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1 FC®IC

MIERDETIER, 52 oh-EroED OME
W, HEEDOMHA LR Y OSGEN IR D 2 /o), 1E
LWRBAANCBIET2HMiTH 5. SiEFHEXLIER
PREREANDOICHPARFINTE D, BASE
MOEELZFEOOLDOTH S,

SRR D ETIETIE, D ERN 2 0¥EHE a— <
ABHAIT—RE LT, =a—JL%v b 7—2D
ETFTNEEETZ2FENERTH S [1]. 51,
ATV AEBRICEAANTHED T—22HVWT =2 —
TNy N =T DETILERFHFZELDHIT,
FEPEI—NRZRZHCTHEYE (774 v Fa—=
V7)) BATS 7 Iua—FoEMEIRESI N TY
% [2]. 2D, BHIFEITHWREEH T —&%
BT 270D NI ERFEOREL, —2—
FFERADFTIEIC BT 2 EERMIEGHETH 5.

AT AERUE, SOEED ETIEREA O 7 — Xk
FETHD, HFELE XX 2 OEED 24
S 2 FEERY, SGENRSUCEY ZEAT 5 Z
2T, NT#EYF—XEMET L. =2 —I 1k
MDETIED /2D N TR D AL, FEIEIERIC X
DAY, MO AERBANC X 23D B2 H
5. FEMEHERIC X 238D ERUE, RINEHET VR
HAWTEY 7= 2 2ERT 2 FIETHD, WEIER
ZPHWSFEB 4,51, FiDELEERZHW2F
% (2,61, WIFk « LAREIERER 2 v 2 F1E (7] DMER
INTW3b., —7, HANC X 2| AR T, SH
HNIFFEDOREOBRD OALDPEKTE T, kD
T3V TR R BRI T A2 RENH L. Z
Di=sh, FFEFEEDFTIEICBWTIX, Eh o
T ITHE A A D EBGRAIDIRR I N T WS,

FEEZ MR E LI ANTERD ARICTBWT, 384
BORAN, BEREFEFLD, FBIPA LD, RilAROD

|
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D, HEEEROMD, FBIERD OEMICET % %
DIZKATES.

FERERERR D 1, fIl 21X “T went for Tokyo.” @ for (F]
Eld o) D& o7, HiEFASLKGEFRE DEREED
RIS 238D TH 5. HREEER D 0BT
LT, ezl 22 25 FHE 8], FEEDMRD
A 2 [ U, e AT E R DFR D 2 RS 5 Fik
[9,10] R EDBRBEINT VS,

REIEZALER DX, HI 21X “1 goed to Tokyo.” @ goed
FTIEW went) D X 572, NEFEDFEEEICET
2D TH 5. EEEERD 0OERTFEL LT, K
ARG ORICEE T 2588 D 24N T 2 FiL [11] %,
b Al FEATT DA SR D Z A F S EFAZ (L DR Y %
AT BFIE (121 REDIREINT VWS,

KR OFED X, fil 21X “I want to Tokyo.” D
want (1S went) D X 5 kD DFE D, AJFHE,

GG, IHhBEZ, MEN, KAISCFOHANCEE T
M TH 5. RaKROBRDAENRTFEL LT, X
oary<zHIBRT 2 FE (1319, MDERDETIE
MEWEA T 2 FE (14 PIREEINA TV S,

HAGEEIRDFR D X, Bl 21X “Tlost my flight.” @ lost
(FT1E!X missed) D X 5 RFHEFEDOHH S, BEiED
B 2E2HVWAEDTH 5. HEHERDIRD AR
FiEE LT, WFldrofbRIcH D 2 HBFICE T %
D RAERT AFEIRREIN TV D [15].

FENEER DX, f 2 1E “I my flight missed.” @ my
flight Df7E (missed DEADIELWV) DX HIZ, X
HOFERLHDONMNEBICET 238D TH 5. FEIERD O
ARRTFELE LT, BED &S HEEE ANE R 5 FEH
HEXRTWS [16, 14].

