SR AR 29I RON S FE R UE (20234E3 /)

STEX O A EEENE LT
5|45 I EED T ERDRILPEFiE

TR !

i 3UpNEIR

IR Rl A B R Be K
{goto.takumi.gv7, taro}@is.naist.jp

e

T 2 M U THRED X 213 2175 KR D
ATIE#RTH % GECToR 1%, DAL EW—F
TRIIEX DRGSR CEED D 5. ZORED R
K& LT, GECToR 23X 7 DIEHD A & Feidft X
NTEH, HELLEIEXDHREEZERBTETWVR
WZEenEZLNS., AHKTIE, FTIEXDOTREGNE
ZERL TR IHEEDREEITS 72912, GPT-2
SRBETANE X 5D perplexity Z I & L 7=58
LR 1T o7z, EEBROME, FTIEMEREEHMERL
DD, FIEXDIRGHENRINEEE T L e [FED L
WEEmEZZeZ2RLT.

1 IXCHIC

XIERDETIERE, ANXICEENZ ER DR
MY EFTET 2 XA THS. BETERINE S
fFFE T ED W2, HEGR D S TR S
WETIUPRRBEINTWS, FEFTALTIE, AN
DE =7 VIZOVWTHIRERIELZRT X T Z2HE
L, B> TR LTANXERET 3
CETATEXR2HEET 3. REMELETLTH S
GECToR [1] &, MEARLE - B - FA - HIFRZ R 5
KW 2702 A T, TEEZREFIC) tvwoT
SiEEmMEER LI X T EHET S, 1ERORINE
e TNV D ETIEFEDRTIEXX Z BHEHEE T
2B LT, XZ7DBERIPEE L —F D
T4 —FNo 2 UTHHATE27-DEHTH 5.

—7 T, GECToR DFTIEIIIGHEDMER N Z &5
METH 2. I 2 HiTBRR22, RINEHET
N DR AT o 7t FTIEERENFEFTH 512
b Db 53 GECToR DETIEX DG IZ KW Z
E23BH S 227 o 72, Sakaguchi & [2] 12 & o Tl
HEOEBEESNEMINTWS Z e, RGO
XX GECToR DFEJCHDIEZ KD 2 Z e &S
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F1 NEOFTIE X RIGRFTIEDH]. 3RO ICBIF 55
DHEERRTT, Bl EXICBW T EXN-HiEE BT
TmrL7.

Both of _ hyperparameters affects

|mh more fonservative correction for the
model.
B/NRDETIES Both of the hyperparameters affect
(Minimal edit) moae ]conservatlve correction for the
model.
TS 72 ET1IEXC Both of the hyperparameters cause
. the model to be more conservative
(Fluency edit) when making corrections.

v, WEINDZZENPEFLWY. ZTIZT, 1K
Napoles & [3] IZIW TG D @ WETIEB 2 2517 5.
R/NROFTIE TR the DAY, FiEHFHOD—
BDETIE (affects — affect) DRI > TWb. —7F,
PG 25T IECLIENFR D FEEEIICEE 3 25T IE (affect
— cause) ¥, ZAUIMEIFBIHO ANE ZIT L o TK
EREFBEWMZIAEI o TWVWE. KO K2 E
NE, %ED XS RRGRETIEOMERER LTH 5.
AWFFEE, GECToR DG IEIMERWIHENE, i
bR ZIEHRD A HITONTED, Ho51/=ETIE
YOEREERBLTVRNWI LIZH B WS REIC
HEOWTW5s., 22T, SidETVOAMMERICE
DWTHGHEOBRED GETIEXOWMM 2R L, #H
Wzt EE o7 3V XAz HWTR 7 DRE L
WS 22 EFEERET 5.

