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Abstract

The report presents the model submitted by our team in Track 3 of the CCL 2022
Chinese Learners Text Correction Competition. In recent years, the task of text cor-
rection for Chinese learners has received increasing attention, but it has the problems
of complex grammatical errors and scarce error correction corpus. Our team uses a
sequence-to-sequence error correction model with a two-stage training strategy, mixing
dynamic and static noise on the training set in the first stage, fine-tuning it using the
validation set in the second stage. Finally, post-processing is completed based on the
characteristics of the model output results. In the system evaluation, the results sub-
mitted by our team ranked first in the three indexes of minimal F0.5, fluency F0.5, and
total score. The model can be found at: https://github.com/Sophiarong/CCL2022-
MCLTC-kk.git
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1 58

BEER ) BB B4, AABRERCHE B MEE, HTEBET B R EREE R
LINT SN, NP ESHEEEERONSRIEAM K . Ao, EFr CHEFKRIERE, Fb
E NG 2 3] B 2 SR IR 7R R S S LB E T T S LE R R R . B, &3R5
(Chinese Text Correction) FIEZEMZENINME, EI8A0E B a7 68 B TR 1%
HA IE AT H OSSR -

HAEl, FXXAYERFEELED - WED, FERHE TLang8F & I H A5 £3E
FHSKENAS A AOERE, X832 0 B BB BHE PR E T I ~ EMEIE T REIR -
IR SIHERY SR Y A T I 2538 5 T B AR I 80E, 2R EIEE IR
s 7 SCROBR S, IUVE BRI M THE U INE B BN IR G IR SR ZHE R, R
IR E R E1E LRI T ME iR TR R .

IR BRI FRTE = TN £ 4 DB 2 5] B SUR A B (Wang et al., 2022), ME/NEBhAT
T BESE AP AT 25 FR B SR B0 B VA R T RAVELRG, ABARE PR Bl
RIS, B B IR S P LangSTEVA A SR EIR I SRR 55 I Be i S5 i & o A W
FLRO SR SR AR B 45, B 4h AR BN 45 R AAFIE SE ARG S HE - M EL T8 77 T H A B v A
B ARBAE 5 BN FE B/ NECEIFO.5 A A B A FO.5 0 4548 L3 A T 17.08%F110.54% -

2 MXIE

BRI ER BRE S HENEE NRES, EEHEERYECEMR TREZE, I
HBUG T AR, BRI T mEZS A=180: (1) ETRIPREREEE R E
Jiik~ (2) BTIORAEMIEERRMIETE . (3) SHIBEERIIZREIRAEE % -

ETFHINMERITT ¥ (Awasthi et al., 2019; Malmi et al., 2019; Omelianchuk et al., 2020)&
B A REE SR B0 AL (B TIB R BRI E LB ™ - GECToR (Omelianchuk et al.,
2020) A E LT ZREIEIBIENRE, RS AIAR] 750007, FZAETMAE M BARIEHE R-1E
DN A SRR R B O BER A T B F T IR UG BIZRE -

ETUARERNTTESVSFIERESHEL, BEETRABI BirG) . ZBEIEE
EIRMIEES TR EIRa) B8 TR —MiE S . Copy-augmented Model(Zhao et al.,
2019)Rfcopy Ll 5| A TEE R IEEA . BERT-fuse GED(Kaneko et al., 2020)7E & H &%
ERER LR SIPRERBERTARZY X5 RO B0 R i E MBI MSIE, 5 5 A3 [
NHBERTHHG M HEIEE R BB

BEE R B BIE SR EEH A AR, ZEiRG)FRIERA TS, SIREERES
FURAZSKE R, FUICBER RS EMMEE R, BOER R IR EMZ M RIIZETEK - Kiyono et
al. (2019) KB 1T T M S EdE FOF 18R - MR B9 75 DL RSN THEVE B R4 1E
TREIHIRENE « PoDA(Wang et al., 2019)%f AR IIMER | S8 J5 A EEE IR EE SR
INEETERL, &JE RIS B AR S Eaf TR - Lichtarge et al. (2019)3& Hi A FHHL A5
FEAGURHERBIER T RES, BHTEESFEEEES, FinERmad mee i Er ey
DLH & OB EEERE A IE R DR -