PEo X5z, ATERYAERDZDDOHANC X %
MDAERFERIBZIFELTVWS. LrL, 0T
NOFED, FEORED, H25VIEDBOED 4%
BRI Z A LT AL D AR Z2{ToTws. 20
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72, INOLDOFETERINDG T —XIX, ZHk
OB 2EOEBOYE L KL T, JEHICKR
LNFEEHOMRD DA EL. TD XS RFIKETE
MENBED F—XEHWTCEIEETFT A REET 3
BE, NLEDARIMIG L TWARWEEOIAD I
XL T, 3R DETIEDOMRER _EAHIRFT &0,
AT TIE, FCHDRE A 72 SRR D TR LT
DAERMAIZRETL, Ths ALY TEZiER
MO XEERTE L NTRDEROVHHA LIRS
3. BEFETIE, BROBYARRAIZ X Z i
B MR TEAT 22T, SHRED XEER
T3, ERINED F— X TERDETIEE T L
ZHAFEL, SHRPEE - RATHFEETS
FEEREITS. IREFIEORR D A pUHH RIS 50 FH R 1%
FTRTAFTHELTWED, ZOHETERLE
MY F—=2EHWTHAFEE 2 To T VL, F
B 2ITORNWR—Z2 54 >~ XD EWET IEMRE
ZR U7, F#IZ, CONLL-14 RRAZ DT A MTF—&
TlE, mEMHERER L. X511, BEDMRDMHE
IR T 23 0 AR RRANE N TR D AERD HELD BR
LRI X BWERFHMEIL, 2R ERHRAIE
vz NTREY ERo Bt 2 REAEST 5.

2 FE
BEFETIE, BEEa— RO LI LTHE
BORY EFFRAZIEER I, 2O ICHEAT 5.
HEFEa— R 2DKXITIE, SpaCy v2.3 V& HWT
N—=2F A4 XML, WERT, R 2T X
7, R LUEE, BEHERBDIOB %7 v f@iE%, HiE
T LTEL. B ARHENIHEEZ 22
HEh, 280 AERMAND, b 2FEHNLUTHED
ERATRET D 2 001%, ZFDFERZ DR DFEICT S
Xh-EHRr S EEINDS. B ERGRANE, [E
BOR—ZOMAEHFERELTED, XITLIZLEWHE
YN T L. R AN, FRD BARKATHE
REGEZ Y, —HEOfHhoEEY T ALL, ZD
EDL 2 WEZBRGEICEY ZERTS. 20
HAHADTD, LT IR ZEETHRD PERX
N, ZHEBROXERZ R TES. AJUTH
LTI RTOEY ESFHEAEBEH L2 XERD X,
ANXEBIELE L, b TF—X%4EKT 5.

MY AERGRANE, 3188 MEEAEHR L. DS
5, 154 FEHDERERERR DI, 5 HEDGEH AR
DI, 19 MBI RGILMRIRD I, 6 FEHIIFEIHR

i

it

1) https://spacy.io/

— 1018 —

&2 HEFEa— <2

a— )% A %

K1 ¥HHEI 52 - “
S News Commentary v15 594,269

a— 2% X
- News Crawl 15 24,334,700

FCE train [17] 28,350
News Crawl 16 18,238,693

NUCLE [18] 57,113
News Crawl 17 26,861,081

Lang-8 [19] 498,325
W&I train [20] 34.308 News Crawl 18 18,113,311
’ News Crawl 19 33,600,797
Europarl v9 2,295,044

£3 FHlia—r2
BRI 2 — SR 2 (R B SCRK (Rl 2 M)

BEA-19 valid/test [20] Fos (ERRANT) 4,384 /4,477
CoNLL-13/14 [21]  Fys (MaxMatch)  1,381/1,312
FCE valid/test [17] Fos (ERRANT)  2,191/2,695
JFLEG valid/test [22] GLEU 754 /747

DI, 2 N HEEEINGE D 1T 238 b AERUHAI
TH 5. Zofth, iL5MHEDEWIKAERE D HIFR
ZITOMOAERKRAIE, =227 =2 v FHID I
HOHAIND 5. MY ERBAIDOZ {1F, &K
BOHBEHIRLZD, BEHIZDITE2HDT
H3. Bl z1F, BiEG than B3 234 0 4 R A
X, FTEFAD than 128 L CTHER 0.2 THIRIRIEZ T
W, 2 ENER 04,0.2,0.1,0.1 T than % to,
from, over, beyond IZE XX 5. HFEEZIHAT 53R
DAERMAID DD, HlzIE, TEFziHAT 2804
BORAITCX, XHH, H2W\WEdh 2HEBOMEICE
W, EDOHZENFELRVD, DD WIFIEDHEE
@ Penn Treebank ffiaf % 773, VB, VBD, VBG, VBN,
VBP, VBZ, IN DWENLTH D, »OHFDHFED
Penn Treebank i Z 743, NN, NNS, IJ, JIN, JIS DWW
TN THDHEIT, a, an, the, this, that, these, those
T, FRZEH0.3,0.3,0.3,0.025,0.025,0.025, 0.025 D
MeRTH I L, AT 5. ATEDERICHY
%Y —Za—FiZ, GitHub ETABILEY. Zoft
DR AEBFRAIOFHNEI B 5 2SR L TIZ L.