2 GECToR gt

T ICBI LT, GECToR ¥ RANZEHEFTILD
L5285 % 17 - 7. GECToR (21 RoBERTa [4] X —
ZDINFEFEAET L ZH NS, £/, #HimKD <
TR—=RTHIERER T ANDANAL T AL LR
NO|Y BHHEROBMEIZICo L. 205
DEZ/NEL T2 Z 8 CETIEXHEMMICRD, X
DRKRERBFE|MZIEDLEL T 2MGRETEDIT
ZBeEZOND. RINEHE T LIZIE, Kiyono
5 [5] & Kaneko & [6] DE T /L% W 3. Kiyono
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51X, Transformer [7] RINEHLE 7L % KEDHFALL
MO CTHAFEYE T 2P RETH 5. Kaneko 5 b
Transformer RANEHEFTILTH D, =ra—XIZ
X DB SNERBTHI X T BERT [8] 22615507
FHROMZTEETZ. 2B, WIhdEELH
NET BB AEF AR HNTY, —AalE%E 5
CLTHERLE Zhso3f@Eoe T g, |77
IEMREZ DD OTEEL WX 512, HADBDET
IEMEREDSE VD O 2 REMERL 2. BRI
1, CoNLL-2014 RV F~<—72 [9] 2B} 3 M? 2
277 [10] D Fy s & GECToR 2° 62.43, Kiyono & 723
62.03, Kaneko 5723 62.77 TH %
HRHEMHEOFMICH WS F— &t v biTid,
JFLEG [3] DT — X ZH\W 5. JFLEG i 7%
STIEMRER Ml 2 720D F— &ty v THB.
BOB R OGS 2 720, FPMiREIC
¥ GLEU [11, 12], SOME [13], 3 X GPT-2[14] ®
perplexity @ 3 fH% v 5. GLEU & n-gram O —
BERICH D { JFLEG DEHEN I 2 I8 & b FA R &
TH 5. SOME I3 3EFR D FTIED S U sl L
D—DOThH, FTIEXDANFIHiCEERELS %
X O ICFHMigR 2 3 5. SOME IZEEDBIEH 5
PGS % 23, ANBFSETILEIRIGYE O GRS SR o 4 %
H5 5. &EIZ, Asano 5 [15] DETIEX DRIGE %
RNN SREETLVERHOWTCHEBE L e 28K L,
X O EMRER SEEE T LY LT GPT-2 % F W T
T5. fHiiT— X DETEXEFNZHICONVWT =7
VECTIERL U7z perplexity Z AT ICEH L, 20D
FEEZRE T 5.
EEFERER 2 1RT. K2 0oRERIZX, ANX
NI DOBEEL ~OLOFREEREY, AJIX O HEE
BCH-/-ETHZ. £2 ORI, RDEBEDETIE
PHEEIZAZETH 2120205, GECToR 133R%
ZHET N XD HETIEXDORGEB RN & 2RIE
T3, ¥, RIEBRET L AEEORELTH
5200, THICEEMIEITR-TVEDICH
Db 6 FENEX DTG HEIMENZ & 237702 5.

3 TRtz dMe L ER

AWFFETIX, FRGESERWERKIZ, GECToR D
BN X T DERD A HITHORTED, #HEL -
R RHAWTHRET 2 Z 2 THELNZETIEXDHER

1) Kiyono & DE FLIZIE pretlarge+SSE (finetuned)(https:
//github.com/butsugiri/gec-pseudodata) #*, Kaneko 5 O
£ 7 LT X https://drive.google.com/drive/folders/1h_
r46EswcT1q75qwje6h6yJpOxzAG8gP?usp=sharing & f\ 7=,
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2 GECToR & RINEHE T IO LR

JFLEG-dev
GLEU T SOME T GPT-2 | #R&EHE
Kiyono 5 56.2 0.794 278.9 17.6
Kaneko 5 56.1 0.794 2139 17.6
GECToR 54.3 0.787 308.7 18.1

ZERBTETCVWRNWILIZHDLERD. Lo
T, AIEXZRGEOBRD6Z B L kil z21T
STDDFEERRET 5.