XTI ICEREE R A E, T IOURA BRI R IR IR E A D, mEREE
Jp B b 28 B FENLPCC20181E £ 4 55 7 Ml (Zhao et al., 2018)~ CGED20201¥ ll(Rao et al.,
2020) ~ CTC20213Fll(Zhao et al., 2022) - Youdao(Fu et al., 2018)%f FF iB VL 1R 4 FAE5S
DRBTMEL, EREBRATHRRBERE R, FRAESERITSEIRES, &R ER
# T . AlIGM(Zhou et al., 2018)ff FZETHIN] < ZETHIH R Mg = KRER . RIEA
FIE SR AR . MaskGEC(Zhao and Wang, 2020)7E &5 ARHEBH S FEHL I8 i ik = $2
THER Rz A -

3 ESENE

ZHEEVEF > E AR (Multidimensional Chinese Learner Text Correction) F55 8§
7E BRI DB > B SORF IRR S~ TS « B B XEERE, B MNS/PNEE) (Minimal
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Edit, M) FHRFIEET (Fluency Edit, F) PIM4EEFEMBIETR, NMREMF G HEERIE
Hf) T o B/ EUEh 4 B R AT RE S i MU 4E 157 [R A RO 254, ROATRE/D 3G ) - A1) 7 )i
&, AT EDOEEIEAN SRR TH4E B2 — 25 BESRoR ) TR UG BRI E , 7
VOB EHEE FRIA M . RRLENES REIMRLITR, WMANTREFHERNAFE =
le1, €2, ... em), BHARFEARBNWERT TP = [p1,p2, ..., pa). FHHERHEF R AT B
WA EERSEER . FEERNZE, BMEEVREEZNISEER, Crinima = (Cna,
Cm.2s -y Copo) BRI/ NEENEE AR N ZHER . Chivency = (C51,Cra, - .., Cpg) FoRiA
RIBEEF N SHER

) S YN
BREFFERE TKZA.
R EFIE T RS AT
BERE— RN -
BT, Ba B e AR
it e TR BRI A
BNANEEER e R W R KT
R T R
BT — TR
R RS R RS T
R R RS — R T
AT EEEE BEARE T hE A

# 1 ARSI

BIRE T, B AXNLPCC2018-GECA i R4 HLang8 V& I MIBEIE#1T T &b
FH RAL1210 5 MR- A E RN IGRE . 2R, — NS TR A A A REX L
ENBEER, WHEERLIMESATIAAAEENE RG], FEEMEFELITNSHESR

JiR ) SHER
KRN, HERMAIRITL - KABNE, BHERERRETL .
HEIN S E S P DEREE
st BRI AREELS Z ML - W ERART 2R Z LR -
HEPNSSE T ESREE

# 2: YIRERE

B 72T YACLCEUR S 12 Bt Fe/ NGB AN SR 1 W0 2E 2 b A3 IELE - Fe/NEsh 4 (Y
FUESRA S 150 MR- IER AN, KA E1839a) ANEE RG], FEIRAITER -6 11T
ERPEFMNZEER . AR IR 653322 MR- IEf AN, Hhass
R/ PEENEE SE 2RI H18395% NE B IR A), PR AN N 1.8 T & TAFE AN B 2%
B BB BNV ESE PR AR A9005% 5B B BUELIE B/ N EEh 4E T A
YE6396 A AL 52 T+ 2L 5 HIM R E 46155, & B B A4E R BT ER A AR - R e
AR AR 3P -

— BRI S S—rBhtE SEr Bt
IR — — —
minimal fluency minimal fluency minimal fluency
HiRp R A= 712756 1839 900 900 6396 4615
PR ERRTINECE 1213457 15873 3322 \ \ \ \