3 EE&

FHEBRICHWA R a— 20fEE L HitEr &
LITRT. $8Ea— 2D AFIZ, BEA-19 Shared
Task ¥ OHEICHES. Lang-8 2— SR 1F, ML
BIE XX DA — 72 ] %2 BN 72 XD A% 2EEICH W,
Lang-8 2 — X ZADIA D a — 8 R1F, EHIFITEAR
Bx 3513 5. FHliCHW2 a— s2ofEEr H
B FEREEZ R 3 IRT. FAIFHICHWSIHE
ma—RXOHEE BB LR 2 CRT. K2H0D

2) https://github.com/nymwa/arteraro
3) https://www.cl.cam.ac.uk/research/nl/bea2019st/
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K4 BRDATEFEBORR L BT FIEL O

BEA-19 CoNLL FCE JFLEG
test 14 test test

(Fos) (Fos) (Fos) (GLEU)

TEr T 15

Choe 5 [12] 69.06 60.33 - -
Grundkiewicz & [14] 6947 64.16 55.81 61.22
Omelianchuk & [23] 73.7 66.5 - -
Lichtarge 5 [6] 73.0 66.8 - 64.9

REFE

NR—RF AL - 56.53 4991  57.37
+ 7R TN 6378 5924 5294 5802
+VYRay 6590 6429 5447  61.04
E i - 5734 4624 5835
+ 7T 6028 57.73 46.77  58.55
+ YRy 6237 5948 4875  60.10
+ Y - 65.69 5640  62.23
+ 7T 7219 6752 5770 6272
+VYRay 7251 67.84 57.87

63.69
+ XA VTS - 6159 57.59 -
+ 7Y T 7257 6329 5921
+VRay 72.76  65.50 59.05

a— %2, WMTI9 D=2 —RXAZDH DV %
Huwa., BOARE, =Ky 72812175, X
TOTF—&IZ, i 5DIEHbZ ¥ ORTLE D X
7=®%, BPE-dropout [24] 23fiX41%. dropout fifEi3%
%, @b XTo.l1, BIEXTO0OET 5.

= 2 — 7V ER D ETIEIZIZ, Transformer Big
[25] EFAZ WS, HEHIZ fairseqv0.10.15 % H
W3, AiE, B12 08— AR TITW, a7
BERIIEHLEZ T 2. EZBHERIEZE, SETLOFEY
¥, 7>¥% > 7, RoBERTa Large % I\ 1% U 2
a7 611X BbDEHET 5.

4 HBER

KGR ER 4 1RT. R—RA 74 U TE, ¥
FHa—R2EHANTS50 =Ry 7T 2. HEi%
BT, BEEa— RRAHEDEREHLZED
F—=RERAWT20 =Ky 7T 5. HEE T,
HEPFEa—R2EHAVTI0 Ry 7T 3. F
XA VX, HBEEETo0BIC, FHiiT—X
L RXA YOREWVIIT — X TBIMO¥E %2175 2
Y TH5. FXAVHEILTIE, FAIFEHRAET IV
BHEBHEDA—RATRTTS Ry ZHIFL, &5
12, FXA4 UARICEEFE I — 2D A% VT 20
IRy ZHIT 2. FXA VPR EEEI— R
1%, BEA-19 valid/test {ZXf L Tl&, W&I train, CoNLL

4) http://www.statmt.org/wmt19/translation-task.html
5) https://github.com/pytorch/fairseq
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x5 D ERHIROEHEDSPEREC S X 2 FEO R
BEA-I9 CoNLL

valid
R—RAF5 L 51.17  64.29
1A73a)DAs

+IRERERA D 50.83  64.44
+E R D 50.25 63.94

+RACIRRIED 51.93  64.50
+HIFEREIGAD 50.87 63.04

+ialIHEE D 50.00 62.19
1 772 VERL

HERERERA D 5287 65.22
JERERD 5298  63.92

-RELIARRED 5238  65.93
SHIEEEIRGA D 5333 66.01
-FEIEER D 5272 66.54
SR D AERGRAT  53.05  66.14

13/14 ' NUCLE, FCE valid/test & FCE train T 5.

