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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
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5SS SRR (5N

R2 BT A ANER S W R AR R 2 W L PR RER B (%)

ik JRAGAE S BAE R 2
; HiE Al FIE P Al FIE
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
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DAASEAEL S oA A HR i F IS 0. FF HARYE AN ChID Rk ik 4 i 5 i 77 s AN [R], AR 23 A BE ML A 4L (random
set, 455 4 Ran) FIAEANAE (similar set, 4754 Sim). FEALIALE Ran A (14 1 052 2 MRGE 22 BEALIE Y, AH
UM AL Sim HH 48 5 5 15 2 5 TE R V8 8 SCAHIET 1R R, BIVEE R 328 5 1E A R 2 1A] 9 A UL BE K 4 5 1
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| Ve Ranll {4 Siml 5 e 2% A e
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B AT S5 I (https://www2.statmt.org/wmt24/qe-subtask2. html), 35 1 % 2%l (span-level) FI3FI 7
RPN BB R 2 BT 25 WL RE, %07 E 2 TP BRN T 3CA i Rr e B 48 Jy BR (span) MR AR 77, 157
BRI A SCAS T R S8 DX, JE0 HEAT A0 R BUAR . N T AT AT A B M Re, AR SCR A T RE 00 HRS
# (Precision). T [EIZ (Recall) LA F1EAEATFANFRAR. PP FRHR I TH 52 DABGE N B ALY, M A d
ZA BB S0 AN T 43 ) BEAT R .

ARSCEELT 2N HR LR R R A TAE BUE R S WHT 55 Bk RE, T B & B — AT 5%, A A e
FERYIEAT T 2 ()18 48 BERT-based %1 A2 ) BERT Al GlobalPointer Tl #5175 AL Wids, FELRAIR G A
AR AR B R YC A AEAS B FLATE AR K ISP i 4% (FlatLattice) 45 #J7E Transformer t [F] i il N AR YCHRAE. 45 SR
chengyuBERT H ¥ Tl 2 AL BEAE A I SR BB RN A 522, H4 B2 46 FLAT 83 ) CRF Filill 2% & #4 GlobalPointer
TR 2%, 2 B HA £ AR TR r R 0k P 1) — 76303 (bigram) FFAE, DUARIE S MR 2 8] () ) Bk, LEBERT )
TR o ) MLIE LAY 2 B /MR 0 R dL AN iR 4L e B BERT JZ 0, X MU@E B4 8 A T BERT [4H4R Transformer
JZ 18], A4S R BURFAE AN BERT K8 BE95 7E BERT W12 JZ4mAE 88 N 7850 28 B, i B[R A A chengyuBERT H Tl
I EAEANE TR RAE BN, HK GlobalPointer 11 15 F 1% X [ 7 5. K-BERT ' AL T 45 1.2 Fi+p
TERE XCBHERITSWIELSE, 51N T soft-position LA K VE & 77 ATALALHE FEE T LAV N B ARG 5 % 2R U iR, [m] i)
ST AR X E MRS AR AR R A = e AR, R GlobalPointer 1 A5 FH i X 8] T 45
3.3 SEIRYRTS

ACH AT A LI T4 4 Transformer (https:/github.com/huggingface/transformers) fI GlobalPointer
(https://github.com/gaohongkui/GlobalPointer pytorch). < 3% F Fii)ll 25 ) BERT-wwm 457 P43t B 4 4 700 3t 474
Uk, FENEEE R R, A SO A AdamW A4k 28 P47 5 SR (epochs) I, 3% CosineAnnealingScheduler
W25 S)ZN SE-5 B IRZE 1E-S. IZHLIRK/MEE D 64, FEIRTN AT KA B2 2 300. 230 (3) H11
q; M ke, MR E R 64. B T LR S 404h, HAR IR0 B B 1R 5 1610 S b iR i &