*® 3 HUESEFAL

PEMFR PR A FF SOBEEE R IE 1S T EChERRANT (Zhang et al., 2022), 38 i3 % H T 2%
RIS B ERIMERE, 1TEINGE R IE - GEE . FO.5E-
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4 R

PR, AREAECR PR BOIZR S, 55— B BUE IS AR R IISRERL, 58 I
PR SRR 2 A AR RS IE SR ARSI SR, Bt 45 & R T M HH 45 R AR IR SE U A 2

4.1 FEFAH

KT AT ISR R KN E R IETERER R R 2 — o DUE )R
H, R REME RN Z, ANE S EFTLRERE R R BRI - R4 53] & # AR
Fk B EGOEANE X D A)ER, 23] F Al RER R ) R BOE A, #2138 AR
WA TR SRR - AR A F ARG FRERA K, EEEYIZSRE T8
RN ] LR SR IPERE - 52 MaskGEC(Zhao and Wang, 2020)8 %, ARMARA THHS
TIN5 25 g A e 75 =K

HTBART-large 7 ARSI 4 ABARLOR 08 Y 7E 7107 SR SR A) AR R IR B85, ) G
RV WTHENFUEIFRAE, B e, HF v e, HEVIHEEGH - 30852
WMRAFTR, ERER SRS, WIZREIREW TRV LEBEE &AW [ FHEEW W),
Hoo R MRS BORIA FRILLE], |WIFRIIRER RN . IR FEAEWOHED
xS (B, O) MFMUEATERINGEES, RESFESIRRERNATE, ERERIEGET
(E, C) « NTEMEFRAT, MEREESNIR, R0k S 86772 R B2 E
WO T N BT . EIRE RS R G AT B2 H T AR YIZRE R ) II SR8 W - M HLhAS gt
R, BRSNS BRIE AR VIZRAT SR, MR AEEEEINEHT AOZT R « BFRniE T =X
58 FH R =] BT R L 51 BRI I /RGN

1 fAN: BOREW, NWEELH) B, IR REN
2 : Hiti: e
3 WIALRE
4 : for each training epoch t do
5: W* =W
6 : for i<— 0 to N do
7 W(t)<—®,
8 : W) = randomSelect(W, k = BIW|*);/ ) NW*H BEHLIZE B~ S 451
9: for each (E,C) € W®) do
10: (E,C) « f((E,Q)); //FTEFINER , A REEE T
11: W« wty(E,C);
12: end for
13: W*=W*-w®)yyw,
14: Training model and update © using W*;
15: end for
4 SNk R
4.2 REGEIT

ZRE P OOUR AR AES S S BIFEAES A ME, AR 32 7y T 2
4 « Katsumata and Komachi (2020)FIBF5EER, 5T Pl Transformer N B RHIZEH HIETERE R
AJTEREAY, GE AT ZR0E SR AIBART (Lewis et al., 2019)REMSRIFIAF FIMERER L - N[
TBERT(Devlin et al., 2018), BARTR B &AM ESHITUNG %, #E LT IOERER
A E IR o AP AT PE 3 T fairseq (Ot et al., 2019) TE A, BAIFEME B AIR5PT
R T, RTINS AR RG], — 28 WA SO S B P AP 0 B 5 S EE AN B A
W UNK AL, S B R iy tH 075 A [UNKPRR o IZPRIREEFIU B2 3 S U IR g R R AF -
FEOFLALBREES, ABARERRITNSOARS MR A)- TR A7 SOR IR B R W dm i e, 2
W% BT 5 RAPRIRAT AR SR I ERIE, FRT %L 5 RO dm B B VR S IR s RTIN SCA . PAREAE B
23S T
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== JEVEE
TRIULERY BART
TR Chinese-BART-Large(Shao et al., 2021)

BARERRE 20
AR K 2048

it as Adam(Kingma and Ba, 2014)
)R le-5

ORI EIS inverse_sqrt
) ERHAE 8000

B R 0.1
BREERIT 4

Label smoothed cross entropy
N (label-smoothing=0.1)

(Szegedy et al., 2016)