3.1 REIL

GECToR (& b — 27 Y Hfi D X 71 L3R D K
HE<LFZ27BEE L TRELST 2. AN
X% x = (x,%,...), x XX T BIEMRD X 75| %
yt = (y’l,y;,...) BIXUREMROEYBHINLE
yi=09yd.. ) eBL. TIT, k=) |=ly!T
HY, BANCERLXTOEEGEY LTy €Y
TH3. TBEOBRHEIAZEy € {0,1} TH D,
1O XY THEZ %27 T. GECToR I x & A
HLELE, fAshDrya—& (BERT[8] 72 E)
WEDER L x ORBRT FLE, 2 EOME
iz zh 2N IC AT L, X7 OHEEHERE XU
MY MHEREIHE TS, COMNHEE X 7 OHEER
P () BLUEDMBHEROHEERE PI() L ER
T35 E EROBERBEE L 1ZXRTREINS.

|x]|

Lo == ) (log P (yi|xi, x) +log P4 (y¢'|x;, x)) (1)
i=1

—15TC, AR TIEETEXHh SiE XN MWz
ERT 5720, BRICERLIZRINCRT 248K%
EZ5., FFxexlZOo0nWT, BMRICHE LR
ey BXUEIME I~ 59 € {0,1} 215 5.

§" = argmax P'(y'|x,x), $ = argmax P9 (y"|x,x)
y'ey y4e{0,1}
2

Foni=& 7R3 = (3,.95....) Zd Il x &
#32Y T, FEXI= (Fuh,...) D856 N 3.
T T, TEXDOFGEZFHE S 2 & 2 O MY
% r() eR ¥ L7¥ %, REINFORCE 7121 X
L [16] T & - THIMEZZ R L /-48K £, X CRf

2) ZOmBAETEIMDRLEROBEZO L LTV
b, X7 DHDER) HEIEXPER SIS,
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"H55.

x|

%t = —(r(®) = 7) ) (log P' (§|xi,x) +log P4 (3¢ |x;, x))

i=1 3)
FIZRIN O M Z 2 720 DR—2 5 4 VT
H5. R3TEHERZDIZ, BHEREFEZ ) BLY
MO~ 39) OER» HEIET 225, WM
BETIEX () OER»SFHTZ2 I THS. Zh
WD, FTEXOMGHELZER LR, oHEIT 5
TEMTES.

BRI 7B 2 3R 41TRT X1, T X—X&
A0<A<) ZHOWTEANESHZES. ZOMH
X, FTIEMERES X OETIE X DTG IE i 5 o il i 5>
LETNERENT 272DTHE. Ly EHETIE
PERED A iz, 2, HEETIEX DGO FIcE
2z 2T 5.

< = /lgmle + (1 - /l)grl (4)

3.2 R

N3 OERTETFTNZEET 5720123, WENEY
Bor() BDRETH 5. RUFETIEZ OMMBIE L L
T, =2 YETIERL L 7z GPT-2 O perplexity %
W5, ZHUT kb, FEBETAIRZ BMMGIEE K
MLUZFTIEXDHERTZ 2 eEZObNS. 1221,
IDTETHHZEHRMIEL K2 KD ITEET 5
728, 5D XS5 ITHED perplextiy % Min-Max £
FoTIEHILLMEZ®M e 55. 22T, ppl(-)
B GPT2 D=L FST4THY, min BXU
max (FIEFUEIC T 2 RIME & RARMEITH ST 2 N
ARX=RIGRXRXTH 5. 72721, HAD perplexity 3
R/MEZ NE 2 5EI3RMEICHDZ T 5.

max(min, —ppl(t)) — min

r(t) = . 5)
max — min
4 EER
41 RERFERTE

F=Rty bk EBRICHWETF—X%2%3
WaRT. T — 2 3HELUED 77— X2 Th 3
PIE-synthetic [17]" 3 & 85238 b ¥ — X TH % FCE-
train [18], Lang-8 [19], NUCLE [20], W&I+LOCNESS-
train [21] Z W% . EEETIZ Omelianchuk & [1] & [A]

3) FEHEOPRHET AT XLy rDS5bal Dty FEAV
7.
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F3 FERICHEHITZT Xty FOHE

