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B B UERIEE AR B TR RIS, LA BRI AR B4 AL i, EANEE R 2t K A1 A
T B Z T RMFARIEEG, RS2, AU B 2. A, &1 FIRF B EBMEARGERIL, B3 E5EE, R
FHFBEEE LIRS NAEELAEMRE, ZIEAFA AL 5, XA B2 T B AR TR PR T4
RAIL, AR R, ERRIEGRAF L E 5k 98.6%. 5 HHiEF REF, RiERIE 2 A BT A F 8% RE
EARR, B AR G BB RGBT RAA I ik IR BGR R RIE IR . — A ALY ik R A B 0 SRR AR
o Ae R BB HEE N AT TR REALEAosn il F R A T X — A, & —A A T8 4R
FENEAMER AR BT ATT F I AR E B F R SR, SRR BB L S PUEA R A T BE
AR QA B, M — AT GE RIE R A SR AR & RIS R B R, AR AT MK BT T R
R, BHANRERIRE RBOA 7T, MELAKERRZT 12.4%-13.9%, F o) 4k EAR T T 30%-40%,
MIKEFEIRIT T 90%. ZIEH T AR b 648 LU dmi3% S AR ALK Bk A T RIEBSUAFAE, B B F KT A&
B S A AL A AL Y A e B4 R @ Rh, AT ARIT T RGEIR A BT R RE, PR T AR I B R K
B F L 7 ek

FRIT): PGB RGE; R B L geiR; S BEA RIEIR A AR £

FEESHKS: TP1S

s R U5, Bk A, IR, RE, BT, BER. ETRSGIRESNEARDUEBOE RIS AR, 2025,
36(11): 5213-5226. http://www.jos.org.cn/1000-9825/7373 . htm
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Chinese Idiom Misuse Diagnosis Based on Levitating Injection of Interpretation Knowledge

HE Liang, CAO Yong-Chang, HUANG Yan-Chen, WU Zhen, DAI Xin-Yu, CHEN Jia-Jun
(State Key Laboratory for Novel Software Technology (Nanjing University), Nanjing 210023, China)

Abstract: Chinese idioms, as an essential part of Chinese writing, possess concise expressiveness and profound cultural significance. They
are typically phrases or short sentences that have become fixed through long-term use, with diverse origins and relatively stable meanings.
However, due to the pictographic nature of Chinese characters and the historical evolution of Chinese vocabulary and semantics, there is
often a discrepancy between the literal and actual meanings of idioms, which exhibits a unique non-compositional characteristic. This
feature makes idioms prone to misuse of idioms in practice, with research showing that certain idioms are misused at a rate as high as
98.6%. Unlike in other languages, the misuse of Chinese idioms does not typically result in lexical or grammatical errors, which makes
traditional spelling and grammar error detection methods ineffective at identifying idiom misuse. An intuitive approach is to incorporate the

interpretations of idioms into the model, but simply combining these interpretations can lead to problems such as excessively long
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sentences that are hard to process and noise in knowledge. To address this, this study proposes a novel model that uses levitating
knowledge injection to incorporate idiom interpretations. This model introduces learnable weight factors to control the injection process and
explores effective strategies for knowledge infusion. To validate the model’s effectiveness, a dataset specifically for diagnosing the misuse
of Chinese idioms is created. Experimental results show that the model achieves optimal performance across all test sets, particularly in
complex scenarios involving long texts and multiple idioms, where its performance improves by 12.4%-13.9% compared to the baseline
model. At the same time, training speed increases by 30%-40%, and testing speed is improved by 90%. These results demonstrate that the
proposed model not only effectively integrates the interpretative features of idioms but also significantly reduces the negative impact of
interpretation concatenation on the model’s processing capacity and efficiency, thus enhancing the performance of Chinese idiom misuse
diagnosis and strengthening the model’s ability to handle complex scenarios with multiple idioms and lengthy interpretations.

Key words: Chinese idiom; misuse diagnosis; interpretation knowledge; levitating injection; idiom misuse dataset

BB ADAE gk B'E A RIIHE S TR, ML 55 2 U AR, T HAEE 5 Rk h i i
. OIEIEE K R iR B ), B R R, FORIE)VZ, & SR E E . SR, U TR
P DL PRI . B T SR IE SRR 2 W R R L O R A T RIRE AL, TR A g R, A
IR G2 LA g ety S fRT B b DA T 7 R A SRR AR BT (103 SO A 2 2, I3 R T DB E & A
R I AEE AR A, AR BOR S AR A S B ILR IR, £ 1 RR 7 HESE S E LR R0E 3 H 5241
AR, Forh, AR R MR I S, 55 N I SO R X RS (1 TR & 3. YRR AR B TR R B R ANIRZ,
TEHRRNE B, ANTER LA DURSRIZ S < T, IR RIE T D08 5 5 BB SO S8 <=2 K
I LI — s AN ZE R ISR, BRI G 7 G “—BAR OEE N ANIEHE F i AR ML, EANE S
63X P AR AT <t EAL AT S B0R L ; r 2 L bl I o 52 3 0 BB B 9, T AAVEBA E R E X Lk
FIREE 5 R RN S B, “SER BN 2 TR @SR I s W 2, A SRIE A MZI SRR EAR
RS SRR, A B BY ) BAAE X R RS, T AT A0 G B A AR, “TRAT A N BARRIL T A4
HER PR, (B A SRR S 7E BT SCR I ERERA T Gt R, AU BGEENSME (Chinese as foreign
language, CFL) 2% 3] %, B2 BEE A IGE (7R, X352 115 15 F 5 28 i 1 A 10 98.6%, 3 1t W1 A i 14 P
MG AR T E, BB RN — RIS S AR, DMUGEI T8 5 AR AN S, e X SO A mAiE 5
S)F RS 31 AT BEAT.