R=—ATA4 eI 22, MEFECEIZANL
D TR HOCTHFEEL, BYEIT2ET LV
DMREDR TN TOFHH T — &ty b TEL Ko TH
b, ZREHRAERVE NI ERPIENTDH 3
ZeBbdrb. TV TN, YRaTike I
BEM FICKELFELTW3. FHRi¥FEBAET L
DAATIE, R=ATAVDZUGEDRERE 1o
TWABR, 7+ r 7)) 2a 72k 36 E
BhEwv, 2, FRIFEEBEAET L, X=X
A VEFILEHKLT, BWSEETANTEE R
HoTBh, 7oy zarickslEs
ZIHZ WP eEZOLND. KX A VHEINT X
2 PEREM B, AIFHEOHNZ Y0, FliT — &2 [
TEZ>TVAFRHICHICT 2RRICLEEEZD
41%. NUCLE 22— S X% CoNLL-14 X 7 [21] D
AT —X ¥y b THBH, CoNLL-14 T — Xt v

D R X A VHEICOMBIZE S N5 7.

D AERICBWT, FEDAH T3V DFRD AR
HlosazHWa5EY, FEDA T3 DD AR
A Z R GEOMREDELE D T3V Z 2 ICHN
5729012, MY ERKEMD S 7TV IZOoVT, 1
DDAERWDE D, 1 D%FRL 800 FX T, Hii¥
Brx 10 Ry 7170, Y, 7oL, VAR
AT RfToERERSICELDE. 1 HTITVD
HAIDAZHWBIGEE, R—2 54 > L FRRED
ZRL T ks, 2, FaiEBICHWSE T —X
TOMY OENZHETRWEAS X, HANCX 3
MO AERPENTIERVATREREZRLTWS. 1 H
73V OHBAIDAZED FRGEDOMHEEE, TXT
OFRIZHWAIGE L LT, MR KEIEE
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K1 HEPEET—ZOZ Ry 78 - 257y I X3
BEA-19 valid 7 — &t v b ETOMREZ1L

LoV, ZHEFERTEEICHWS T —XI2BIT 5
HEDDIRD DN W e ERTHD 2T H/HL

TW5. ¥7, §ffirT —&Iick->TlE, FEDIRD
AT TVRBRNTBRaT7hEL RS, ZOFEKE
FANRDBT2DITiE, FMRYERIRAIS R a7Iic5 2%
B TS 2 HIEE AT 2REND 5.

WRERZ F VW2 N T D AR FETX, Fiiey
WHWR T —X%Z2RELTDEETILVDEIEMRE
M LT 22 e HERINTWS [5]. K1 DOER
TRy 78% 10 1ZEE]) &, FRIFEICHWSH
SREa— R ADOXEE 400 13X, 800 3L, 1,600 5
X, 3200 BRI Ee &, TRy Z78%E 10
EICEET 2 Z 8T, AT v 7Y
A DI F 2 Kt CEMFEE 21TV, B
EH, 7Y >IN, YRa7 L, BEA-19 valid 7 —
Xty b ETEMMLARTH 2. EFER»S
BEfE DR & FIfkC, HRTFEEHICHWS 720
BIDSMEREA LICHF 535 2 e bh b