5 RAEAEE

FHE e/ NERENAEE TR 4

FO.5  F0.5 MR HEE Fos5 R FEE
kk 55.74 71.51 79.95 50.27 39.97 50.69 21.66
HOER/NBIF 5041 64.42  69.99  48.86  36.40 43.01  22.54
BUPTCL 4739  59.80 68.88  39.35 34.89 4596  17.77

NLPHIA R 4712 59.35 65.10  43.84  34.89 4244  20.39
BERT 4EVER 45.84 5883 6896  37.07 3284 4487 15.85
BART-base 41.98 5443 60.10 39.52 2952 37.62  15.80

* 6: B EEAER N B A IR AR R

4.3 HERIERH

AL E T 9B A E R 7%, RFEAZEAHTEAPIN B G RENDR
AJ-FRMPAT SCASC A, SRS EITE miE#RE . YR REHINRECK TS TEER, Z9%W5E
A SRE -

5 SLIAHT
5.1 SEXEE

HeFR, ARBAMER AR BO)IIZR 56 mS S5 — [ By BB B A S AL A1 2R 82 Fnga ik £8 4> 31

VERIIGRERISUEEE , 58 W B LA 1#T LU 5 93 B B 5 $2 (1t f9 38 E 58 3F 4 BIVE R Il 2R S Fn S8 iE

B G REF, SRR FEKTE R/ D SEFO.5FMAIR AR50 FIME - EMET A
PN B, RE R NMEE N2 LI E NNVIDIA GeForce RTX 3090 -

5.2  FEMSE R

IR L FR A B IR SR R B A A, (WA EFESUR, HE MRS R 2 E
R & o FELTRMPAE, & XNAE R ATIRAIRMNAELSE R . RBER TFHRE=M
5B B IE AR B O ST AP, BART-base N'E 5 ELEA] ) kk gy AFAAS -

5.3 7T

ANBER TR ESHANESE —MEING Mg BEPmR2m, EHi
AR E R TR IEESE S, BERPMERF IR - #3595 5
H0.1~ 0.2~ 0.3+ 0.5F10.7, F0.55& /R /N BIFO.5FM A& FAFO.5H0FI(E , 24 8 0w i A) F
HUNGRERFRI10%RS, BRI EIT, S INRE I FRFELG KA, R ps K 2 3R R I A= 17
RO o MR RO B 20k 261k, B F AT, LB MR A A)FH 4 F AP i BE L T
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beta N
(a) ARSI (b) NEIN KRN
1 JITRE HAG T n R RSO AR TR 1) S i)
FHE e/ DB AEE AR
F0.5  F0.5 (EFE GHEZFE  Fo5 HEHFE JEE
BART-base 41.98 54.43 60.10 39.52 29.52 37.62 15.86
BART-large 44.89 57.72  59.60 50.47 32.26 36,82 21.58
+static noise 45.52 58.10 61.19 48.32 32.93 32.93 22.49
+dynamic noise 45.57 58.13 60.41 50.52 33.00 37.53 22.26
+continuous finetune 48.03 60.82 62.61 54.56 35.24 39.44 24.71
+post edit 50.90 65.56 71.26 49.67 36.23 44.38 20.89

Final single model 55.68 70.84 76.53 54.61 40.52 48.67 24.26

E Qe i 2 ¢ v SARYIEEES

TRBS R AT, IR EE REGE N TCIE R TR T2 (LA B BV 2 AR - 4k, &
[RIAF AN MR LE 5 AT IREIN N, shAS gy RO RIS 0L TR S e 5 o0, Rrs &
LR (RSN ISR SR AARTY - 6 A BhAS I I SR8 BOBERL 73 B HE 58 B BUILA ER 115

N
43 e

5.4 MBSk

BB AR FRBIZREFINIE 77k B T EIE%E, FaESMA—Z0m, Frid
RILAERH T W Bl ZRsERS , SerE REMIRIBIIZGE LR, MEEERERDRIESE Fi
oA - T3S UESE A AR B NSRRI T B SRR, /D Esh 3 & i ) B & 4 R i
FIFRA B U RIS, B DA i e/ NEEh SR S 3 AT A BIFHE R AGR - (R 7PR, HUAS
Ja PRI ZEBART -large PR EFRF T304, -