R IPOE RGE R S 2R

J TR S RARA

FEICARES (VA B0 RAVRZ) T 0TI 20720 (¥ A el PRI HE
RFAKIIFEENE (i — U 2N 2B MR T FAEFIIL
KRRARBRZE T B 2 EH (PN % 5 32 2 Bk ) i e 2 IS 4 4 B U RS
BRI AT ML 5 SRt K e (AR H) X R E
REERIBERK RO UTRRAR A (R AR FHTRT R TIHIDHIN B N R

5 HARE T AR, BOE S R A E A 2 vk OB IR, S EUE R IBES BUE AR TR
B2 W E R . T SRE S AR IR 2 H A0E 5 AT 4 H R I R LI MERE, (DR T 25 B 46 FH 1) T 1B )
TERh 22 v A B A7 AE R AT A3 F S, K 22 0 T TR R Y fy v SO SO AR e et A B ot il V8 4 FH AR, R 2 J8
TN T S LTS R AE DOE OB R S WHT % LM RE (12 0Pl 38 A% SOM) 8 1) i R A s 48, 3 028
3.1 ). H i Soft-masked BERT™! 1 ReaLiSe!"! J& i St & A4 4 45 1) SOTA #5874, ResBERT"! 1 Cao % A\ V&
HOSOEEENR ST S L0 SOTA #1Y. WD 5056 45 R I, B SOt B A BUETEE R 12 W T 55 I BLAE 12 W7 Rk
RS L0 FLAEEAUA 20% A 45, A T3 S AR R 704G I = 735 B A A5 R I R0k, DR, 75 B2 90 S AL
PR 5K BT 1 FH 12 W R A 2.

N T AR B i I ER AR R A X, B AT R T VR R A 1 58 B SR S AR Zheng 25 A 156
UE T4 BB AT R 18 SCEL oA T8 BB A P AT B A, DR B T — R M A R 1 e S R S
) 126 SR S B RN N 0 AR, )T S BRI D S AR (3 ] S8 T3 ) AR 45 b B 3B — 07y 3 T
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BASFE S AD, 10 K-BERT!? R A7 B ] IUAR B4 AR 5% (¥ e 4192 2 BERT (¥4 T 41 b o N S50k Jan
R, T2 R TR $ie (3t B RS PO Y AR AL I S AR S PR (1 1 L. Db TR AE R [ FRAR AT 55 P S T AN (KR
R, AL RGE R T2 WA 55 Fh SR T I 2 5 2 Bk, 5, FE OB DLRORE SCBCK IR 0L, 32 B 0 2R 5
TR R FELI R, BB ARG 5 T A R SR TR 2 DR Aty N T4 AT, DL £ B 58 5 48 A 1) Y
AR SUAE B, AT FRAR T2 W B BE U MR LR, BB 2 75 AN DO T OB A S 08 X, 165 BN SCE Y
K., A8 R S SO SRR E A RO DU T, AT RE 5 225 2 M HOBURE SURFAE, T 7E J 1 A 3 22 R0 T
B G RATE TR SR DL, AT RE RS B 2 M T SCROR. SRb b SCROR AR SCRAE & R 1 & 8L
5 AR AN e B B PR ) 5N

R2 DA OB AR RIS W R AR i R 2 W ik RERR L (%)

. AT A L1
7 FE A% FIE HiE A% FIH
Soft-masked BERT 73.70 73.20 73.50 10.70 3.90 5.70
ReaLiSe 77.30 81.30 79.30 20.50 6.80 10.20
ResBERT 66.80 91.67 77.28 12.30 18.90 14.90
Cao%s N1 85.65 97.57 91.22 15.80 33.70 21.50

9T AR IR ), AR P TR SRR SN B Y, JE Rl A ) R NIRRT A S B R
FEARZRE SRR B SOR B, 72 PRUE BEE R SCRE R & A 8O R [R5 B BT B SR AR X2 it
B Gb B RE ST FIRCZE R BR 1, AT 2 i R = A2 Wi PE e, JF8 08 SR BN 2 sl AR LR B A st i Ak 3
Be AN R, A S R T UE RRCEE 58 TR A BOE 48 (ChIDY™) #1717 % (Chinese college entrance examina-
tion, CEE) i 1 BB HR 0 . T — AR DOE B = A2 W R RS S . Sae 25 SRR W, AR SCRTd th i B A
TEDUTE R R 2 W 55 AR T- R4S Wi, JH7E 2 B AR L5 i N IR 1 23 14Tt

ZE LATIR, ASCHIEZETTERA T : (1) ASCHHAAR 7808 OB R 2 WX — W RAT S, HEIZAT S T
— AN KI5 H £R . 2 HR S 5 T DUE BOE e TR T 84 48 (ChID) A [E 5% (CEE) i B Ak e, A
FOER S W R AR AR T 3 R SRR R VA v (2) ASCHR T R G AR R, AR T S VR B N K
TE IR SCHAIR, BEE AL CRFFRE SURHIE Rl A 250 11 [R] B, 0 325 AL Je 117 P 75 R R A 20 o R i N A R o T 5 38011

R R R, 58 T BN 2 OB KR LS R s AR ). (3) Il — R A SELS, ASCH WL T AT
HUBE TR AE B R F 2 WA 45 100G 250, IR RR 1 20 V278 S B o A AR G 3 A1

ASCE 1 A R N 2 SRR RN R 3 5 RS TR S WA DG AR, 28 2 A A

BT R SRR S N AR, 28 3 I I b s236 36 UE AT HR B (1 Rt e gk AL

1 H8xTIME

PESCHRRE 2R, B AR SR SRR IR 2 BT S R TE B T IR T, R Ik, C8A W2 T/ERR T
TH A RN 2 S AR AR B 5 1, X L6 7 vE AR B T J R SO A2 WA 55 ORI .