F—&Et v b X7 E B
PIE-synthetic 8,865,347 FlFR 1
Lang-8 1,037,651 IR 2
NUCLE 57,151 FlfR 2
FCE-train 28,350 R 2
W&I+LOCNESS-train 34,308 Fl 23
JFLEG-dev 754  BAF
JFLEG-test 747 A
CoNLL-2014 1,312 FFiff

FRIC 3 BT ORI EIT S 12, T —XRERWS B
FEdRICHFEL T 5. Bl 7 — & 12iE, JFLEG-test [3]
B X X CoNLL-2014 [9] Z W 3.

FEEAE  FTIESCOWIGIER TR % ET IEVERE X
JFLEG-test \ZX13 % Hi 1% 2 i Cib 7= FHili L T
FHES 5. F72, BNBOETIEMREE FHES 2 729
I CoNLL-2014 1283 2 1 1% M2 227 Z [10] IZ
X OEHfig 2. kB, o 2 BED I X —%
(2 iz ZIR) 13 JELEG-dev DMEHER TLICIRR T 5.

FB¥AHE Omelianchuk 5 [1] & FHEIC 3 BRE
ToOAMZITS. 1 BREBIERLERD 2 X 27l
W, 2R HEEREDOYRT ZRVWAEEED
WX B8, 3BRBEEIZEBREOYRT S ED
W&I+LOCNESS-train 12 X 27l TH 5. 1 EFEHT
E Loe DIEEXOATHRENL, 2-3EBEEHTIEZ
DOEETERE(T 2. ANXDRHERT b L2152
72HDLTa—KIZRoBERTa[4] £ 35%. R4Da
1¥1€{0.1,0.3,0.5,0.7,0.9y k175 %. £/, K3
DNR—Z 5 4 VH 7 121E I =Ny FAOIEN D
YW= 5D min & max ZFNRZFN-300 &-1
L7 2O AT X —XIZonTiE,
A ZSRRINZV.

4.2 RERFER

EERERER 4 1ORT. £4 T, RINZEHRET
MWMZEDSBHFFIR Y, L HOATHEE T LI L
WKWELWVWA=1 DS, BXUHRERT—XTHRDE
WHREZ R L7 1 =0.5 DIGEOHEERTIEH T 3.
F3, =052 1=105E2HKIT 2L, 1=05
DG JFLEG-test D i T B W T k[ - T
W5, ZOZ e, sbFEEicEoHEE 2, 2R
BrEom FIicFS L TW3 2 E2RT. 72, RE
FIZ02KRKA Y MAELTED, IhREEEMH
25 e THRBErmEL-EEZONS. R
FiE (1=0.5) eRIZEHET L (Kiyono 5B XU
Kaneko 5) ¥ O#ETIX, GLEU DEIZIERTEDL
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R4 REFRCBETFE OBRELE. WIhd oy U 7L LVOFMEMETH 2. LoT ey ZIZRIIEHRET L,
To7way 73RN 7T ETAHED LETIEROFHbfERZ TS .

JFLEG-test CoNLL-2014 T
EFIL GLEU T SOME T GPT-2 | ##3* Prec. Rec. Fys
Kiyono 5 [5] 61.0 0.797 193.1 128 685 448 62.0
Kaneko 5 [6] 61.0 0.797 175.5 13.0 689 46.1 627
ERTFE (GECToR, 1= 1) 58.6 0.799 207.3 142 657 487 614
RBEFE 1=05) 58.9 0.805 185.5 144 650 482 608

FoTWbBHDD, SOME X GPT-2 D A—FL F
T4 DEEHE TR ko7 oz ki, 2
RFRIFTEXORGEEZR EXE 20, 2Ok
IR AR ET IEMERE DA E IS L DR 5720
e HRET 5.

CoNLL-2014 IZBWT 1=05 % 1=1DHEDMH
REZ LT 2 &, IREBFIRIE Fos 230.6 KA > MK
RL7z. L LAEDYS, RERELTERVWEEZ
b D 70, REFIKIFFTEMREZHER L DD IE
XOFGEEEDLNZ EEZLNS.

