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Abstract : Chinese grammar error correction aims to automatically identify and rectify grammatical errors in Chinese text
using models, thereby improving the accuracy and readability of the text. However, existing Chinese grammar correction
models often face exposure bias issues during correction, and their application of large models remains inadequate,
resulting in suboptimal correction performance. To address this, this paper proposes a Chinese Types Driven Grammatical
Correction ( CTDGC ) model. By thoroughly exploring the dependency relationships among four major types of Chinese
grammatical errors( redundancy ,omission, incorrect word usage, and word order errors) , the model employs a two-stage
training strategy that effectively alleviates the mismatch between training and prediction. The CTDGC model achieves an
F, 5 score of 34.18% on the CGED2020 dataset, outperforming previous methods. Additionally, this paper introduces a
Chinese grammar correction model based on ChatGLM ( CorGLM ) and designs specific prompts for the Baichuan large
model. Through integration with models like CTDGC,the F 5 score significantly improves to 40.33% , demonstrating the
effectiveness and superiority of the proposed approach.

Key words: Chinese grammar error correction, type dependency relationship, two-stage training, large language model,
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Fig.2 Methods for exploring the interdependence of different types of errors
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FUPHIR A ERCRETE T 12.21% 13.27%F1 15.19%.

F2 DFFRIKBXRIWER

Table 2 Experimental results of four error dependence relationships

D(X) D(Xv)
RIS br%s
P% R% F1% P% R% F1%
R 22.55 22.13 22.34 28.04 26.72 27.36( +5.02)
M S 29.55 7.30 11.71 33.10 8.30 13.27(+1.56)
W 37.93 2.53 4.74 58.24 12.18 20.15(+15.41)
M 32.38 7.99 12.82 36.13 8.69 14.02(+1.2)
R S 31.18 7.45 12.02 32.60 7.66 12.40(+0.38)
w 30.00 1.35 2.58 4231 2.47 4.66(+2.08)
M 32.94 8.19 13.11 53.13 16.62 25.32(+12.21)
S R 22.26 21.99 22.12 37.26 33.71 35.39(+13.27)
w 50.00 2.63 5.00 76.81 11.62 20.19( +15.19)
M 17.88 8.41 11.44 25.55 8.02 12.21(+0.77)
W R 18.06 26.65 21.53 20.52 26.78 23.24(+1.71)
S 14.44 8.14 10.41 26.58 7.50 11.70(+1.29)
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Fig.3 CTDGC model diagram
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B IRI/D | BB R 2485 5 T I A28 /0 B TR AR X AT RESE I ALY g YN R AICR. O T iR — [R] R
FA T R I 2R S 1 L g ARERIIN 5 I A (3) 8 KGR B AR L, 5 R Bhs Ry L' =L +L> +L.

N

LY== (i) log p(11X,,0), (1)
i=1
K -
L ==Y log p(1,1X',6), (2)
i=1
[TV
L=- Y log p(y,,0)+log p(1,1X,,0), (3)
i=1
0, if¢/#¢,
INGNBE , (4)
1, ift/=¢

S0 (LRI SE X, X X, S BUREHRA T P& AT 2 50T, 0, ) ) A
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Table 3 Dataset partitioning Table 4 Hyperparameter setting
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A CAE CGED2020 %4 46 b k47 92 5, % F5 BUEEUELRER

GECToR %H GECToRm *ﬁﬂ ,ﬁ; ﬁ\] %%Z *ﬁﬂ , a‘g‘:?fj—: JHS % Table 5 Experimental results of CGED %
fih L EAT TIB R IR ISR IR B 52 56, SEaG e RNk 5 i P R Fos
Fﬁ,ﬁ_\. @ﬁﬁ CGED2020 é&%E%J:E‘JQ;Q@\ tlﬁiﬁfﬁiﬂl , ) GECToR 34.93 23.19 31.71
s _ p e . N GECToR-random 35.43 22.99 31.97
BT MOVE #r%8 1 GECToRm A AU AR T {040 3 GECToR-delete 36.21 23.31 32.60
= G AR 25 1Y GECToR AL, Fo 347+ T GECToR-replace 3839 2262 33.69
1.26%. Bii7E R FIAR TR B4 56 5618 T, GECToRm 4 GECToR-append 37.65 23.02 33.41
R 11 1 R ] b GECToRm 38.70 20.71 32.97
=+ /‘J%%i)bi_/fjﬁﬂ: GECToR *ﬁi Jz%:{ E ’ TX‘T CGED GECToRm-random 39.80 19.72 33.07
B 1Y GECToRm #5578 iy 52 BAG B 47 114 21 4 54 GECToRm-delete 45.18 1698 3391
S BB, JER R B L M 6 22 35 P 1 25 CECToRm-replace 4503 1741 3418
. . N o GECToRm-append 41.74 19.21 33.81
HEm& , GECToRm KR Y MERE XA Fir $2 71, Fe W S 1F o 001 1909 3308