L1 BEERHRAFES]

KE R ITCIESE, 15 RBTRRLE BT SR IBLRY Re a8 52 i H G 5 10w, X0 5 820 B 285 5 48 (NLP)
1E55 KA. A MNB IR T Transformer HEALEASR 1, B F 1% 404 1 S [ 28 1A 2 LU ZRAT 45 1 TN 2508 5 4
HIE WSS . Transformer Z844 = FALFE g Al 25 R AD 28 P95 40 gmtid 2% B 22 SV E B 18 (multi-head attention,
MHA) FIRT15 M 2% (feed-forward network, FFN) 2H A%, H 3= JyALH] o Va8 BB N7 5 E B AN 2
[ FRI DG 28, AT A R A e 270 0 £ K B2 A 1 8. R B B 1 B & X8 B B UL 4b, B 5IN T B8 B T
L (cross-attention), 5 4uhl 2% 7= A= R n TR 1.

I ZkiE S HA (pre-trained language model, PLM) 2 [8] {2 7 =& BARBIAE R B i 25 280 . T ZRMTE 55
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AR e 28 S H b B U 40, OpenAl 19 GPTV R 5IRH T Transformer fifh% 384544, I LAE 5 BLAT 55 (T
95 5E SCAF AR B —ANiR) VR R TE M B 2 SR 4% T Google ) BERT! 1 Facebook ) RoBERTa M7l il i X 7]
Transformer 4wf% 28, 338 HEY1E S H A (masked language model, MLM) #4771/l 4. Facebook ] BART #574 ['¥]
456 7 BERT BRI 4mTd e e A GPT BIAE B B R4, 187 20 B 2 B5 3% (denoising autoencoder, DAE) X #
Wk P AR ER (R SCAR AT SR B T X L SR SR AT, AT 22 e o s AT 1 5 gk, 497 a8 e 5 AU b A g A2 1)
LB TR P AL PYLL R AR AT 45 5 il AR R, 40 Uni-Fold ™! 4.

N T PG RAE KRR &, Zheng 25 N TG T —ASEAE SRR A TE R EESE ChID, TR IR A % T 5%
TG I EEARBE V). SRue 4 AR W, K A — AT SR LT SR L T BN AR I 7 VT A R 4T
(T B 1 NN 5 SR K EIURT LAY R K — R 56T OB RV A5 2 1 5 2%, 140 Long 25 N 4R H T —FloRI i Ak
BT X% 2 PSR i B N [ 795, I T B B IR A T OB R U &, Tan 5 A\ PVRIHT BT Scsn
AR BT T — NSRS Y, F T (R @l A s FRD B A A R T OUE B 1% — AR R I i el 2 #
52 %] ChID PR, FEIEE A A TEEE. 57— M T IBHE R AT BN 2R 712, W0 Tan 2 A UO5ETF M
LT RSO T NS BT T3 5 S S R R, 0 P RS AE S A (MM SR TN 2B T T
PRI FR A chengyuBERT. BARIXFI /5 K KER & T B 55 2, (0 ELBE N _EF) Pl b A vl e S b B 5
R AR, S8 chengyuBERT X 1% 1 15 P AN 5 50K,

1.2 JACHIRIEER

B 38 2 T 747 B P S PLM PP b A Al VA5 A2, S i AOBIF TR AT AR 5 X 28 PLM B s 4 B
K. R R SRV AR AT 1 R 0 SR 2 AT 4 A AR T X, R B E AR N AL A RIS, Ma 25 A PO
I 7E NER A£5%5 EAE 2T LSTM MERl-& )2 kA&7 51 BERT £ BEURHIE LA RRTCAS B, BHAE
FRER R A AT AS B, H R R 3h A 5 M E i 2% Hh i RV AS 2, 0 FLAT B P73 b AR X7 B 4
i S K Tl A A VA R AR ik 44 PV A6 A 1 JE 3R B 2R SF T 4544, 35 BN 7E Transformer 244 H 5] A
YA . LEBERT " H $4F Transformer JZ [ 48 B i) S 45 2., K 17 S455 I8 e 2 I8 FH 70 R 40 0 2 i 28 J2 7).

K-BERT" V¥ SR 22 = Su A Nl AR DERE RIS N 51, SR 1T, 51N BE B U7 27778 2028 SR ) 38 S
K, BPATR R S (knowledge noise, KN) [A] #5, ] b 3B I8 55 A RCKE H VE S IR 4 BC 48 51 N IRRE SCFE 7
K-BERT 83 i 5 o7 5 9w AL AN 3 ) P AR 0 R e 1T TR R 75 i . it 12 A0, B0 v ik T A B AR S5 1, AR SR
WIANARIN X, B X A)Fom N C, W ([CLS), xy,..., x,,, [SEP], cy,..., ) BUAPHER SUSH & AT, Hb x, For
JREINRIEE § NFRE, o FANEE RIER § N4 AT B 0 T A SR R B R R DAY, B T
DR R E A (1) Fros:

—oo, (i,j)exxC
M, = () .
0, otherwise

(€]

S = Softmax(QKT +M)

Vd,

Horp, < FORWRRM, & RARAERGE 7, S &R Transformer Hnf#5 1 FER 1040 22 T A (1), R A
R AT 5 B R S A T BL R RS L ) A B A5 S, OB BN P 2 B O AT AT B B AL B 1 ROR T
AE A EER AR B, b3 1A [SEP] Z i P AR AR N 601, WO SaE &7, 5> [SEP] I3k
R4 H RS LA FC T FRRE S o (R R R SR VE NGB 2 b — R B fd 2% T — 2/ BVE R 170,

|z ot

Bt A -] ] 3 -] [ 6 O
RIELEF (R, A - [SEPYE 24 o Ui 6 2B Hrity. [SEP] ¥ TIa: FRA S . 530,
Bl 1o P B S O R T ML A s