3.4 FTIGHER
3.4.1  BEARPEREXTLE
K 4 BN T &AM DUE B0 R 2 W 8 AR SR R e, SRae gl R AR


https://www2.statmt.org/wmt24/qe-subtask2.html
https://www2.statmt.org/wmt24/qe-subtask2.html
https://www2.statmt.org/wmt24/qe-subtask2.html
https://github.com/huggingface/transformers
https://github.com/gaohongkui/GlobalPointer_pytorch
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o AR RS AL 5 A A R A8 G RV SG 9 A B, T2 2 T I ZRE R (FLAT K LEBERT)
B I R SCRFAE (K-BERT S A SCHR H AR, Ja2 W 46 AR 2 35 (0 T AhE A0 BERT B84, B0 IE 1 GiE )i
RFALE 9 56 SRS X I 2H B 0 T R R

o i B SRR SCRFAE SO0 T 0N 25 B0 G B R STRRON. FRBOHE T T 2 G RN 12 WA 2R R 3 1 pl v B
SCRFAESRHAS WO Y, i 3 1A W1 A PR RE D0 9. A2 i T DLELIR 4 B3t 0 3= 1 A T 00 2 ) AR v R R AE R
LAV IEOL R AT AEAG BT R T, TR 25 00 B f0 N AN AT 6 G b B 35 M 7 JF: L AT BE A FOxT R % T PR AN
TR SRR A STERE S e 27 30 21 0 B RV R SE DN 008 G R A2 W 55

o FABERAE Sim PSR B AR B 8 KT /E Ran S4B PERE. #7506 Sim JHKAE b 4% F ARTE 5 1E
B A 22 TR A A TR BARBLRE, oK T 2 WA 55 B P ek, BARAE B i i iyt A b, )R ChID 4845 5
R 2 S RHACURE R Tl voi O 126 7E Sim 4R 25 B, DAHEBR W9 AN 18] S 58 4 [R) SCU] fR 1 300, 2R T et i i F) ek e 1) 73 ]
REAE bR S0P — R B IR B 45 2R, IF AR B 1% I Se 4], B 0 a4 e 05 v 01 A B ROt 5 BRI 8 7

F 4 FEBPEREXT L (%)

- Ranll i 4R Simifll {4

Hi W= AEE | FIA W= BEE | FIM
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 77.7 66.4 71.6
K-BERT 85.6 924 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

342 wEENBARMEREXT L
W0 5 PR, BAREE SCRIRE SR N =25 WA IS T et MIRCR, (EARIRA BOR I et 2 ).

x5 EHBIMREMERETE (%)

Trik kS [EIEES FUE
BERT-based 80.4 25.1 382
LEBERT 81.6 305 44.4
K-BERT 88.4 40.8 55.8
TLA 87.5 40.0 54.9
ALA 90.0 40.5 55.9
CLA 89.2 415 56.5

FTA K RUAE 2 R A A PE B #8255 T 76 Ran A Sim MR4E A3, 25 9 & 2 it 4 H 4% 3 K Bk
M. L, E IR AR A KA 35.7, 354K T Ran A1 Sim XA K 158.5, IR T AR S A 1 L T 3¢
FH AT B B VUG, FOR, 2% AR T IR 2 B & SR L, IR OB 5 B SOB AR A 56
P, T Z A RS W, Wk g RS Rk R
343 KIUAZ IE RN

F 6 W RTEPRARLE b, B SRR B AASEAY 14 14 e T B BA /N TR ST e e SR, IX IR T HAEE K
ANA . ZEAESME T RAFRE R, B SRR By N S T UTE I 5 4 22 DA KRR Sl N B B 4 288
AT £ B B N SE A KA R, RIS v LAad ik m 2% 5] (R 7 2 sQth i =57 b N SCEROR RS SURFAE (W Al & AN L, 3 —
5 BEAR 22 BT 1 SR 1) 6 R MG 7 IR
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R 6 FETHREMRATK AL SR 2RI 7 ERE (%)

T Ran{liRAEF1{H SimiRAEFIH
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 KUK 2 B s R G 0 X L P e TR R L