— PP AR LA T 5 — P AR A P Y BsAR A B B
AR, R REPLACE-first 5 W& | 78 W > JL 2%
FERI P A3 TR R B o B3, M GECToRm & &Y |

*6 ARERBENPXFEYBEIHERITIER
Table 6 Comparison of CGED for different models %

iRy P R Fos

F()Sﬁgféj\'}%ﬁ? 1.21%. ﬁﬂﬁﬁ%%%éqﬁ%lﬂ% Transformer 31.69 11.43 23.39

WX HAth = Fp gt R AR HEVE R, X S5 AR SC 2 iR BERT-fuse! ) 31.50 14.99 25.81

S IR M A 56 0 0 B BART W8 2013 07

N, " s N BART+MaskGEG'! 40.72 18.63 32.91
i 7E CGED2020 HHigE b XA SO 5 LATE o

. N eq2action 26.82 16.12 23.68

WIS XS L, SEER 25 SR N3k 6 s, AR SCBIRI F Pointer-generator 40.75 18.46 32.82

150y Y TSR AL A SG-CGEC R g 0.28 N E 20 A, SG-GEC!! 40.97 20.05 33.90

Our model 45.03 17.41 34.18

k. Pointer-generator B354 55 H 1.36 4~ H 43 5. (A
LI, K AT R A BT 9 A % O s, P HE S B Bt AR T A SO 4R ) L T R A AR g i O
. P, ASSCERITE CGED2020 #ffa b Sl 1 B il ity Fe vk B , REAS BE & 38 5¢ il CGED 155

5 REURREY

AN TR R R BE A% 27 ) BN [R] BT SCRFAE , DRI o 22 RE I 20 H 22 S R A BT 20 5 e — k2, ] L)
BEPRTHREARTERE. BEA BB PR R EATTTE A AR 5 AL 3 b i i SO 35 3 s R, KA Y
TEN T CGED AT 55 I AT BB 235 | i A TE ()it , RIVXF B8 (04 5] AT A 2B eS|, AT BB R % |
Tt BT RARREARTERE. il , FoAT PR R S R5 O B BRI SS &, LA FE 0 KA R R I AL 3, [] i 22
fp o 2 IE a8, AR A T CTDGC H1 1Y GECToRm-replace £ %Y  Baichuan_3 % | Pointer-generator 15
A Seq2action FEHIFT CorGLM AR AIVEFTRlE
5.1 CorGLM #%#!

ChatGLM-6B JZ& I MK 2242 H I IR XS TE 5 KA | 3EF General Language Model ( GLM ) 2244 | 57
R xGE P4 62 (¢S50, SRifi, B H ChatGLM-6B #E47 i SCIE L Al A st | S8R I R BARL ik,
1385 LoRA (MIRBR )ik sd PO A ) FEAT IO, B S BUN A2 1k, DIBR /DN 9 2 B 52 SHRS R AR A fg 1] 211 24
MM 755 ChatGLM-LoRA BEAY. tbAh | i F 9 By Bell 25 vl LA FHEBE AL PR R FRATT 1 S0l PF S 214 LoRA 5
KI5 ChatGLM BRI AT 3F SRS AE Lang8 Fll CGED JHAEYIZR4E btk — 53008, fe 42 il CorGLM A |
&l s fos.
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5.2 Baichuan X5 ChatGLM
Baichuan-7B J2& i A )1 & B8 & ) — A~ FF IR m/_,_;
TR PR AU i 5 . 35 T C o CorcLn

SCBEH IR TSR] Y Prompt, APPARICHERE. I -

1 Promptl 1 € BER AL 55 LR, W I R e
ANHSCIE TR A5 R 56, TT LG Bl A f T R i 090

. . \ O N
. BRI ) Y T, T A s 2 v Ll
B GRESBUR G5 AR BRI TRE  DFSAMLORABIY AR
RV, WL ABEUR (94 F 2 oo HORS 280 B5 CorGLM 2
(T ike A ; Prompt2 pan Prompt1 [ i Fig.5 CorGLM model diagram

— G BLR KB A B s, R R — AP SOEE A8 R G0, vT LME MU A ) T . 20K 7E1&
PO DRE , PR B e TR B A T RS, — 2 A B R . U R I S BT, AT RE R Bl
T HOR B MUR ASE 5 R B a R AT B AU RA. 3 LA B0 BA) T2 oo A U B R
F)A)F." s Prompt3 W52 2 Se 2 1F F RIS DR A B T HE FHAR R 2 B PR RE IO 55 )5 &, 7€ Prompt2 [ SERY - 22
SRR S A S R , R “ UR0E— A SOETR B R 50, v DME MU AR 8. 2R . ZE18 ookl
BRI R ST AR ) TR AR R B MU IR R — D D B U R RO W R
TR B . R [BME R B9 S5 3 ARN T B SR T R AL 35 DL B BUR B9 T2 o 1Y
H X Hh B U AL
5.3 HAEGE

ARSCHE TR AR A PR — R A B T AR AR R . S — R R G Sk R TR AR A N
LA RIATHEE. ST T AT RIA DT T B g 4B 3 E 2 E#. RATEH T Zhang
AR ARG S X — BB RN T 1 3 5 HEAT T S0 0e. o5 MR A) T B p Rl A, A
BERT % 55 A5 AU 135 A] R A B — RS TR A 1 P PR R, B 48 PR 2 B S (I 0 B o R B A 5 21 56 =
SRR RS X TR G A R AR OB )T, I ARk B ) 1) TR RRRE | AR I s IR KR AR I Y
SRR A R A R 25 . AT T Zhao 251 R4 A9 A0S ol S B F G RN G i G ) sl 15 SR s, =
PSSR 5 SR AN 5] 6 .