© PEBEERKCEIFR  htps/www. jos. org. cn



A7 25 5 K TS 4 iR 30 i A GR35 R IE R F 15T 5217

2 BiRiE

2.1 EEERL

4808 FVEVE AR S W 55, ASCfd AR B & 1) e SRR TEAE D08 AR 1% 2 WHE 55 B AT 30, DUE iR
R HZ W R A] PUE AR : 4558 — M8 BB I SN T4 X = (0, %, .0 Xy, x,), FoHT o RORE) TR
TR TR, BT RN X P B BT AT A LR R OGS IR RRE R SRR RO AL B e At — 2R
FBGERIALE P = ((b,e) )", Hott (b, e); Frn— MR BGE RO B X, b F e 4 BT R FH RO R a6 A B AN 45
HALE, 1R RIE X ELE X A S .
2.2 BXEMRFENENRE S RIES

JRE LL K-BERT SRR B FE T8 i 0l WL R FRDRE SGIEE N T3 AT U2 IR RS (3t 58 Jm ] 5 iV R A
CR PN R A G e e, (H TR ZRTE S R B e KK EZ00R, 1 BERT-based 5 ) e K A9 512 A
FRF, T ERE K B KT K-BERT JRAGHESE fay A\ f R0 = T 4L AR K B2, 115 I e R SUHF 1) 7 K
7 SR A1) 1 12 AR F) A R i R K S N B 22 [ U R SCRKE 5 B0 N A AT, 7 2 XL Net™
LB BE 5 A0 B BE K7 71 (0 TN 278 35 R TR AR M i P 5 2 OV AT A REL R R

N T R IR AR N 5 BT R SR O B, ARSI T MR SCRIRTE S E N, TR Bl AR R SCRIR A 2
FRAS L SN G THHE, T2 SRR AR ) 5 ZEREATVEN. BRI, B 5o VEKE 2 i 1) Bt VAR IEAE AN R
f N 5 i 2 RIS AN, TIASE B8 AE R — 45 2, FEAHESR ] 2 P, 3 I s, oAt 2% A\ 5 1
HA R — DN ((CLS], xi,. . X, xy) A B A EGERE LA ((CLS], ¢y, ). 2 x; RGBT AT, B0
JSEFSCTERE S [CLS] A2 A B2 2 A AR ISL G BRIV wy, 29 x; AR BRI, 68 B2 B VAR w, B
BN [PAD] AT, [N, SIN—ANA] 2% ST BB A o R OB RVCRAE 5 7] 7 Rom IR & A2 R, K25 T il
B SCHR AT B BRIV AR S SR\ R Rl &, XM R R ZRid R b A 3hif 48, USRS A RBOR. B
SRR AE AR IE S R A R (2) Fior, Herf LN 0K LayerNorm 5.7, Transformers il & (1155 € 2. ¢
A j A — 8 BA XL AR R SRR B N A A3 A5 7R e % B o 3R 375 A P AR [ B AN 53 2% 2 1) i B S, AT
P TR R AN ROR.

{Ef = LN(hf + a’w{) °
H"' = Transformers, (FI‘)

Transformer &5t

[ Add & Norm ]L - ()

1
[PAD]

4

i 1

1 1 1
1 i

1 i

[CLS]

-

B2 R SRR BhE AR AHESE

TR 35 P A (X TR I, 2 R 21 DA S Aok J8 30 4T 000 B 00 4% & B3R TS K932 5%, A U GlobalPointer™"?
TR LA LR AR AL R HI ) CRF 2. RN T B B St H = (Wb hs, ... hE), FE XA (G, ) BB —A
A GRS A R (3) .
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q;= thf +b,
kj = thj‘ + bk

. 3)
pij=4;k;

st. 1<i<j<n
H, g Fk, M RAE i )i B W &M E, p, RAMALE § FI62E j b Jy— R RS 7 51 .
GlobalPointer Sk 1145 % BR Bt 5 A WA 8 @) frows:

L= 1og(1 L e’”’-’) + log(l o e”"-f) @)

FHor, P A R 0 RO SEAR X R AR 246 &, T Q 7R FITA AR SEp ANk i S X (R 44
2.3 BXENENRRS

SZATBRS 52 (AT 45 o6 1 R0 RUR FH A R % 72, S SR TN 20 A R R SR N 15388 P AR 35 - T 560 5 A
RIRRSS & . 2 WO B N F AT G ht, TR S5 1R TRV AR AR N B g R £ 1) v 18] S22 28 PE 3R SO A 8 HMIC)2
[ AE SN R ID T FE T 3R T OB 3R RIE, 1% SEREAiE [F) A A T AR R R AE A2 Wi F B, AR SCHRH T
3 Tt SR T S AR SN R ] B A kR N B G b 35 0 RS AT R ZR: TUZERCVE N (top-layer adapter, TLA)-
5 Z3&BLiE N (cross-layer adapter, CLA) Fl4=i&ELiE N (all-layer adapter, ALA). Ti/Z&HLiE N (TLA) SRIEHERE XL
D AR T Z i i yE N\ BN L R D28 2. T0Z n i 18 5 63 B8 4h SR =1 )2 IR P0AE XS B, TT BARMIR 2
FERFEA, A BT A B P BGOSR B 15 SURFE, R TR R AC A, AT B2 A B ) T SR R R B . 5 2
TERCEN (CLA) S FRE X il 2% 1) T2 4 T K38 3 AP s 28 K BT B 2. i8I EE 2 A2k ERE R R L
5 R, AR R 08 T A T b R AR RN 1 ) A PR3 SURRAE, 32 5 B 1R A IR A AR 77, A& RN (ALA) SRIE %
T SIS 28 15— 2 AN BN B B F A gl 88 2, DASEI— AN e B0 2 IS B B d i R A 2 IR 3R
TEAHI RTR R SUAE B, BEBYBEAE 78 70 R BB I BT A AT G S, S s BB i i F 2 W ) U PR AN v . iX 3
T SRBESRAL TR FEZ R 05 B RG Jri%, BRI A F )7 208 BUE IR U IR BRI ) DR s BB i
i FH A2 T B A PR A0 T I ot 3k G SR AR R, B Re % kI TE A 0 R B R SUIR N FHDUTER: i i
SR L. B3 BRI R EAZ A 2 5