344 HIRFESHT

B S 51 NTEEERG G INAEBY (¥ 11 5 AR . Transformer 2249 self-attention FER 11T 55 2 FE 5 7 5K FE 1~
TiWURAE L. A SR SCHH 7 VRS 51N BB SR R BE AR AL, (DR SCHf SR A B NI A o — AN Ky 7, A
P2 R, AR SRR H AR SRR B N SR S N (b N B AN B2 N IR T 5 8 LT A i K N K,
BEMZRMAR T U SRS I3 0. BB AT & AR I BE (5 L6 R p, AT DA T HUTE self-attention FEHLHURE SCATN
FEEIE MR T [ 52 (R CHHE T B IELL 7 = 1/ (20% =20+ 1), T FEEE p = 0.5 A B KA, BEi 7 3&
F 2.

F 7 Wi TR R R SO B BE R, 35T R SCRIRIZ B3 N LA B i ] s B U227 AR Y o ST 300
AL, FEIENA B BT S BCRAR T, Horb TLA 51N T B/ v AR, DRk LA e 7 58 P sk 25 2R
5 TLA 1 ALA #Lk, CLA 3K 7 81 ) A% 48 F1 I i A% 39 ot A2 mP AL 280 () B K e 2 2 40, TG ARG 7 s Lk, (ELAR A
FRERAAR AT BE MR 3.

RT BRIEATRES L

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 ST

B ST o IR BOE B R A AR UG 2% 23 B0 12 WL R (v BE RS AT 2R . RAE Liu 25 A P56 7 W4k
VAR AEAE BURE IR & B R T AR AR B AR A, (5 BT B R SO 3R NS BRI AR R IE 2 2 T 2 A 4
Ty, PR AN A R 2 i i 2R 7R 2 B IR A VAR AIE o B 208 AR B N T e B EE R U TS 2% 2 30 K, AR SCTESR T
S RHAT TESEEER. B 4 RR T ARN K S W R G 152, BB X gmiD 2% 2 IR, TLA #1 ALA 2
BRI IS, 2 K = 12 FHA R RE, R BHIRZ R R ID 38 o] DU SR BOE G SURHE, AR T 5 BT
SCUE SO F%. 1 CLA ZEH A2 (K = 6) RILEAT, RALEES ZRGE, & E 01 RHEAMES 7 PRI A 7= 28 1
ZE1d KT e AR A B A R P e

73

72+

71} J"\/

X 70 |

ﬁ69_//‘/\’/‘

& 68 f

61 L7

=~ 66 |

65 TLA + ALA CLA
64 Lo L
1 2 3 4 5 6 7 8 9 10 11 12

B X i A 24 K

B4 ANTEVRE SUi B & = SO B BE S 7 #r
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P A 25 O T 0. A AN HEAT I O RE SO 5 2 REWS 1 — D I HE P AR, (H el T JR 6 7 75 4 B 4 5 8 L
R 8% 7E A5 B HR U7 T ) 5 SRAFAE 22 57, DRI AN JLREAT Tl & S B0 Witk 58 T . it AT T X sk, B
FEIUERE SO B % (0 SO 0T 12 WA TR A B A R AR o). S0 45 SR AR I, AR ARRDRE S i s BEAT SO A1 0L, A
£ Ran SIS £ F1AEM 90.4% T FF 2 85.9%, Ik/b 1 4.5%; ££ Sim MRS B 79.1% T F& £ 72.9%, b
T 6.2%. XL BRI 1R SO i A GO B BE S, UESE T TR TR RS I A e AN T R
3.4.6 RIEEBRTENIERHZ T BRI

KIBEF A (large language model, LLM) T4 1E & FPAUSFIT 55 H R I H B0 (1) Ab BB 00, Rk, ARSCHEAN A
RIS BB _EREAT 1 I, AR FE KIS 5 R AE Hh SO R FTZ T 55 b 2RI, AT sc 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).