Lo L, ZOERKETIE, FTEMHEDR LIZE
SrEa— R ADHEDOHEINC X % b DD, HiieH
DA T v 7RO X %D DD XB|HD 0
@m ZZT, BEBa— RO ERKELLT

FEOMRATy TBHRBBLZ—EICRKS LS
k,l$/7ﬁ%%%bk%ﬁf%ﬁ%ﬁot.m
1 DFRFR TR R T v THRH—E) X, FRi¥EEICH
WEHEEEa — 2D XXEE 400 73X, 800 Ji 3,
1,600 53X, 3200 iXeZEbIH X, =Ky
BaEZN2440,20,10,5 BICHET S Z & T, &
2Ty TEDPFERREICR 3 5 THATEE Z21To 72
WRTH 2. EBERIS, AT v TBENZ /2
ma, E E%:—nx@mrm¢ﬁ&(m05Y%
800 HXX) DLED, BWHREERT Z e bh 5
ZAUuE, HRTFEEICHWSIRD 7 — &2 T3, HLY
WAL TDI Ry 7T ICRR D BERIET
WA= EeEZONS. T, ZOZ kI, BE
FEO— RZDFBIVNI R FREICH LTS, WYk
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100
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~
60 [ HH

DET ORTH PREP PRON PUNCT SPELL
’DDChoe & [12]100Grundkiewicz & [14]004RLF% ‘

Fo.s

75.49

K2 fERFELDBEA-19test 7—&X v FTD
ERRANT 78 b T80 & » O MEREHLER

D AR AR B R T AU,
TELAREMEZRL TS,
PERDIANC X 28D B FIE e, REFEEL
BT 27012, £4 DBEA-19test 7 — &ty FT
@, ERRANT [27] 3% b O —ERxf L COETIEME
REDEIZ X 2 1R 3. IEEIEDID (ORTH) f%
Dﬁb@nmgfd,%%?&dﬁ%%&ib%
BWHEEZRLTWS., ZhiE, IRETFEORT
HRROMY DERPENTHSZ e ZRLTWVWAS.
Choe & DT [12] L RE T, Fx4yﬁm%
fToTWB 0, AlFGHEDAD (PUNCT) O HE
W, ZAUE, AIFHEIE R XA /\_Zkfﬁmﬁ)ﬁﬁé
Tt EZ o5, HEAFD (DET) %, A&
D (PREP), R#&FAFED (PRON) 72 ¥ DFERERERR D T
W, BRNC X 2880 B2 AT 5 ERTFE & o Hiflizg
FEBR I EE L. BERERERR D D X S ICETIEICHIR D X
fR%E 2 2340 AERICBWTIX, HANZ X 23D
AEBUIFEMEIRIC X 2R D AR e LR L THE DS S
LEZOND. ZTOMGEEE, SHROFETH 5.

5 &HOIC

AHFETIE, ZHRRIRFR DT L CRR D A KR 2
EEL, 206 2HAGDE NI LR

EMRE B TR

AERRUT. EEZELT, ZREHERAZRW2
AMDAERIR, =2 —F 0V ERD ETIEOHATEE D

72D T —RILRFEE LTHIRNTH S Z e
RENTz. 261, MY ERRBIO 2R, Ok
MDETIEDOHEAEHOMR LN L2 2 e2b
Mol ¥z, NTRD 7T —XOAEBICHWSHE
RGO — X ADVNMRBRIGETD, FMECX o TIESE
MRERETIEE T V2 E T 2 a[RetE D HIBA L 7=,
BIEE ARWFFLARRZ, TEMBI - T K EHS
Py F—RIER A -T2 4 /) R=>aryI7KT
P IREDBONLBDTT.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



BE Xk

(1]

(2]

(3]

(4]

(5]

(6]

(71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Marcin Junczys-Dowmunt, Roman Grundkiewicz, Shubha Guha,
and Kenneth Heafield. Approaching neural grammatical error cor-
rection as a low-resource machine translation task. In Proceed-
ings of the 2018 Conference of the North American Chapter of
the Association for Computational Linguistics: Human Language
Technologies, Volume 1 (Long Papers), pp. 595-606, 2018.

Jared Lichtarge, Chris Alberti, Shankar Kumar, Noam Shazeer,
Niki Parmar, and Simon Tong. Corpora generation for grammatical
error correction. In Proceedings of the 2019 Conference of the
North American Chapter of the Association for Computational
Linguistics: Human Language Technologies, Volume 1 (Long and
Short Papers), pp. 3291-3301, 2019.

Marek Rei, Mariano Felice, Zheng Yuan, and Ted Briscoe. Arti-
ficial error generation with machine translation and syntactic pat-
terns. In Proceedings of the 12th Workshop on Innovative Use of
NLP for Building Educational Applications, pp. 287-292, 2017.
Tao Ge, Furu Wei, and Ming Zhou. Fluency boost learning and
inference for neural grammatical error correction. In Proceedings
of the 56th Annual Meeting of the Association for Computational
Linguistics (Volume 1: Long Papers), pp. 1055-1065, 2018.