LY R EnfieY e b
(#xiEmme o #xEmnE Y 5K Emie ) ([ #rkEwmos o #xkEgnz )
EEFEETT) ( %z%ﬁﬁ% ) P ( ﬁzgﬁm% J (o Eming e %zgﬁmﬁ )
( #1Emms ] (T =T T (B 1E0% o #1Em0E )
I 1 i i I I
I 1 1 1 I I
BT BB SUIA JR I TN 1530 IN ST 0352 ST TIN
(a) MZIERCAE A (TLA) (b) B EEREN (CLA) (c) AERLIEN (ALA)

B3 3 R SCRIRTR S NSRS B B

3 SKIorAh

3.1 IR

AR T T VB0 SRS = R T 55 1) KRB B0 5 (B8 A2 U Il b dik: hitps://github.com/NJUNLP/
CIMD), %4 4 FHAL S 3 N4 1) YIS KR SESE T ChIDVRE, (HHAT T — S B A D UE L
W2 WIT55. ChID HE 4 (1 3EA T 2 e B 2, BPER X A) - & — AN BB A7, ChID #E &2 it 7 /ML sk
W, R aS | AR SIEF] 6 MR EE. A SRR ELE R HLEEIE — S OB A6 7T 4 iR F e,
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DIAREALL S B A T A iR R 0. JF HARAE A ChID H Bk i i it 75 SR AN A, DR 4E 22 M BE ML £E (random
set, 45 79 Ran) MUAHAI S (similar set, 45 2y Sim). BEHLIALE Ran S5 R 500 2 M RIH 2 T BEATLE HR, AH
LIRS Sim o (R VRN 08 A2 55 T B T SCRHE FR RSCTE, RIVER 5% M 18 15 T8 RST8] ARV ABARE K T4 2 R 1R
{8, XA X705 Bl T PP Al AR LR A AN () 3 P2 1 B i PR IR R B, 2) e I R4 17k A b I 125 108 (CEE)
o AR R R M . v 25 H BT 2B SR — 8 RMEREAN X 20 B2, DAZE B2 AR AVR N B RE 70, A A i 4 m] ASE
I 3 U TR AE S B Sh ORI, 3) BREER B T K EEA DT 400 80 4 & B A T 5 AN B SCARSE
), LRAB RIS E KSR 2 i 5t R IPERERIL. 3 3 R 1 A SCHT F OB B -2 Wi B SR I VE A S {5 2.

3 POERGERH W EIEESITHER
G515 IEZ R Ranill {4 SimilliX 4 B M Prikge
SEEK 158.1 158.5 158.5 35.7 226.6
A8 R B A 629902 24240 24240 394 62
1R R B R 286406 10606 10606 311 28
iR LA (%) 45 44 44 79 45
R 1.21 1.21 1.21 1.0 6.2

3.2 N ERR R EERE

TE AT 13 2 WHAT 55 AR, B2 55 B aff R 31 B % FH 09 B B, S 0 W A P 1) TE i 2. DAL, AR ST MBS0 2%
B P AN AT 55 802 (https://www2.statmt.org/wmt24/qe-subtask2.html), 38 7 #5205 (span-level) FITFM 5
ERITN AT 2 2 WA 55 R 1 R, 150772 32 28 T ITAS A BT T~ SCAS R S8 JE 28 F By (span) (RN RE ), 152
it BRI SO R R B X3, X AT 2 BRI, S T AT E AR B PR BR, AR SR T8 EE O (RS 1
Z& (Precision). [ (Recall) LAK F1 EME NN TEFR. PR FEFR 1011 502 UBGE NI, MmN A) PR as
ZA BT 20 RS BE 73 AT R

AR T A FEEHR RV EAE R R 2 TS LIRS, v T B IF @ X — 5%, A SO0 X
BERLEAT 7 L5 B2 % BERT-based #2584 F| F #12 ¥) BERT Hil GlobalPointer Tilill 351 412 Wiss, JELRHAIA G N
AR BB R VAR AE S B FLATE RS ISP i 4% (FlatLattice) 25 MJ7E Transformer H [F] i il A 37 YEHRAE. 4% 303K
chengyuBERT HH [ TG0 2 AN EE A S T 2 ) B RN ) o, K S5 46 FLAT 183 1) CRF Tl 4% & 44 GlobalPointer
TR ES, F2 B e o ph JE B R rp SR 4 A9 — 58303k (bigram) FFAE, DASRAE &AM AL [8] (# AT o, LEBERT )
PR S I A L& RO 2 2 LR AR B L AR EE A ) BERT J2 P, X P& A #3448 FH + BERT HIAHAL Transformer
JZ 2 18], AF15R SUREAE RN BERT R8BI E BERT 2 = 9mhl 38 P 78 70 28 B 248 [ 4 H chengyuBERT ()il
I EACEVE AT RGN, HK GlobalPointer 11 15 F A 15 X /7] 7 2§, K-BERT ! AU T 45 1.2 fip
TERE P IWRESE, 5INT soft-position AR & 77 PTALALHE BER TG LAY N H ARG 5 7% U AU AR, RIS g

LY AR AT R AU UA R BRI i = Je 2 AR, FFFI AT GlobalPointer fF i HI BT X 18] T 25

3.3 SLIGYRTS

ASCH AT A 2565 T 44 Transformer (https:/github.com/huggingface/transformers) fil GlobalPointer
(https://github.com/gaohongkui/GlobalPointer pytorch). <32 5% F 7l 25 ) BERT-wwm 4551 2435t B 4 46 B4 34474
SAY. FEIN R FE T, A5 08 ) AdamW AL 2% PP3E4T 5 AN (epochs) BIYIZE, K H CosineAnnealingScheduler
B2 31 3 SE-5 B 1E-5. ZRALRCR/INBEE D 64, JRAGHIAN A7 ISR K BE 8 300, 238 (3) K
q; 1 k; R NYEE BT N 64, IR T EIRSHAL, HoR 200 v BRAR R AR 10 30 b Pt iR I .