LI AE H H MR AR (CEE) BHEAT. ASCHRE T 3 2% 25 I UAR A B 1 D AT = A AU IR R AR, DABR A1) G
o A% 2. T A R R — B o ia], R i BT

PRAE— RGP E R I B F, IR EAR 5 BURAE AT 55, AR5 H IR U0 R - AR N SE — 455 5 30K,
PR S TR IR R AT B SCAR BTG S, SRS REER JI = B SOAR R BT AL B I, SRS VR B AR RS IR RE S
FERXANFRF B B TR ER . &5 L U R BIAIBT S . Ik R REELS AW 3, TR B4 AR
TE S ICT 73T N\

BN XS5 /NITE bR R, 5 R AR 24

HrH: VFORTRS: false, “HRHR A A true

N XFARDPFHERAIE, NRRT .

frth: “ZZRAHE: false

N RBARBRA T 24 Ho i) 2 2 IR 15 2 B

frdh: M false

T REC B

I\ input_text

i

KB & ALK IR [F]— AN 7 i, A8 5 7 B B 08 DA K2 i 2 75 i AE 058 A 43 2., 3 s 46 B (0 B 7
AR IERER T, MR true, 2, MR [F] false. 7 i 2% 4 v 1 45 26 DR, 25 4770 OB A8 A R B 1
L, M EARZE (label) W BN 1, #5388 BAB M AR, W HEARS R ERN 0. R EAHIRE KIE 5 HANNRS, 7EiR
[5] Py - B false, JUIA D9 KA 5 BT ) W2 25 BB A7/ OB R B 0. i SR A BUE & KB S ARG,
IR B R AN B false, WA A RIS 5 BT ) Wi iZ 4 5508 b 1) 0B 3 FH 30 IR B B4 SR 25 R nk 8 Fom. SEIf g
KB, ERNIE-bot-4 1 Qwen FKENT 3 /N KBRS F1 A _F A 7 iEER, (HIX SR = FRILE = A B2, XK
TE SRR M2 WOk B R AR, IR AL BRiz .

B, AR BRI B N ) GLM-4. Qwen-max Al ERNIE-Bot-4 AARHY FEFER 8 th N T s ot B2 )

TS, TR AT RE SR 75 REST KA St Bl 15 A RS 0 P T 7= AE TE T O 2. $ s iRl e B .
PR — NG P B RTE (8 5 2, DUE 5 B 5 URAE AT 55, (S5 H IR 00 R : RIS NS — 745 8 U,
PRE S TR B RR AT B SCAR B S, SRS VR EEIR FI 1 B SCAS AR BT AL I R, SR VR B AR B B A B R
SCAIBTEIZ A 15 R R 2 A AR AR A . B e DA B 2R R W 4 R AR TR B4 th s A HI W 4 IR, AN TR
o AR RE.

=



https://github.com/THUDM/GLM-4
https://github.com/THUDM/GLM-4
https://github.com/THUDM/GLM-4
https://openai.com/index/gpt-4/
https://openai.com/index/gpt-4/
https://openai.com/index/gpt-4/
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://github.com/QwenLM/Qwen
https://github.com/QwenLM/Qwen
https://github.com/QwenLM/Qwen
https://qianfan.cloud.baidu.com/
https://qianfan.cloud.baidu.com/
https://huggingface.co/baichuan-inc/Baichuan2-13B-Chat
https://huggingface.co/baichuan-inc/Baichuan2-13B-Chat
https://huggingface.co/baichuan-inc/Baichuan2-13B-Chat
https://huggingface.co/baichuan-inc/Baichuan2-13B-Chat
https://huggingface.co/baichuan-inc/Baichuan2-13B-Chat
https://huggingface.co/baichuan-inc/Baichuan2-13B-Chat
https://huggingface.co/baichuan-inc/Baichuan2-13B-Chat
https://xinghuo.xfyun.cn/sparkapi
https://xinghuo.xfyun.cn/sparkapi