Shun Kiyono, Jun Suzuki, Masato Mita, Tomoya Mizumoto, and
Kentaro Inui. An empirical study of incorporating pseudo data
into grammatical error correction. In Proceedings of the 2019
Conference on Empirical Methods in Natural Language Processing
and the 9th International Joint Conference on Natural Language
Processing (EMNLP-1JCNLP), pp. 1236-1242, 2019.

Jared Lichtarge, Chris Alberti, and Shankar Kumar. Data weighted
training strategies for grammatical error correction. Transactions
of the Association for Computational Linguistics, Vol. 8, pp. 634—
646, 2020.

Wangchunshu Zhou, Tao Ge, Chang Mu, Ke Xu, Furu Wei, and
Ming Zhou. Improving grammatical error correction with machine
translation pairs. In Findings of the Association for Computational
Linguistics: EMNLP 2020, pp. 318-328, 2020.

Emi Izumi, Kiyotaka Uchimoto, Toyomi Saiga, Thepchai Supnithi,
and Hitoshi Isahara. Automatic error detection in the Japanese
learners’ English spoken data. In The Companion Volume to the
Proceedings of 41st Annual Meeting of the Association for Com-
putational Linguistics, pp. 145-148, 2003.

Alla Rozovskaya and Dan Roth. Training paradigms for correcting
errors in grammar and usage. In Human Language Technologies:
The 2010 Annual Conference of the North American Chapter of the
Association for Computational Linguistics, pp. 154-162, 2010.
Alla Rozovskaya and Dan Roth. Generating confusion sets for
context-sensitive error correction. In Proceedings of the 2010
Conference on Empirical Methods in Natural Language Process-
ing, pp. 961-970, 2010.

Chris Brockett, William B. Dolan, and Michael Gamon. Correcting
ESL errors using phrasal SMT techniques. In Proceedings of
the 21st International Conference on Computational Linguistics
and 44th Annual Meeting of the Association for Computational
Linguistics, pp. 249-256, 2006.

Yo Joong Choe, Jiyeon Ham, Kyubyong Park, and Yeoil Yoon.
A neural grammatical error correction system built on better pre-
training and sequential transfer learning. In Proceedings of the
Fourteenth Workshop on Innovative Use of NLP for Building Edu-
cational Applications, pp. 213-227, 2019.

Simon Flachs, Ophélie Lacroix, and Anders Sggaard. Noisy chan-
nel for low resource grammatical error correction. In Proceedings
of the Fourteenth Workshop on Innovative Use of NLP for Building
Educational Applications, pp. 191-196, 2019.

Roman Grundkiewicz, Marcin Junczys-Dowmunt, and Kenneth
Heafield. Neural grammatical error correction systems with un-
supervised pre-training on synthetic data. In Proceedings of the

[15]

[16]

(17]

[18]

(19]

[20]

(21]

[22]

(23]

[24]

(25]

(26]

[27]

— 1021 —

Fourteenth Workshop on Innovative Use of NLP for Building Edu-
cational Applications, pp. 252-263, 2019.

Shuyao Xu, Jiehao Zhang, Jin Chen, and Long Qin. Erroneous
data generation for grammatical error correction. In Proceedings
of the Fourteenth Workshop on Innovative Use of NLP for Building
Educational Applications, pp. 149-158, 2019.

Jonas Sjobergh and Ola Knutsson. Faking errors to avoid making
errors: Very weakly supervised learning for error detection in
writing. 2005.

Helen Yannakoudakis, Ted Briscoe, and Ben Medlock. A new
dataset and method for automatically grading ESOL texts. In
Proceedings of the 49th Annual Meeting of the Association for
Computational Linguistics: Human Language Technologies, pp.
180-189, 2011.

Daniel Dahlmeier, Hwee Tou Ng, and Siew Mei Wu. Building
a large annotated corpus of learner English: The NUS corpus
of learner English. In Proceedings of the Eighth Workshop on
Innovative Use of NLP for Building Educational Applications, pp.
22-31,2013.