3.4 TIEHER

3.4.1  EEREREXS L

R4 JEoR T A IRBAE DR E R 2 W i 4 B SEIR R RE. B sSEae st Rl 150 F 4hig.
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o A RS AL 5 A A R A8 G RV 9 A B, T2 2 T I ZR AR\ (FLAT K LEBERT)
B I R R SURFAE (K-BERT S A SCHR AR, L2 W 46 AR 2 35 (0 T AhE 10 BERT A28, B0 AIE 1 i i
RFALE 4 5 SREGS X {2 B T R R R

o G i BSAERE SCRFAE SO0 T TN ZR 0 FSGTE R ST . FBOE T FI0U 2 G TH RN (012 WA R M T Ff T R
SCRRAESR IS WY, 5 2 40 B A PR RE L 3. 172 ol T DAELER W 58 O 3= B 3 00U ) JEL R TR R AE R
LAGVEIIEOL T2 AR BB R, TINS5 A0 RCTE Bk AN T 38E S 3t B0 35 MR 7 HL W] B I 0T R % A AS B
TR SRR TR S e 27 20 B 0 B iRV ARFAE SE I T 00 R A2 W55

o FAMEBIAE Sim AR B RO R I 3 KT 7E Ran JRAR B ROVERE. B2 Sim ISR b i) R T RGE 5 1E
B A 22 TR A A SE R BB, oK T 2 WA 55 IO P e, BARE B M i it A2 b, )R ChID &5 5
IR 2 S RHACURE R Tl v A 126 7E S 4R 25 B, DAHRBR W9 AN 18] S 58 4 [R) SC] R 00, 28 T ek il i F) ek e 1) 73 T
REAE b 3Crp2 — R B IE B 45 2R, FF AR B 1% T Se 49, BLA (0 a4l S 05 v 01 A B A ROt 5 BRI 8 7

F 4 MHERMRESTEE (%)

- Ranill i 4 Siml 4L

7 WwE  AEE  FUA | mWE | A% FIE
BERT-based 78.0 78.2 78.1 62.3 59.3 60.8
FLAT 82.6 85.0 83.8 73.8 66.4 69.9
LEBERT 84.6 87.0 85.8 71.7 66.4 71.6
K-BERT 85.6 92.4 88.9 82.9 75.3 78.9
TLA 86.2 91.8 88.9 81.8 72.9 77.1
ALA 88.6 92.3 90.4 85.2 73.8 79.1
CLA 87.7 92.3 89.9 85.0 73.9 79.1

3.42 EETREMEREN HE
W 5 Fior, BAREE SURIREEShE NLE m 2 R EE B IS 7 St BIRCR, (ARG B I ik 4 1),

£S5 EHNREEEREX L (%)

Jiik LEtES GRS F1fH
BERT-based 80.4 25.1 38.2
LEBERT 81.6 30.5 44.4
K-BERT 88.4 40.8 55.8
TLA 87.5 40.0 54.9
ALA 90.0 40.5 559
CLA 89.2 41.5 56.5

BT KRR 2 A A A PE B 9 2. 55 T 76 Ran A1 Sim JR4E AT, 25 9 & % It 4 B4 T K Bk
. B L, E IR A KA 35.7, 3% T Ran A Sim JUIRAE K 158.5, BRI R 75 EAE AT (1 1 T 3¢
HR R T TR TS UL, LR, o TR A 2 BB R O T, R BT R 5 B R SOB SR AR AR B R A O
P, T Z A RS W, Wk WrE RS Rk R
343 KICAZ BB TERENT EL

F 6 WoRTEPRAREE b, B SRR B NS (10 1 B8 T B W S /N R SO s B SRS, IX IR T HLAE B KA
ANXAR ZHOE KM N RIFIIE R B SCRIRTE SN SR IS T DUTE B 52 DA BSORE: Ul N 8 K ) 38 G g AT,
AT (7 B 8 0 SE A R YA R, RIS v Lhad i m 2% 5] R 7 B aQth i =55 B R SCERR AR SCRHE I Rl & AL, 3 —
P BRI 2 B T SRR TR I 7 XS
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K6 ETHEENRK AL BB L7 PEEE (%)
Jrik Ran{liRAEF1{H SimMRAEF
K-BERT 68.2 (—20.7) 60.5 (—18.4)
TLA 80.9 (-8.0) 70.0 (-7.1)
ALA 83.6 (—6.8) 73.1 (-6.0)
CLA 82.7 (-7.2) 72.9 (—6.2)

T HE S N IBUE R R KUK 2 B s R 5B 0 X L P e TR R L

344 HIRFESHT

B S 51 NTESERG G INAEBY (R11 5 7R . Transformer 224 self-attention FER (1T 55 24 5 7 HIK FE 1T
J7 B E L. SR 508 OB 7 IS 5N IR SCA R BE R AL, 1EURE SCHHRE S R S N S o — K7,
PR, AR ST H R SRR B N SRR N6 A A B2 N BRI B 7. S5 & LA i K N KT,
BT AR T H S A 38 . B R SCRITEZL & A) TP I 5 EEA p, BT LAHE S HRTE self-attention FEHR H e SR
T EE AT R AR CBHE TR B IR H 7 = 1/ (202 - 2p+ 1), T FEAE p = 0.5 I IE B KA, B 738
F 2.