A 55 5 TS S i DR 6938 AR IE IR R 50T 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 B ARG SR, IR AL ES, AN T
Bt VRGN false, “HIAR 2 true

BN XFAKDREZRAI, NIRRT R 2RAH, BEREE — RAE.

frh: “ZZRAH: false

FIN: R E T 2 F ) 2 FE IR R 1T 20 W UR. B S o 2 e, Ll g i 2 52 3 Moy BRE ) A
Bt «E L false

R B R

i\ {input_text} B X: {explanation}

B

SEIREE AR 9 FIoR, GERE SCIY I IR B 2 KA RS T i % F (19 1 A8, ERNIE-Bot-4 5 Qwen-max
B LT B I RE T R, 8RB Al KB R TR ZaB kb E 1y &, IR SGER UE BRI RIBRIEE L
SO AR AT Ay, AH ), SRS 0 B R SOR] RBAE — @ RR B EOR R AL A TR SR, (R MERE I TR
R DALk, FE BB R 2 WA 55 v, Jl i R 1A SR A R R SOTEASREA SR T AR Y (2 T It e

# 8 KIEE R % A LRI TEREXT L (%)

| bigaE FENCIES 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 R SO KRR AT 1R 2 W 2 (%)

- RIEPRE X AR
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 TIER S HE g BRI G 4 A RBERIE 5 ARG 4] B2 TRE ). Hodh, NZRR IS T IEH,
X RN WIHE IR, BT KRR R AR i 1 0 T 2 B A 55 B IS A R R B, P AT A A A SR 451 ) 1032 Wi i SR A A
8, A Qwen-max 12 W7 IET# P 2%, ERNIE-Bot-4 4x fliZ Wi iR, X L2 N, ASTHE H R o] DAHERR 2 87 ) i A
HIRIE R B R . RS 5B BAREVF 2 NLP AL 55 LRI (8, (HAEGOE R A2 WX — e e 4255 1, el
HIRBLIF AN LA I AT RE 2 K K 5 R AE TN Rt A v 2 SRR T AL A0 SCAS S, T 3K 4 4l ] e
Z 08 BV ASE P VB A B A bR . B O AR AR S SO R TR AN R B AR %, o0t TR TR SR i
— AN, JCH AR T BN KT 5 A, ATIAE AR B AR S AU 0 R I A7 A SR BR A 7 EORE BE AR 5 K KR
P SRR G £, M SR RS B TR 2= 5 SCIRVER AR, 068 i 35 AR 2R 0 AT 40U 2 11, o JH ST e LAt A0 Ak B
LK iR
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R 10 KIE S HR A SR ) R

15 5) GPT-4 GLM-4 Qwen-max ERNIE-Bot-4 ARICT7F:
BRCHRRE I AR bk [ x N \ x \
XFKDEBRAR, N T v x x x v
R IRARTRZ 35 B 24 e 1) 2 2 IR AR 24 R U x x x x v
LRE s SR VIR E S e 7 x x v x v
XL B R IR L R BT AR B S, x x x x v
4 B %

ASCHEHY T PUK B R AW SR 55, B A2 U SO R R AR R E R BB, IR AR5 7 —
AR B 5., D9 i R 2 ORI ST 3R AL 1 32 5 B SCIADRI A JEAE. A SCHR Y 7 — PR, 128 7Y i ok
PRI S BB SCRUIR, RENS A DR FRE SCRFE R & A Rk (0 TR, 52 25 i R R R A AR DR R i K A JEE R
) 7 3 B B R R, i TR X 2 B AKORE USRI A B RE 7). I — RS TR A SRR T T
et R AE T R S WA 55 b A R0, B 1 1207 A8 SR B v B T8 0 AN (B FE AR SR AR o, g 4R SR 52
BAE IR AL 5, IR AR R BB RIAX R — B S5 AR e B = FH2 WL 55 iRl &, LR
THELRLLE o 25 DU 1 A 48 v X B2 0037 5 i L P e
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