5 63.3/48.1/54.6 78.1/90.5/83.9 67.4 75.9
fEE 76.5/56.5/65.0 56.0/45.2/50.0 78.7/90.7/84.3 66.4 75.9
AR 69.1/66.4/67.6 55.1/61.0/57.6 84.0/83.2/83.6 69.6 75.9
XLM-R ﬁ@ﬁ 70.2/67.4/68.4 58.2/59.0/58.2 83.9/84.5/84.2 70.3 76.7
Wik 73.9/65.7/69.6 54.1/63.5/58.4 84.1/85.0/84.5 70.8 77.1
fliE: 71.8/73.9/72.9 49.7/69.2/57.8 88.6/80.0/84.1 71.6 77.0
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3.4.1  BREFE R ARG X X A

L HTE R IAT B TR 2 o Z AR SRR R, Lo T AR o 5 AT R 0 R SRRSO T 35 R AE
X AL R AR B PR SRR B SCHE | A i TSR IR0 X P SO IR A B VS 1 4 1

g 2 e, AR A B ) Z R0 B TR S N-N Z54 , 0 TR B ) =2 )5, AR L TE A T Sy
N=S 4fifhy. TR X ATE i — 5 =AML, BOA R iR 5| 5 B E DL X 7 AN [R] ) 5
SRR DA, AR LR BERS A PR B RS B2 Ao 28, 40 LA N EL AR B 2 AR 2350, I BB 1A FE T X
LR TG EUOCRBVERL BEMTRERE U LIPS R G A58 U X O HE i 2 ) 11 R 2 F A,
7 F TSR Jay T A S 300 5 22 A3 TR 2 S B — EAR A BAASE I, T IE ARl N-S 251

B2 FERMHLIOCTT T, 2 LAVE R EE BRGS0 X O B, ST I BT Ry, | 3 3 2 A9 3h <

In terms of scientific and technological research,we should focus on new oil and gas areas such as the western
Tarim Basin,open up new prospects for exploration, | and get more oil and gas resources.
3.4.2  mhe AIE BRI RAR B e R T A

BRI A A R A TR A2 5 =X, TR e il 5 RGN 5 i — 1 S 3 e S 1
TRE AR B 1 X B AR A A A SOZ i B RIS . RV e RS S 1R R Ik A5 A T
AT BB AT 26 5 B T O 28 A S0 B ALY B~ > i BE 28 3 1) T B T O R AN UGG BT
B % SRS ZR Y

B3 HEFORE ] REVR S | L H SEFERIBEIE L ABURE, | JEIE LA AN RS R BESE A R B Al

The loans will be in favor of infrastructure industries such as energy sources, transportation, and electrical
power,etc., | especially focusing on large- and medium-scale enterprises set up in China by large foreign
companies.
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Only after the repeated failures of various propositions did the Chinese people finally discover Marxism-
Leninism, | thereby coming to the conviction that socialism alone can save China.
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