SEEALEEE S HOS[RAEIR K FRF ST (20224E3H)

A8

EER D STIED G IC RV 7o T — 2 1ERK

ARl BIREAND BT R T OKEA !
N =HPREA 2D BB /TS
VRGN RY: 2 BYLZEWTSERT

{kiyama-hajime, uesaka-minato, sato-ayako, sato-keiya, yoneda-yuto,
koyama-aomi}@ed. tmu.ac. jp, masato.mita@riken. jp,
{teruaki-oka, komachil}@tmu.ac.jp

e

RWPZE T, HAGE L D FTIE O Fis LR
TR BT 5. BEFOHAGE AR D ET IEDRE
fifi 7 — &2 Tl&, IENTIEL K & 2 B/ NROFREIC
BEOZFTIEXHER SN TWS. Lo LER/DROE
FITHD LFTIEISHEN T H % S D DG MEIC
RiF%. FTIEXDIRGHEN R 7= 5Hl 7 — X KA
LTETVZRZET 2, XEN»rOMGRE L%
T2 ETANERTFHAS RN, Z T TENZ
R TRLMGRRE 2T o a7 — X Z1EK
L, E7AOGMNES &OaHGIZ RS 5.

1 FLBHIC

MEMDETIE X, EEFEEEIF VL EF D
D EHEMISEEICITET 2222 ThHBY. &
NFETOLERDETIEIZFEE a— AP EERE
BRI N TE 2 [1,2,3,4,5,6,7,8]. L
ML, FAVEERPRY 7HERETHHEEE I —X
HIEEFE A9, 10, 11], FKFELIILT H B A
2o TED[12,13,14,15,16]. HARFEZNR YL Lz
e LA D & HETWw3 (17, 18, 19, 20, 21, 22].

HARGESCIERR D ETIETUE, Koyama & [21] 23 iE
NCIEL K 72 2 F/NMROFRE (Minimal edits) (235
DL G-l 7T — X ZER L. £ 1D 217HIC, %
% @ Minimal edits (230 < F1EH] % 7R 3. Minimal
edits TIXFEEXH O “RtH” % “EH> ICHEZ#HZ 3
T, EMICIEL L 2 B/ NRDETIEZ1T - T
W% . Minimal edits X NUCLE [23] &\ 5 HEE2EH
Fa—R2IBFEHINTED, NUCLE D—T
& % CoNLL-2014 shared task [24] O i 7 — & 13 5%
FESOFRR D ETIE TR O RRNABFHG T — X TH 5.

D ARTE, BEHLE, SCGERD 23Tk OB D RGO
D DFTIED SUEMRDFTIEICE D 5.

— 1704 —

%% 1: Minimal edits 5 Cf Fluency edits 1230 < ET1EMI.
HHEX RDNA AT =V EEZDRENFHTY,

FADIANA 27 — VB Z BNEETT,
AR T AT 2 NEWHTT,

Minimal
Fluency

—F, WEESIEFA D T 1E T & Minimal edits 12 3%
SRETIEXHEEFZEICE o TXENTIEH 2 B
DDORGHEDERNIZH > TWD iR TV
% [25]. ¥ 7= Sakaguchi & [25] 133K D ETIEOH
1% SCEN 727200 Tl K BEBEEE OB X 2 HRio X
BEOMEMANCIRAWICS 7 P IRELIEBLTY
5. ZLTHSDRIBZZY, XIENRIZTTRL
TG 72 MW (Fluency edits) %17 o 723Hifi 7 — & 53
NEER[26], Fil-hRyFv—rF—&eLTa
22T 4 ICEZIN B THEER D E[IEDH
RHEDOLNTNS.

Minimal edits {250 < BT IE X D FRIGIEDM KW & W
SHEIEHAETHIRETH 2. HIZIER1 DY
&, BAEREGE IC 5T, “FE 2 <@ 1
FIIET 27213 THRL, “NAfRT7 =)L % “Ef T,
GRZ B T “HETBICETIET 25D X Y RGT
HrrEZOLND. L LHAEGERDETIETIX
Fluency edits N\ — 2 D FEAMli 7 — X IR ZER X T
WRW., 20D, Gkt T2ETAN
1ECFHfi X AT Vg,

ZZT, RAWGHAREERVEIED D DR
WPERTN 7 — &2 2 ER T %2 . BAKMICIZ, Lang-8
32— SRR [19] HO HAGEZEE T L, SENR
PP TR L TRGRREREZAIT 2 5[ [EXX 2 ANF TG
T3, FR—ZAT74 2 LT3 ODHAREER
DETIEETLVEHEL, ZN0DET LV ERGED
B SR L 7-AE R A2 G S 5.