5 T

ADHE 1% 1€{0.1,03,0.5,0.7,09,1} DFT
ZL X872 ¥ = D JFLEG-test ICB 1) 2 EEfE R %2 #£
S5 RT. 1=058 LT, Le & Ly ERILEAT
> Z e THREDHRZIG/. GPT2 DfED 513,
A DEPNEVIZE (L, HOZENKEXLRD1Z
) FTIEX DRGSR AN H B Z e DT h 5.
—77C, SOME OFHififsRITF DMz R L. Z
D Z kX, FIIEXOFGEICOWT—8E L 23l
HLWZERBT 5.

R®5 A LHGHEICEIT 2 MEREE DB fR

JFLEG-test
1 GLEUT SOME T GPT2 1!
0.1 58.5 0.619 74.1
0.3 57.6 0.788 392.3
0.5 58.9 0.805 185.5
0.7 58.8 0.801 186.6
0.9 58.6 0.799 207.5
1.0 58.6 0.799 207.3

MEEIPRLETIER Y0 L5 RETENT
bz TciGErmEL20NT 5729,
ERRANT [22, 23] % H T JFLEG-test D EREZFR D
ZATHNCFE L=, A=1 D ERREY LT
1=0.5 DEEOFTIEEAIOENE ST LIz 25,
HEAREHIE & W o NBFEDORTIEXEML TV
—77, i - BRD - BB 2 Vo 2 BREERED L <X
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KEOFTIEIZIZEACHML TWad o7z, NEE
IR 3 B ETIEIIRERE SR RELDETIE L D HETIEX
D perplexity ICKZLSHE T2 EZOND 20,
perplexity % ¥ & 3 2 12 R FIEIINERE 2 EMAY
WEHXZ 3 ettt zm L gt EZI LN
5. 7272L, FTIEORREIIIE Z T 2 Ak 1
A BMEMNCH 572728, 4D GLEU R M 12X %
SR D D FHETIEEREIHINATZEEZ SN S.
D & A TRIDFHE O FMNIATER B ISR

6 PBIERRZE

s L IR O KB Y ET IEF K,
Sakaguchi & [24] ¥ Raheja & [25] DI FED & 5.
Sakaguchi &%, GRU RYIZEHLE TN DFEFITE W
T, PMlIRETH % GLEU ZMEBE L L /=228 F
EERRE L7, Raheja 51, REBEIEE L CETIEX
DIERE DS N2 ET I8 2 % HIAI 5 2 7 FEas % v
T, Transformer RINZEHLE TIL L HONINICEE X1
FEERRE L.

IS OBEIT L LB LT, ARFIIRYIX S
I E D FTIESRICHELFE 2 EA LD R
%%, Fio, REFETITRMBEE GPT-2 538
T L7, BIEZIC v GLEU % SOME &
Wo 7D REZ W=D, B/ iz B Eor 3Gt
U CTHORINCEE 2 2 8 IQ3E RO RN H 5.

7 &HOHIC

AWFFETIX, RINX ZMFICHED L ER D ETIE
3 TH 5 GECToR &, FTIEXDFGIEIMEVRTE S
6 U7z, MIEO R F#ELICET IE X OB #RHME
biLTwirWwZ e ThsreEZILNS. Lzho
T, SBETFTIMCHESWTHE L 282 W TR
LB %2175 22T, ATEXDRGHEEZE R T 5%
BFEERRE L. EBROMR, STEMRERHERL
BB SETIEXDOTGEDM E L. 1REFiEe Bix
2 IRIMEEEC & %223 %, GECToR LN DRF X 7
FFFICEED K FTIEBMADIEHIZSHROMEL T 5.