X7 R T AR R SUF B FE R, 35T R SCRIRIF B N UL R T ] s e B 7 IR AL S8R,
A LAE H, FAIE NG £ B ST B BCRR T, Hor TLA 51N T S/ (v AR, DR b G L 5 B 58 P s 25 R
5 TLA 1 ALA ML, CLA 3K 7 8 i) A 48 R0 [ £ 3 Job 5 R ASE 280 () B KM 23 2 0, TG FAAR 7 Inste L, {EL AR ¢
FILMAUK IR HA B RVERET 5.

R BBITHEITLL

ik VI Lt D b
K-BERT 1.0 1.0
TLA 1.4 1.9
ALA 13 1.9
CLA 1.1 1.7

345 SHU

o Bk U Ynt s 2 HOE . AN R SUmAD % 2 B2 I B v B AE AT R R Liu 2 NPV AE T W
SRRV AHIE A BHEZ R A A T AR AR IRl &, 18 BT B R SOF 3hiE N SEAY BRI ARV R 2 3 T30 &
Sl i, PR HAN S A2 5 2 2 R IRVC RRAE o 1) 51 215 S B O T e S R SR 24 K, A SCHE S
WEE BT TS B R, B 4 BR TARK K 2 Wi B GE 052, B 6B S dm i 35 2 IR, TLA 1 ALA
S PR S, Y K = 12 BRI R MERE, R IR ERE R Y A5 T AR SR BOE I SURHE, BRI T 5
TRICE SO S5 T CLA TEHR A (K = 6) R AT, RIATEE ERAl G, & 2101 EFR S AP R e A& 7= AR 1
R 223 K T R S T AT A 2 R Ak Fr 1 .

73
72t

al W
70 +

69 ///\/

68 |

61 &

66
65 TLA + ALA
64 1 1 1 1 I

F11H (%)

CLA

1 23 4 5 6 7 8 91011 12
FRVERE S mRY % A H K
B4 AR bt =B R RE S0 3 A
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o Jifith SRR IT 5% A ANBEAT IR OB SO T &5 RENS 1t — D o HE LR AR, (H iy T SRR 77 i i 2 R L
G AR AE AR AR MUT T 5 RAFAE 22 53, PR A FE AT 0 2 S B2 W B8 T . J9itl, A SCHEAT 7 0f b sege,
B LGRS A 25 FO O X 2 I B B I i ) B AR S M. S23 45 SRR W, 75 R0 RE MU 4% BEAT O A 1 00 T, A
RUAE Ran PHREE B F1AEM 90.4% T B2 85.9%, /b 1 4.5%; £ Sim M5 LM 79.1% T B2 2 72.9%, b
T 6.2%. XL Rnnif 1R SO A GO B BE S, UESE T TR TR RS I A e AN T R K.
3.4.6 RIEEBRTENIERMZH BRI

KIEF A (large language model, LLM) T4 1E & FPAUISFIT 55 H R B H B0 (1) ab E B 0y, Rk, ARSCHEAN A
RS BB _EREAT 1IN0, DR FE KT8 5 R AE Hh SO R T2 T 55 b R, A TRsc g6 e I T [ A H i
R TR S, AL HE GLM-4 (https://github.com/THUDM/GLM-4), GPT-4 (https:/openai.com/index/gpt-4/), GPT-
3.5-Turbo (https://platform.openai.com/docs/models/gpt-3-5-turbo), Qwen-Turbo (https://github.com/
QwenLM/Qwen), Qwen-max (https://github.com/QwenLM/Qwen), ERNIE-bot-4 (https://qianfan.cloud.baidu.
com/), baichuan2-13b (https://huggingface.co/baichuan-inc/Baichuan2-13B-Chat) 1 Spark v3.0 (https://xinghuo.
xfyun.cn/sparkapi).

SCIAE 5 SR (CEE) EHEAT. ASCHkit 1 3 2% w5 U sl 2 AN B 1 9 R T8 5 BB AORE A, DARR il 3L
B A% 2. A R A R — B S ia], SRR i B R

PRAE— SR P E R B B F, IR B AR5 BURAE AT 55, AR5 H IR IR - AR SE — 455 5 30K,
PR e TR BB MR R SOR TR X, SR AREERN =5 B SOA R BT L &5 A i, SR R B AR AR e 1R S
FERXASTFRF B B TR ER . &5 LU R BIAIBT S . 7k R R EELS AW 4 3, TR B4 AR
TE S ICT )7 30T N\

BN XS5 /NITE bR R, 5 R AR 2

HrH: VFORTRS: false, “HRAR A A true

N XFARDPFHERAI, DNRRT .

frth: “ZZRAHE: false

I RBARBRE T 24 H i) 2 2 IR 15 2 B

frdh: «E M false

T RECEIR:

I\ input_text

i

KIE T RERLI IR [5] — A2, 68 25 A7 B 10 RS DL RO S 2 75 1 IE B A5 A 145 2., 40 R 5 A 3 W RIE 7R
AT IERER T, MR IE true, K22, TR false. 78 5225 MREE A 149 200 B, 2 77 78 B A8 P45 R 1 1
B, W FRZE (label) T BN 1, 35 BAT BAEAE FH AT 1%, PR B 0. R E 48R 4 K18 5 AR S, 7E1R
5] ) =7 B R LB false, TUA N KIS 5 BB ) BT 122 5% B A7 78 B PG . W 2RI 26 308 225 KA 5 B A0S,
R[] J AL false, TIA A KT 3 BRI W2 26 SO0 P (0 B0 P 3 IR 0. 28 S SR Nk 8 . SEi gl
2K BH, ERNIE-bot-4 F1 Qwen KM 3 N IAEAILE F1 A LA 7 A4, (HiX S ) I BR IULE 15 A B, 6k
T2 1515 P 2 RS i SR AR, AR A S Bz .