2) ERR LU 7287 — 2 EUA T oY A4 P TRETETH 3.
https://github.com/kiyama-hajime/FLUTEC

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



K 2: HATIEHARITHD <RTIER.

FTIEHLME 22335~ FTIEX

R1 CDHIT, HRANDZEAE S S HEAERER ooz, HAANOZEAEZEEETTFOWRE)Z L
LTWHE., A—ZX P77 ADEERDSIEELE TOETH, F—X 5V 7 ANOEEIEFH SHE
HOHEM L 3, NEFEDOHERE L E T,

R2 FEERIIT o720, FovZRBAEV bR APHKRIIT-7256., FIvIZBbAE bR
WZ e ERRENoz, BoTIZIITREW )] 2Z2%2AEbolz. FoTIZZITIEREW I
57, ) 0Xo7,

2 PBEEZE 3 R T "5“Dfﬂﬁ

HAEHE CIHEHIA TS HAEEREEa—
PNZNIESINER T — & R — 23 D HAGE B E
Y:—Nx“agﬁ@%.ﬁiﬂﬁf—&N—xf

, HEEBEBOFE X 3 HAREHATI DT IE
mw#WﬁéhTmé HAGEAEEF L — (&
TlX, Ik 5 Ll E TCoOREESCEHERE Y /EE L
TEHEEDELT — X ROETIEBEHRPIER X H

TW5. EEHAREEZEEFE T — R R PFEHE
B %72 7200 Ty RIS, FEEEQCHS 55

EERPIERENTWEH, ThA5DILT — X
— RN EI N TR W=D HAGEIEM D ET
EEFNLOFMMCHEHATE RV, HAREXERD
FTIEETVOFHEiZ BN A I h Tw 328 E
a2— 82 ¢ LT TEC-IL [21] 8% 4. TEC-IL TIZ,
Lang-8 2 — R ZAHH D HAGE ¥ 12 Minimal edits
N—2ZDFTEX®EfE5LTW3. F4lX, TEC-IL
¢ [A#EIC Lang-8 2 — R A DEEE X% NFTET
IELURES %225, ETIE/#HE Minimal edits Tld7z <
Fluency edits IZHDW2GTIEZ R $ 5.

PEEER D ETIE CRB R FEEE o — R
NUCLE [23] 3% %. NUCLE 133 ¥ B —L DK
EDFB VT AL 2 REBEZAMHET IE U 7 REEFE &
2— XA TH%. Minimal edits IZFEDEZFTIEXINT
B D, NUCLE ®—ifl% CoNLL-2014 shared task DFF
flir— RICFEHA X TWB. —J7, JFLEG [26, 27]
I Fluency edits 1250 ZERR S N7 JEFEFEH 0 —
RRATH5. JFLEG TlE, FEERPEHAED R 5%
BEPFEVTWIHL, 799 Y=Y 72V
TETIEXHEXhTW3. K41, JFLEG ¥ Ak
G: Fluency edits (2D { G — A ZER T %23, &

BT R HARGEYEHE 2 — A2 ENT 5.

3) https://mmsrv.ninjal.ac.jp/essay
4) http://sakubun.jpn.org

5) https://corpus.icjs.jp/corpus_ja
6) https://hinoki-project.org/natane

— 1706 —

3.1 FALEHFERCaNE

& 4 1% TEC-IL ¥ [AIBEIC, Lang-8 I — X AHID
BENCHY /7 —a>%fT5. Lang-8 2 —,%2
TIFHED B O CE RTINS T W
5. ¥BXEBEZEHBTXGEINTED, X2t
WATIEX A EE N TV, X HICHEXEICHL,
BEEL FHEE, SXELHNT 27001 =—7
BES (¥ —FID) M5 TNn3

ARG TIERL S 2 MGEE T — 2 K OFHii 7 — 2 W2
W3 HAGEYEHE NI TOFIHTHEL /.

Step 1. Lang-8 2 — 8205, HARFELZFEFEL T
B EEHET 27,

Step 2. MFET — & & #Hii 7 — X 23 F 24 1,000 X
FREEIC 2 X 510 CEREIRT 29,

Step 3. MEET — X LFHli 7T — & & UTA#EYI RS %
AFTHDBRE?, XHENTEBL TV S HE
iz AFTIELWHENBIET 5.