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]

(51

(6]

(7]

(8]

(91

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Kostiantyn Omelianchuk, Vitaliy Atrasevych, Artem Chernodub,
and Oleksandr Skurzhanskyi. GECToR — grammatical error cor-
rection: Tag, not rewrite. In BEA, pp. 163—170, Seattle, WA, USA
— Online, July 2020. Association for Computational Linguistics.
Keisuke Sakaguchi, Courtney Napoles, Matt Post, and Joel
Tetreault. Reassessing the goals of grammatical error correction:
Fluency instead of grammaticality. TACL, Vol. 4, pp. 169-182,
2016.

Courtney Napoles, Keisuke Sakaguchi, and Joel Tetreault. JFLEG:
A fluency corpus and benchmark for grammatical error correction.
In EACL, pp. 229-234, Valencia, Spain, April 2017. Association
for Computational Linguistics.

Yinhan Liu, Myle Ott, Naman Goyal, Jingfei Du, Mandar Joshi,
Dangi Chen, Omer Levy, Mike Lewis, Luke Zettlemoyer, and
Veselin Stoyanov. Roberta: A robustly optimized bert pretraining
approach. arXiv preprint arXiv:1907.11692, 2019.

Shun Kiyono, Jun Suzuki, Masato Mita, Tomoya Mizumoto, and
Kentaro Inui. An empirical study of incorporating pseudo data
into grammatical error correction. In EMNLP-IJCNLP, pp. 1236-
1242, Hong Kong, China, November 2019. Association for Com-
putational Linguistics.

Masahiro Kaneko, Masato Mita, Shun Kiyono, Jun Suzuki, and
Kentaro Inui. Encoder-decoder models can benefit from pre-trained
masked language models in grammatical error correction. In ACL,
pp. 4248-4254, Online, July 2020. Association for Computational
Linguistics.

Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit,
Llion Jones, Aidan N Gomez, Lukasz Kaiser, and Illia Polosukhin.
Attention is all you need. Advances in neural information pro-
cessing systems, Vol. 30, , 2017.

Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina
Toutanova. BERT: Pre-training of deep bidirectional transform-
ers for language understanding. In NAACL, pp. 4171-4186, Min-
neapolis, Minnesota, June 2019. Association for Computational
Linguistics.

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 CONLL, pp.
1-14, Baltimore, Maryland, June 2014. Association for Computa-
tional Linguistics.

Daniel Dahlmeier and Hwee Tou Ng. Better evaluation for gram-
matical error correction. In NAACL, pp. 568-572, Montréal,
Canada, June 2012. Association for Computational Linguistics.
Courtney Napoles, Keisuke Sakaguchi, Matt Post, and Joel
Tetreault. Ground truth for grammatical error correction metrics.
In ACL, pp. 588-593, Beijing, China, July 2015. Association for
Computational Linguistics.

Courtney Napoles, Keisuke Sakaguchi, Matt Post, and Joel
Tetreault. Gleu without tuning, 2016.

Ryoma Yoshimura, Masahiro Kaneko, Tomoyuki Kajiwara, and
Mamoru Komachi. SOME: Reference-less sub-metrics optimized
for manual evaluations of grammatical error correction. In COL-
ING, pp. 6516-6522, Barcelona, Spain (Online), December 2020.
International Committee on Computational Linguistics.

Alec Radford, Jeffrey Wu, Rewon Child, David Luan, Dario
Amodei, Ilya Sutskever, et al. Language models are unsupervised
multitask learners. OpenAl blog, Vol. 1, No. &, p. 9, 2019.
Hiroki Asano, Tomoya Mizumoto, and Kentaro Inui. Reference-
based metrics can be replaced with reference-less metrics in evalu-
ating grammatical error correction systems. In IJCNLP, pp. 343—
348, Taipei, Taiwan, November 2017. Asian Federation of Natural
Language Processing.

Ronald J Williams. Simple statistical gradient-following algo-
rithms for connectionist reinforcement learning. Machine learn-

(17]

(18]

(19]

[20]

(21]

[22]

(23]

[24]

(25]

— 248 —

ing, Vol. 8, No. 3, pp. 229-256, 1992.