Tomoya Mizumoto, Yuta Hayashibe, Mamoru Komachi, Masaaki
Nagata, and Yuji Matsumoto. The effect of learner corpus size in
grammatical error correction of ESL writings. In Proceedings of
COLING 2012: Posters, pp. 863-872, 2012.

Christopher Bryant, Mariano Felice, @istein E. Andersen, and Ted
Briscoe. The BEA-2019 shared task on grammatical error correc-
tion. In Proceedings of the Fourteenth Workshop on Innovative Use
of NLP for Building Educational Applications, pp. 52-75, 2019.
Hwee Tou Ng, Siew Mei Wu, Ted Briscoe, Christian Hadiwinoto,
Raymond Hendy Susanto, and Christopher Bryant. The CoNLL-
2014 shared task on grammatical error correction. In Proceedings
of the Eighteenth Conference on Computational Natural Language
Learning: Shared Task, pp. 1-14, 2014.

Courtney Napoles, Keisuke Sakaguchi, and Joel Tetreault. JFLEG:
A fluency corpus and benchmark for grammatical error correction.
In Proceedings of the 15th Conference of the European Chapter
of the Association for Computational Linguistics: Volume 2, Short
Papers, pp. 229-234, 2017.

Kostiantyn Omelianchuk, Vitaliy Atrasevych, Artem Chernodub,
and Oleksandr Skurzhanskyi. GECToR — grammatical error cor-
rection: Tag, notrewrite. In Proceedings of the Fifteenth Workshop
on Innovative Use of NLP for Building Educational Applications,
pp. 163-170, 2020.

Ivan Provilkov, Dmitrii Emelianenko, and Elena Voita. BPE-
dropout: Simple and effective subword regularization. In Pro-
ceedings of the 58th Annual Meeting of the Association for Com-
putational Linguistics, pp. 1882—-1892, 2020.

Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob UszKoreit,
Llion Jones, Aidan N Gomez, L. ukasz Kaiser, and Illia Polosukhin.
Attention is all you need. In I. Guyon, U. V. Luxburg, S. Bengio,
H. Wallach, R. Fergus, S. Vishwanathan, and R. Garnett, editors,
Advances in Neural Information Processing Systems, Vol. 30, pp.
5998-6008, 2017.

Julian Salazar, Davis Liang, Toan Q. Nguyen, and Katrin Kirch-
hoff. Masked language model scoring. In Proceedings of the 58th
Annual Meeting of the Association for Computational Linguistics,
pp. 2699-2712, 2020.

Christopher Bryant, Mariano Felice, and Ted Briscoe. Automatic
annotation and evaluation of error types for grammatical error
correction. In Proceedings of the 55th Annual Meeting of the As-
sociation for Computational Linguistics (Volume 1: Long Papers),
pp. 793-805, 2017.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