[~ FrZEl

e (B
prvres e MR ﬁ% T
N

KEEP

Model5 |

HTYG A+ SN Modell H i1, 1 '—)| A1, 1

[E%ey Fil ey

b>| Modell | A FL, 1 BT Model2 H il2, 1 |—>| HF2, 1 @ ﬁ?ﬁf‘

VAT - Model2 > 412, 1 2 U T
Model5 H HiES, 1 l—)| s, 1

A5, 1

Model5

E6 HERSRM
Fig. 6 Model fusion strategy

54 ZRERS5HH
£ CGED2020 A% I, FRATT 1 e i B> KA HEAT T 5280, SCIR g R an sk 7 frs. B
ChatGLM HEAT 18 15 2 45 I RO AR 22, H 2558 LoRA Tl 5, PEREFETH T 14.83% , 3 MR (i KA AL 77
CGED $#i I 2RI E 4. Ak, CorGLM AHAL T ChatGLM-LoRA #7171 0.9% , X i3 B 4 By BE Il 2k 2 A 5%
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. [, 7EXF Baichuan KA A 47 Prompt 5115 56 B, F AT 7 et R AR T A &tk BAR W &,
Baichuan_2 & Y 7E Baichuan _1 # R KL mib b4 7 40 40 2 48 YEREHE T+ T 1.2% ; Baichuan _3 £ %l 7f
Baichuan_2 FBIELAY T340 TS24 I H R E5R  Prompt , PEREFE T T 0.26%. 1X 645 5L BRI AT R 98 %)
FAEAY Prompt 53T HAG LPRE L.

F7T KIEBIWHER

Table 7 Experimental results of large language models %
iRl P R Fos el P R Fys
ChatGLM 8.54 11.12 8.96 Baichuan_1 13.5 21.82 14.61
ChatGLM-LoRA 26.77 16.47 23.79 Baichuan_2 14.86 21.25 15.81
CorGLM 28.07 16.66 24.69 Baichuan_3 15.14 21.31 16.07

FEABEGE A KA AEAE 1 BE D] T 9 R, BOLAEMERE TR JORS O T AR B 2 5 R
S BIRVASS G AEBL T AR B RCR. AT CTDGC Y GECToRm-replace 15 AU Fl Pointer-
generator TR 7735 5 CorGLM , Baichuan_3 il Seqaction ALFRIVEAT T HlG , SCEG 45 R AN 8 iR, AR KA
T 55 Seq2action F IR PEREAR 2 (HAERI GG IS PEREHE— D4R T, X R, A IR B4 B CGED & —
T 50 AR
F8 =HRBWEEIRER

Table 8 Experimental results of the fusion of three models %
pom CorGLM Baichuan_3 Seq2action
- P R Fos p R Fos P R Fos
B 60.7 17.14 40.24 55.68 17.92 39.17 55.56 17.06 38.28
HFH 34.77 21.3 30.86 21.22 23.75 21.69 37.49 20.76 32.29
HHK 32.86 19.93 29.09 22.71 21.61 22.48 35.00 19.39 30.15
HRAEHE 8 iz~ , BERT 18 5 1 B 78 7] T ®9 IMREEIMAIRER
) SN A o =1 Table 9 Experimental results of voting fusion of five models %
1 2t e 20 1100 5L R a5 AR AN A 450 55 R g il
& X R TERAIRL G R b T B0k FIfi T P R Fos
RN PPL 5 F, s R Z RIFEAEAR—3L ) . o s
TREXT AR AT RGP R T 4 78.18 8.08 28.60
5 84.71 3.87 16.35

WEAT T SE0, S5 RN SR 9 Bk, BEAE BME T /)
B, PASZRET BT, R (EZRET TR IR, BEE BIE T RS R AR ) 2 IE R R BT R AR
HER L] IESETAR R IR, XY T{ER 2 B, F fHi8 25K, CGED M RER AL, 40.33%. ixX —fill & SR & AH
e fre B — AR R PERE AR T T 6.15% , M L SR A M BE 1) SG-GEC B4 T T 6.43%.
6 45k

AR S RS P SO S v D AR R 1 A B OC &R, FE GECToRm 19 L Atk I #2835 2 AU Ok 3y 11
CTDGC 7 5L R B, R A REPLACE-first SIS B RIMERE I AR, P ik 8] 34.18% , FRALRIPE R F LALE
P75 BEAh 38 KA R B T SCETL 1 T R BRI S A5 SR B, i — 2D 4R T 5 40.33%. Kok,
AT ARSI 5T Th SOETR A, AU R T SCRETE S 10 b SCER VR 2N IR B4R SE T 52 I, BRI BT %) v 3¢
BEEE W SGEE M F i — DAY D4 v PR .
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