3.2 FTIEE#

TG E B R LAl T — X R AER T 57291,
31Eﬁfﬁﬁ%ﬁb7€??%i@:jﬂ‘b, HAGERZEGE &
5 A\DSSUERNCIEL K, OB RETIERITS. %
2RI IEDBRX, FXOBEREZMRIFT 2 X5 WETIET
%. X BHIZTEC-IL ¥ FAFRIC, FTIEIX X EHALTIT
S, TG ARET IR EHICE T 230 OFTIE 28] %
EH, TLOXEIH L THRROBRDPFET 256
FETEESEPXE2EE R TREKRITIERTTS.

7) 727 LU TEC-IL HOXEY DEEZ R 2728, TEC-ILIZ
FHINEXELRCY v—F L ID OEZHHE L.,

8) Z O, MELT — X RUFHE T — X DEEEDOREED S
1A%, Lang-8 2 — SAHDHAFEFEEDOREED 77 & Ak
2723 X DI ERBEIRL 7=

9) iz, HAFELANDSFETEINTVELRILEDAD
XEED Rz,

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



5 10 15 208k 0 5 10 15 20BLE
EoE sk sk
(b) FTIE#H B (c)BTIEH C
FH o 4.28 1200 E - 0.60
DEL 0 29.6 1000 S8 1,43
E 800
§ 600
EY 400
200
0 0 0 N
0 5 10 15 20BLE 0 5 10 15 20LLE 0 5 10 1B 0Bk
RS EERE EoE sk REE R
(d) FTIE#H D () STIEH E (f) TEC-JL

1: ARWFFE /K T TEC-IL IZFB 1T % £33 & AT IE S D R EREE D 771

FiHii T — XA 2R T—H LZETIERITS 720,
DITORTIERMERRE L. £ 2 ICKFTIEREUE ISR
DL ETERIZRT.

RI. 1| XENTRETRH XA F DR, HIK

PR EHR—T 5.

R2. =X Z2EBCOZHHT 2ETIEIZ LTS L,

RO —UTRE T AETIEE LRV,

RI Z R EH— T 5 Z & TG IED M L
TRHREEIRELR. RIZ, BROSHEILD B
Be, BB —UTHRET % & 5 RETIED BEEE
lASRE#ET D 2 7= DEE L 7=,

3.3 Sth

EEFME X1 KT EHEOEEE L ETIEXH
DX FHN ORERRD 91 %, TEC-JL TOHHE
FREED AR L ¥ HITRT. B[IEH C IXIREEEE D
OhfdbEl, KEBEIEZRDZIT-oTWSEZ
LMD, —HT, FTIEH D LETIE#H E X MRER
BED VDKL, MDFTIEH & LN TKRIERETIER
HEDHIToTWARW., TECIL & HHERT 3 ¥, AW
ZETHERR U 723l 7 — & D )5 AR IR o 3 53
$, MG RETIESUCT 272D KIBICETIEL TW3
DD, FlAFER A ICETIEE R O CEAL DE
U CBE S 2 ot il 3 5.

EMFFE K31, KT EEORGHEEZER L
FTEXDHlZRT. ZRZFRDETIEHE I, “# <0
O0FBICHEERTFELRAS DT EFIEIELTE
D, FTIEABEICEEA RNV =2 a v PRHb L

— 1706 —

Wahd. FREIEEBIE, XDWRBGRXICT S
», “BEADHEX ORI EDTEITELTVS.
COEIWETIEEZ IR T 2 REB NI
D, EMZIELWED S D TETIELZD§5 2
EWHB. XHIIHEBKICETIEDELT, “00
0B 2ZDFFICT2h, “110FFTET S
PO AN T VWS, ZOEWIZENEZRODOET
[EEDPEEHEOREZE ¥ D X 5 IHERH L 720 0iE
WTH2. “000F DFEFWXLTWVWBETIEZX
F—=AMF V7 REDBEIRDEED 000 Th 5 [FH
WHEATWS EHERIL, “1 1 0F ICLETIEHIX
HARIEATWS EHRILI-Z 212k, 2ok
TENDFEE L.

4 HER

ARETTIXHARZE LR D FT1IEE T L O IGE % 3F
filis 2 7=, FEHMBIRN—2D 3 ODER D ETIE
EFNLDOMRER S 5.