Abhijeet Awasthi, Sunita Sarawagi, Rasna Goyal, Sabyasachi
Ghosh, and Vihari Piratla. Parallel iterative edit models for lo-
cal sequence transduction. In EMNLP-IJCNLP, pp. 4260-4270,
Hong Kong, China, November 2019. Association for Computa-
tional Linguistics.

Helen Yannakoudakis, Ted Briscoe, and Ben Medlock. A new
dataset and method for automatically grading ESOL texts. In ACL,
pp. 180-189, Portland, Oregon, USA, June 2011. Association for
Computational Linguistics.

Tomoya Mizumoto, Mamoru Komachi, Masaaki Nagata, and Yuji
Matsumoto. Mining revision log of language learning SNS for
automated Japanese error correction of second language learners.
In ICJNLP, pp. 147-155, Chiang Mai, Thailand, November 2011.
Asian Federation of Natural Language Processing.

Daniel Dahlmeier, Hwee Tou Ng, and Siew Mei Wu. Building
a large annotated corpus of learner English: The NUS corpus of
learner English. In BEA, pp. 22-31, Atlanta, Georgia, June 2013.
Association for Computational Linguistics.

Helen Yannakoudakis, @istein E Andersen, Ardeshir Geranpayeh,
Ted Briscoe, and Diane Nicholls. Developing an automated writing
placement system for esl learners. Applied Measurement in
Education, Vol. 31, No. 3, pp. 251-267, 2018.

Mariano Felice, Christopher Bryant, and Ted Briscoe. Automatic
extraction of learner errors in ESL sentences using linguistically
enhanced alignments. In COLING, pp. 825-835, Osaka, Japan,
December 2016. The COLING 2016 Organizing Committee.
Christopher Bryant, Mariano Felice, and Ted Briscoe. Automatic
annotation and evaluation of error types for grammatical error
correction. In ACL, pp. 793-805, Vancouver, Canada, July 2017.
Association for Computational Linguistics.

Keisuke Sakaguchi, Matt Post, and Benjamin Van Durme. Gram-
matical error correction with neural reinforcement learning. In
ICJINLP, pp. 366-372, Taipei, Taiwan, November 2017. Asian
Federation of Natural Language Processing.

Vipul Raheja and Dimitris Alikaniotis. Adversarial Grammatical
Error Correction. In Findings of EMNLP, pp. 3075-3087, Online,
November 2020. Association for Computational Linguistics.

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



A FHERICHITHFEHBINTGA—R
2HEF 4HTRRELSIE, EFLDEEITS
BFETITS . iR X—RIZEX6DLEBH T
H5. FICREDRZWIRD, 3R TTHRUE NS
A — &% W=,
F6 EBTHWE NS X — XD

Ny FHA X 64
1 BFEH 4

NES ¥
SREERRET 58y FH 2 s BEEE 2
Ei=FN CrossEntropyLoss
label smoothing 0.0
TRy 7 5
FER le-5
X7y bO¥ A X 5000

1 BFEH 2

YA H %
DEEOBIRT 58Ky 7B e

B RO &A1 T7ICEY 3L ERE

5 HIT, REFHRIC L D RGEM\ES 2 HA
LT, WEEBDTIEZ X hEMIIZITo TS Z
YRR XD REERE R T WORT. BT
MPIToRETIEWCHEHT 2728, R7 12 —HoiH
h & A FI12DWT, True Positive IZ5% 4§ 5 5] IE&K
(TP 7 &), False Positive 1254243 551 1E¥ (FP 4
ZL5) BXOHEHAERERT. X512, BEFEINE
RKFRICHAN TR OFT ER D 2R T720, FTIEK
D EFF (True Positive ¥ False Positive D) 12D W
T, 1=05DEEDHEE 1=1 DHEOETE -7
EZR3 (ABTL).

5HITIART: X 512, FERERESCREOFTIE L NAE
FEDETIEICIEET IEROMEANTE VDD 5. HEcD
WL, REEEIICET 23TIETH 2 T&5) 1348
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