&6 RYATEEBOMR L BFFIEL DHE

BEA-19 CoNLL-13 CoNLL-14 FCE JFLEG
valid test (valid) (test) valid test valid test
P R Fys P R Fys Fos P R Fys Fos P R Fys GLEUGLEU
BEFFE
Choe 5 [12] 63.54 31.48 52.79 76.19 50.25 69.06| - 74.76 34.05 60.33| - - - - - -
Grundkiewicz & [14] 59.1 36.8 53.00 72.28 60.12 69.47| - - - 6416 - - - 5581 - 6122
Xu 5 [15] - - 5537 70.14 57.57 67.21| - 73.0 41.1 632| - - - - - 626
Kiyono & [5] - - - 747 567 702| - 724 46.1 650 - - - - - 614
Omelianchuk & [23] - - - 794 572 737| - 782 415 665 - - - - - -
Lichtarge & [6] - - - 754 647 73.0| - 747 469 668 - - - - - 649
REFIE
N A 52.13 28.54 4473 - - - | 38.06 69.03 32.83 56.53| 51.47 58.56 31.46 49.91| 52.57 57.37
+ 7Y TN 58.37 28.47 48.24 70.07 46.91 63.78|38.49 75.05 32.15 59.24| 55.20 63.68 31.61 52.94| 52.77 58.02
++ V) 2a7 59.15 33.23 51.17 69.97 53.45 65.90| 44.49 72.85 43.74 64.29| 55.64 63.78 34.38 54.47| 55.55 61.04
Hley 52.58 22.96 41.79 - - - | 38.58 68.82 34.40 57.34| 43.61 56.53 26.77 46.24| 52.97 58.35
+ 7Y TN 53.51 22.77 42.14 65.93 44.89 60.28| 38.37 69.41 34.15 57.73| 44.58 57.51 26.78 46.77| 53.05 58.55
++JV2ay 53.35 27.19 44.74 66.01 51.10 62.37|41.29 67.22 40.71 59.48| 46.95 56.77 31.15 48.75| 54.79 60.10
+ B 60.61 35.03 52.83 - - - | 47.87 73.37 46.44 65.69| 56.12 64.25 38.02 56.40| 56.45 62.23
+ 7T 62.38 34.94 5391 76.61 58.67 72.19|49.30 75.97 46.73 67.52| 57.33 66.32 37.96 57.70| 56.79 62.72
+++ U Ray 61.75 37.50 54.68 75.79 61.81 72.51|50.84 73.34 52.18 67.84| 57.48 65.50 39.48 57.87| 58.17 63.69
++ R XA VG 58.33 42.36 5424 - - - 14313 74.96 35.97 61.59]56.69 64.21 40.83 57.59| - -
F++ T UH T 61.11 43.09 56.39 74.89 64.54 72.57| 43.53 78.75 35.45 63.29] 58.38 66.63 40.95 59.21| - -
++++ V227 60.93 43.75 56.49 74.84 65.51 72.76| 48.46 72.13 47.89 65.50| 58.51 65.39 42.54 59.05| - -
63 [ = ‘
51
62 B 50
49
64 Ll | S ® - 61 — - 48 L I R I
. 0# ASM 16M 321}{[ . 0# ASM 16M 32M 0 8M16M  32M 0 01 02
HEFEI— 2D SO — 2D HMEEg— 2D dropout FEH
K3 Hii¥Esr—20xr [H4 HEiFEE7—X0r K5 Hi¥PEFT—20x

Ry 8- 27y 78ICE RoZ¥ - X7y 78ck Ror¥- 25y 78C
% CoNLL-14 test 7— Xt v

¥ 6 BPE-dropout @ dropout
RIZ X % BEA-19 valid 7—

%5 FCEtest 7—&X+t v b L 2 JFLEG test ¥ — Xt v b

&2ty b ETOMREZ(L

b EToREZE L ToMREZE L ETotaEZft
A EEREROFH
o — 05 K7 ROESHRBIOEEIMEREICS 2 2 DI
K4DXDFMRMREZR 6 ITRT. BEEZ 2 B§-19 Vlalfdb KCOEI'\]LL_M =
fTol=256, "N—2A74 v X DERCHBERNEL 2 P R Fs P R Fos
%, 2R ANTEY AR ETo7-8) F— X2 TDHE RNR—=AF74 59.15 33.23 51.17 72.85 43.74 64.29

HATEE (NLEAD - 1A 73V 0OAH) +HEY

A E DS, 2R D OFTIEMREICFHF 535 22 AR D 59.05
MERETE S, FXA VEE, Ml — X B oA +I% AR 58.49
DERZHEY, HEREZMALEXE5. +RITERED 6030
= +: P +HFEREIGED  58.80

5 OFFIAER R 7 1RT. ey 2780

1 & [F UEE% BEA-19 valid 7— &t v kLA

32.65 50.83 73.29 43.44
32.13 50.25 71.69 44.64
33.39 51.93 73.15 43.81
33.05 50.87 70.45 44.37
32.48 50.00 68.90 44.76

64.44
63.94
64.50
63.04
62.19

2 EE (NTED

+ 1

TITo MR EZN 345 1TRT. o7 —%ty b HRAERRRR D 58.95
THN 1 L FAORITERTE 3. D 59.36
S -~ -RELRRERD 6010

BPE-dropout @ dropout fER 2 2t X Bz XD HEESREED  61.03
R—=ZAF7 A4 YETND BEA-19 valid 77— &t v b T FEIEER D 61.13

DHREZ(LZX 6 1R

— 1022 —

AT TVERLS) +HEE
37.42 52.87 71.79 47.74
37.05 52.98 69.55 48.28
34.61 52.38 74.79 44.74
35.45 53.33 74.21 45.78
34.00 52.72 75.45 45.16

65.22
63.92
65.93
66.01
66.54

HuEE+H¥E 60.03

36.21 53.05 73.21 47.71

66.14

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