4.1 RERRTE

F—2ty bk JH7T— 2121 Lang-8 2 — ¢8R
ZHWS. 72721, TEC-IL & A2 CTHER L 7231
fli7—2CEENDE Y ¥ —F IV ID ZHFDOHHIE
DERE, XORXERRRED ) 4 XBREEIT-
Tz. KA 291 1CfE W, FEEEICFICHEIL, BT
ES2IEEEHE Y 4 2 16,000 T SentencePiece!? [30] 12
k3 b= MbBITo 7. MEET —XI2i%, A
TR LIMGET — X 2 WS, REBRTHERAL

10) https://github.com/google/sentencepiece

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



K 3: FE EFH DG 2 E B L 3T IEXX .

FEEXL BRAI,

KRG EIR

#< 00 0FHFIHEHTTIER %,

FIEE A
FTIE# B

B IL AT,
HIRAIT,

RE0LEE, HBHicl 1 0F WL THETE 5,

RAEFE. 00 0FTHRELSOLH 2,

FTIE#E C
FTIE#E D
FTIEZE

B IR AT,
B IRAIZ,
B IR AIZ,

RKE0EEE, #0000 0K THIERDSN S,

KR0HER, £R1 1 0FIEHFTIER S,

HI0HER. HHT000FEIIHIAT B & X,

F—&+t v b OFEMIAEE B ICRHET 5.
HRESEM M7 — &% 11X TECIL R UARET

PERR L 7= 3Hii 7 — & 'V % v 5. Minimal edits <X —

2 DFHli 7 — & TdH % TEC-IL \ZBEFHFFETIA L i

HAILTW B M? scorer [31] TaEfis . —J5 Fluency

edits D35 A Minimal edits & FERF X & S O

TIAXYEHBPWD IS5 NWZ s, RIFFFETHE

BRUZFHE T — X1E 7 54 X bR 20BN

W GLEU [32] THHiig 2. Wi/ DFHii 7 — Z 2B W

T, HEEDHERD PFMHERICEEL 5 20 E S

2T 570, XFHRA TS 5.

MGEBRDETEETIL SGEEDETIEE T VI

Koyama 5 [21] 238 H L T2 SMT [33] £ CNN [34]

WZHNZ, Transformer [35] ZFW 5. &ETILVDHKIE

FEULTO@EDTH 5.

SMT Moses '? [33] 2SI L7z, GIZA++ 'Y
[36] RO Y — IR L, KenlM [37] &
BT 3-gram BEET V2 MEL 2. SiEE
T DTN T — X DETIE % AW
Jz. ¥7c, MEET — X% FH\WT BLEU [38] & #x
KAEF 3 & 512 MERT [39] 21T - /=.

CNN fairseq 4 140] ZEEIHH L. T—F T2
F ¥ & Chollampatt & [41] X [AHETH 3. Tz,
ANFHIE O f a8 11 77 35 S0 HE G R 0 3% 7 13 Kiyono
5 [42] It o 7=,

Transformer fairseq ZF3ICEH L. 7—F 772
F ¥ 1% Vaswani 5 [35] @ “Transformer (base)” &
FEECTH 5. Fiz, FIFREEO R B
REDFELE Kiyono 5 [42] I 7z,

42 RBER

R AWK AERDEIEETVOMREZ RS, &TIE
BRUBANX R A% LT L 2RO R 2
TTH5. T ANEEFERDETIEET L OMRE

1) RN S TR — & % OWEE T — % 2k As5e L

THELHT, fElEPO 02 [HHL.

12) https://github.com/moses-smt/mosesdecoder

13) https://github.com/moses-smt/giza-pp
14) https://github.com/pytorch/fairseq

— 1707 —

R 4 BERDFTIEE T DMRE.

TEC-JL Ours
SIEBEDETIEET L Prec. Rec. Fys GLEU
FIIER L - - - 52.5
UNE| 63.0 589 62.1 62.6
SMT 471 79 237 535
CNN 418 169 323 550
Transformer 30.0 271 293 56.2

BN DZ 10, REMAED & 512, FBEC2 N
LARBRLENDHNDOSICTIHME L 2o X a7
DFEEANEDORa7 v LTRDZY. TECIL T
1, CNN %° Transformer & D & SMT D /523 Precision
DEW. —7, Recall I& Transformer D TN Z &
25, Transformer lZ X D Z L DETIEZ LTS &E
25, FRARWMRTIER L 25l 7 — 2 T,
3 DODETILDM, Transformer D A7 DD EW
Z 5, Transformer IXfDE TV & D & LLBLHR
GRETEZ L TWSeEZLNS. AHE&ET L
D2a7xHET2, ETOETLDOZAATIEA
XD HEL, HEBORHPIKINTVWS Z 27
5. BETNLOH NI Z R D ICEHEKT 5.