5.5 M54

Z ISR iR R R, — Lo DL B SOV s B FF 7 20 1 I B 2 B [UNK B AR, S 3R
BT A [UNKFRIR o 8 BT R T 25 R AT LA B, ESR L FER A, BHiEE
WEPFFEFR AN LTSS AfRFag . Hf, X8RN ET55HAMER S,
YNZRE R A F 4 HIT613061%, JoiESE R A) F 4t HE22387k, B —Fr Bt 4 /3 I 1127k,
BB Bl L 12160% - IR EEOFNE A B a5 R, DUSE I B S R, EHAf
FI1216IR IR R B EED 2 R A S W B R S [UNK], X L E LR B SR - BT LA
ARNVRERZNTM SRS, IR A-FIPAT O R EF R A SR, 2B ITERFRE
PN RAMARTRVERIE, WRIITR, ZHEFEIEBART -largeFIE M E A 76755 -

6 B4
FERIR Y FE DG 2 3] B AR MRS, AR 72T 3URAE AR EE T - 20
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A, ARRNHCR A E T RN A shASAE S gy 50, F B A SR e R AT B Bl g« 1
RTE, AR RHESRAESR 1A R UIZR SRS AN e A 3 PFIISE SRR, ARPA LR H
HIZ M7 AT F] DA RER 2 W RO T, BRI LR S92 55.74, fidlEE—.

EARK ARG —LAE - FlIn, JEIaH CBARTIRR H kD WA HCFRF, R
AR IR AR R o BLoh, BRI T 4E R R R I B R T fe NSEh4E IR I - LU
AR T R AT SCA A B ZORBEALZ IR 7 > B AR B RIAHE L, FFR LA R E
H, ARAF LI AA FHDGE F 8 AE UE BRI R -

22 CHk

Abhijeet Awasthi, Sunita Sarawagi, Rasna Goyal, Sabyasachi Ghosh, and Vihari Piratla. 2019. Parallel
iterative edit models for local sequence transduction. arXiv preprint arXiv:1910.02893.

Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina Toutanova. 2018. Bert: Pre-training of deep
bidirectional transformers for language understanding.

Kai Fu, Jin Huang, and Yitao Duan. 2018. Youdao’s winning solution to the nlpcc-2018 task 2 challenge:
a neural machine translation approach to chinese grammatical error correction. In CCF International
Conference on Natural Language Processing and Chinese Computing, pages 341-350. Springer.

Masahiro Kaneko, Masato Mita, Shun Kiyono, Jun Suzuki, and Kentaro Inui. 2020. Encoder-decoder
models can benefit from pre-trained masked language models in grammatical error correction. arXiv
preprint arXiv:2005.00987.

Satoru Katsumata and Mamoru Komachi. 2020. Stronger baselines for grammatical error correction
using a pretrained encoder-decoder model. In Proceedings of the 1st Conference of the Asia-Pacific
Chapter of the Association for Computational Linguistics and the 10th International Joint Confer-
ence on Natural Language Processing, pages 827-832, Suzhou, China, December. Association for
Computational Linguistics.

Diederik P Kingma and Jimmy Ba. 2014. Adam: A method for stochastic optimization. arXiv preprint
arXiw:1412.6980.

Shun Kiyono, Jun Suzuki, Masato Mita, Tomoya Mizumoto, and Kentaro Inui. 2019. An empirical study
of incorporating pseudo data into grammatical error correction. arXiv preprint arXiv:1909.00502.

Mike Lewis, Yinhan Liu, Naman Goyal, Marjan Ghazvininejad, Abdelrahman Mohamed, Omer Levy,
Ves Stoyanov, and Luke Zettlemoyer. 2019. Bart: Denoising sequence-to-sequence pre-training for
natural language generation, translation, and comprehension.

Jared Lichtarge, Chris Alberti, Shankar Kumar, Noam Shazeer, Niki Parmar, and Simon Tong. 2019.
Corpora generation for grammatical error correction. arXiv preprint arXiv:1904.05780.