[, A Sk BRI N9 ) GLM-4. Qwen-max 1 ERNIE-Bot-4 KARAY 78 HIR i HhoInN T s 5 b (1)
FE, FRZR B R SR BET RS B i IR 0 R T 77 A T T IR ). ST e B R

PR — 44K I o [ il (K 5 23, DR BER 5 BOSUE A AR 55, AR S5 Rl R - AR AN — AR5 R OOR,
PR S 73 ZERLAR 75 o SCA I S, SR 5 VR R 7 A o SCA R T 35 R R, SR 5 1R SRR B 3L 1) Rt (1R
SCHIBTAE I A 74 8 o R A S IE R A . f5cJa DAy S0 2GR BRI 45 R 1R A 75 2245 e A HI 45 R, AN 22
25 HhfpRE.

=
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A 55 5 TS S i D iE N 6938 AR5 TR R 58T 5223

HS IR T RG] T BT R\

BN XA BRI, S5 R MRAS A 2020 B S IR, AR OK IS AL OB 7 — 4%, — et
i, TR ENRANRZ; AR A, BB ARG SR, IR AR ES, AT
B th: “VEOGIEL: false, “HIAR 2 true

BN XFADRERRAI, NIRRT R 2RAE, BEREE — RAE.

frth: “ZZRAH: false

BN R A T 2 H ) 2 IR R 20 W UR. R S o 2 e, Ll g i 2 52 3 Moy B ) A
Bt «E L false

R B R

i\ {input_text} B X: {explanation}

B

SEIEE RN 9 Fraw, BUERE S 5N B S B2 Wi BGE % A 1K PE B2, ERNIE-Bot-4 X Qwen-max
B LT B A BE T R, 5 S 2 B A KB I ZRiB R E 9, SRR ROE R R BN BRI KRR R I
SR AR (W4T Dy, A KD, SR B BB R ST REAE — @ AR X BB = TR SRR, S R ML T T
R BRI, 7E AR RS WiAT 55, 385 Rl SR BB B S A A AR A KA A2 W i e

# 8 KIE BB % M LA TEREXT LE (%)

| bigeEs PENCIE:S FUH
AT (CLA) 89.2 415 56.5
ERNIE-Bot-4 38.6 96.8 55.2
Qwen-max 393 89.1 54.5
Qwen-Turbo 39.9 84.0 54.1
GLM-4 32.6 91.6 48.1
Spark v3.0 31.6 59.6 413
GPT-4 25.8 80.7 39.1
GPT-3.5-Turbo 21.0 68.7 322
Baichuan2-13B 34.2 16.7 224

RO BRSO KRR AT 1R 2 W 2 (%)

- RIEPRE X HARE X
LLES [E1EES FIfE RS EIEES FIfH
ERNIE-Bot-4 38.6 96.8 552 332 98.7 49.7
Qwen-max 393 89.1 54.5 37.6 94.9 53.8
GLM-4 32.6 91.6 48.1 33.1 98.7 49.5

10 BN TIERHHE g BRI G0 4 A RBERE 5 ARG A) B2 ITRE 7). Hodh, NZRR IS T IEH,
xRN W IR, BT KRR R 1 0 2 B A 55 _E IS A R R B, P A7 A A A SR 451 ) 1032 Wi i SR AT A
8, A Qwen-max 12 W7 1L P 2%, ERNIE-Bot-4 42 Wr iR, X Ll T, ASTHE H R w] DAAERR 2 W7 ) P A
R R R B R . RIS 5 BAREVF 2 NLP AR 55 LRI &, (HAEOE R A2 WX — e e 4255 L, el
HIR B AN LA I AT RE 2 R K1 5 BRLAE TN Rl A v 2 SRR T AL A0 SCAS S, T 3 4 Hi 4l ] e
Z0F BV ASE P VB A B A bRV . B O AR AR S ST R TR SRS R B R AR %, o0t TR TR SR g
— AN, TR T BN K R 5 A, TR AR B S AU 0 AR I A7 A SR BR A 7 RS B AR 5K KR
P SRR G fr, HE SR RS B TR = 5 SCIRVER AR, 068 i 35 AR 2R 0 AT 40U 7 11 2, o8 JH S e LA A0 Ak B
WA,
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R 10 KIE S HR A SR ) R

1] GPT-4 GLM-4 Qwen-max ERNIE-Bot-4 AL T7
FFFEARFSIT I L HAR 2 A x N J x N
REKIPHEERE, NI T y x x x \
R FEARIRE U B 2 L) B R A BRI x x x x v
fih P B 8 o R AN A VML & FE R R SR x x R x v
XA RR IR K ol LTS FRAS A1 B S x x x x v
4 B %

ASCHEHY T PUR B R AN Wt ST 5%, B A2 U SCHE R R AR R E R L, IEE B 55 7 —
AR B SE, 9 if R 2 OB ST 3R AL 1 32 5 RSB ADRAIPASG R HE. A SCHR Y 7 — PR, 128 Y i ok
RN S BB SCRUIR, RENS A R FRE SCRAAE R & A Rk (1 TR, 5225 R R R R A AR RS R i K A R R
) 7 3 B B R R, G TR X 2 B RO U R R AL T RE 7). I — R ASER TR IR T T
et R AE T R S WA 55 b A R0, SR 1 1207 1A S B FH o O3 0 AN (B FE AR SR AR o, g 4R SR 52
BRI AL 5, IR AR R BB RIEXT R — B S5 R R e B = A2 W 55 iRl &, DL
THELRLLE e 25 DU 1 R 48 v X B2 S0 37 57 B0 L P e
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