5 H&HDHIC

AL TIE HAGE LR D FT IED 7= DG T
fifi7 — X2 ER L7z, ARiHli7 — & TlE, ¥EEX
W28 U Fluency edits IZFED { FTIEZITo T3, X
BIZ, 1 DD¥EBPEITOE 5 ODETEXRMNE L
THED, ZREBFTEZAIN-LTWVS. FHERORE
& LTI, Lang-8 2 — AL D K X A Xt LT
% Fluency edits N\ — 2 D HAGEEEH 2 — S A% AE
KI5 ZenETFonsd.

s

Lang-8 O 7 — X HICEE L T, HRX&+t Lang-8
DEFHFRICEHH LD IT XS

15) Aoz a7 L ERIEEIC T 2729, ST TFIAVMUGETIER
LOMRED ANBEIO R a7 b FERICHIE L. £ TOBRLT
M U 7R D 7L OMEREIX AR C ICRE#ER 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]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Chris Brockett, William B. Dolan, and Michael Gamon. Correcting
ESL Errors Using Phrasal SMT Techniques. In COLING-ACL, pp.
249-256, 2006.

Rachele De Felice and Stephen G. Pulman. A Classifier-Based
Approach to Preposition and Determiner Error Correction in L2
English. In COLING, pp. 169-176, 2008.

Daniel Dahlmeier and Hwee Tou Ng. Grammatical Error Correc-
tion with Alternating Structure Optimization. In ACL, pp. 915-923,
2011.

Marcin Junczys-Dowmunt and Roman Grundkiewicz. Phrase-
based Machine Translation is State-of-the-Art for Automatic Gram-
matical Error Correction. In EMNLP, pp. 1546-1556, 2016.
Roman Grundkiewicz and Marcin Junczys-Dowmunt.  Near
Human-Level Performance in Grammatical Error Correction with
Hybrid Machine Translation. In NAACL, pp. 284-290, 2018.
Jared Lichtarge, Chris Alberti, Shankar Kumar, Noam Shazeer,
Niki Parmar, and Simon Tong. Corpora Generation for Grammat-
ical Error Correction. In NAACL, pp. 3291-3301, 2019.
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 Correc-
tion. In ACL, pp. 4248-4254, 2020.

Michihiro Yasunaga, Jure Leskovec, and Percy Liang. LM-Critic:
Language Models for Unsupervised Grammatical Error Correc-
tion. In EMNLP, pp. 7752-7763, 2021.

Adriane Boyd. Using Wikipedia Edits in Low Resource Grammat-
ical Error Correction. In W-NUT, pp. 79-84, 2018.

Alla Rozovskaya and Dan Roth. Grammar Error Correction in
Morphologically Rich Languages: The Case of Russian. TACL,
Vol. 7, pp. 1-17, 2019.

Viet Anh Trinh and Alla Rozovskaya. New Dataset and Strong
Baselines for the Grammatical Error Correction of Russian. In
Findings: ACL-IJCNLP, pp. 4103-4111, 2021.

Jakub Ndplava and Milan Straka. Grammatical Error Correction
in Low-Resource Scenarios. In W-NUT, pp. 346-356, 2019.
Satoru Katsumata and Mamoru Komachi. Stronger Baselines
for Grammatical Error Correction Using a Pretrained Encoder-
Decoder Model. In AACL-IJCNLP, pp. 827-832, 2020.

Ikumi Yamashita, Satoru Katsumata, Masahiro Kaneko, Aizhan
Imankulova, and Mamoru Komachi. Cross-lingual Transfer Learn-
ing for Grammatical Error Correction. In COLING, pp. 4704-4715,
2020.

Simon Flachs, Felix Stahlberg, and Shankar Kumar. Data Strategies
for Low-Resource Grammatical Error Correction. In BEA, pp.
117-122, 2021.