Eric Malmi, Sebastian Krause, Sascha Rothe, Daniil Mirylenka, and Aliaksei Severyn. 2019. Encode,
tag, realize: High-precision text editing. arXiv preprint arXiv:1909.01187.

Kostiantyn Omelianchuk, Vitaliy Atrasevych, Artem Chernodub, and Oleksandr Skurzhanskyi. 2020.
Gector—grammatical error correction: tag, not rewrite. arXiv preprint arXiv:2005.12592.

Myle Ott, Sergey Edunov, Alexei Baevski, Angela Fan, Sam Gross, Nathan Ng, David Grangier, and
Michael Auli. 2019. fairseq: A fast, extensible toolkit for sequence modeling. In Proceedings of
NAACL-HLT 2019: Demonstrations.

Gaoqi Rao, Erhong Yang, and Baolin Zhang. 2020. Overview of nlptea-2020 shared task for chinese
grammatical error diagnosis. In Proceedings of the 6th Workshop on Natural Language Processing
Techniques for Educational Applications, pages 25—35.

Yunfan Shao, Zhichao Geng, Yitao Liu, Junqi Dai, Fei Yang, Li Zhe, Hujun Bao, and Xipeng Qiu. 2021.
Cpt: A pre-trained unbalanced transformer for both chinese language understanding and generation.
arXiv preprint arXiw:2109.05729.

Christian Szegedy, Vincent Vanhoucke, Sergey loffe, Jon Shlens, and Zbigniew Wojna. 2016. Rethinking
the inception architecture for computer vision. In Proceedings of the IEEE conference on computer
viston and pattern recognition, pages 2818-2826.



HEESY

Liang Wang, Wei Zhao, Ruoyu Jia, Sujian Li, and Jingming Liu. 2019. Denoising based sequence-to-
sequence pre-training for text generation. arXiv preprint arXiv:1908.08206.

Yingying Wang, Cunliang Kong, Xin Liu, Xuezhi Fang, Yue Zhang, Nianning Liang, Tianshuo Zhou,
Tianxin Liao, Liner Yang, Zhenghua Li, Gaoqi Rao, Zhenghao Liu, Chen Li, Erhong Yang, Min
Zhang, and Maosong Sun. 2022. Overview of cltc 2022 shared task : Chinese learner text correction.

Yue Zhang, Zhenghua Li, Zuyi Bao, Jiacheng Li, Bo Zhang, Chen Li, Fei Huang, and Min Zhang.
2022. MuCGEC: a multi-reference multi-source evaluation dataset for chinese grammatical error
correction. In Proceedings of NAACL-HLT, Online. Association for Computational Linguistics.

Zewei Zhao and Houfeng Wang. 2020. Maskgec: Improving neural grammatical error correction via
dynamic masking. In Proceedings of the AAAI conference on artificial intelligence, volume 34,
pages 1226-1233.

Yuanyuan Zhao, Nan Jiang, Weiwei Sun, and Xiaojun Wan. 2018. Overview of the nlpcc 2018 shared task:
Grammatical error correction. In CCF International Conference on Natural Language Processing
and Chinese Computing, pages 439-445. Springer.

Wei Zhao, Liang Wang, Kewei Shen, Ruoyu Jia, and Jingming Liu. 2019. Improving grammatical
error correction via pre-training a copy-augmented architecture with unlabeled data. arXiv preprint
arXiv:1903.00138.

Honghong Zhao, Baoxin Wang, Dayong Wu, Wanxiang Che, Zhigang Chen, and Shijin Wang. 2022.
Overview of ctc 2021: Chinese text correction for native speakers. arXiv preprint arXiv:2208.05681.

Junpei Zhou, Chen Li, Hengyou Liu, Zuyi Bao, Guangwei Xu, and Linlin Li. 2018. Chinese grammatical
error correction using statistical and neural models. In CCF International Conference on Natural
Language Processing and Chinese Computing, pages 117-128. Springer.