Sascha Rothe, Jonathan Mallinson, Eric Malmi, Sebastian Krause,
and Aliaksei Severyn. A Simple Recipe for Multilingual Gram-
matical Error Correction. In ACL-IJCNLP, pp. 702-707, 2021.
Hisami Suzuki and Kristina Toutanova. Learning to Predict Case
Markers in Japanese. In COLING-ACL, pp. 1049-1056, 2006.
SHEWR, WA, EOULA, PN, MEBERD 7= &
25 DHAFEZEEEOYEFERR D ETIE. BAS LM,
Vol. 19, No. 5, pp. 381-400, 2012.

IRAE th, NHTSF, K FHE B, ARAHR. HAEEEE DIEX
HEER D ETIED 72 DFEYEE SNS OFRHI | 2752 & DG
15, N THIREEHLRE, Vol. 28, No. 5, pp. 420432, 2013.
Youichiro Ogawa and Kazuhide Yamamoto. Japanese Particle
Error Correction employing Classification Model. In IALP, pp.
23-28,2019.

Aomi Koyama, Tomoshige Kiyuna, Kenji Kobayashi, Mio Arai,
and Mamoru Komachi. Construction of an Evaluation Corpus
for Grammatical Error Correction for Learners of Japanese as a
Second Language. In LREC, pp. 204-211, 2020.

AT IS, /NHTSF. 1838072 SCIRER D BT IERRRE % £ 0 HASGE

(23]

(24]

[25]

(26]

[27]

(28]

[29]

[30]

(31]

(32]

[33]

[34]

[35]

(36]

[37]

[38]

(391

[40]

[41]

[42]

— 1708 —

AT 4 Y IHEY AT A DOEE. N THIBEERHHSCGE,
Vol. 37, No. 1, pp. 1-14, 2022.

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, 2013.

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, 2014.

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. JF-
LEG: A Fluency Corpus and Benchmark for Grammatical Error
Correction. In EACL, pp. 229-234, 2017.

Michael Heilman, Aoife Cahill, Nitin Madnani, Melissa Lopez,
Matthew Mulholland, and Joel Tetreault. Predicting Grammatical-
ity on an Ordinal Scale. In ACL, pp. 174-180, 2014.

Jie He, Bo Peng, Yi Liao, Qun Liu, and Deyi Xiong. TGEA: An
Error-Annotated Dataset and Benchmark Tasks for Text Generation
from Pretrained Language Models. In ACL-IJCNLP, pp. 6012—
6025, 2021.

IRAE ., HAGESCERR D AT IR 3B 5 Rl e 0 B AL
A, FRENIAERFERKRE, pp. 1336-1339, 2020.

Taku Kudo and John Richardson. SentencePiece: A simple and
language independent subword tokenizer and detokenizer for Neu-
ral Text Processing. In EMNLP, pp. 66-71, 2018.

Daniel Dahlmeier and Hwee Tou Ng. Better Evaluation for Gram-
matical Error Correction. In NAACL, pp. 568-572, 2012.
Courtney Napoles, Keisuke Sakaguchi, Matt Post, and Joel
Tetreault. Ground Truth for Grammatical Error Correction Metrics.
In ACL-IJCNLP, pp. 588-593, 2015.

Philipp Koehn, Hieu Hoang, Alexandra Birch, Chris Callison-
Burch, Marcello Federico, Nicola Bertoldi, Brooke Cowan, Wade
Shen, Christine Moran, Richard Zens, Chris Dyer, Ondfej Bojar,
Alexandra Constantin, and Evan Herbst. Moses: Open Source
Toolkit for Statistical Machine Translation. In ACL, pp. 177-180,
2007.

Jonas Gehring, Michael Auli, David Grangier, Denis Yarats, and
Yann N. Dauphin. Convolutional Sequence to Sequence Learning.
In ICML, pp. 1243-1252, 2017.

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 NeurlPS, pp. 5998-6008, 2017.
Franz Josef Och and Hermann Ney. A Systematic Comparison
of Various Statistical Alignment Models. CL, Vol. 29, No. 1, pp.
19-51, 2003.

Kenneth Heafield. KenLLM: Faster and Smaller Language Model
Queries. In WMT, pp. 187-197, 2011.

Kishore Papineni, Salim Roukos, Todd Ward, and Wei-Jing Zhu.
BLEU: a Method for Automatic Evaluation of Machine Transla-
tion. In ACL, pp. 311-318, 2002.

Franz Josef Och. Minimum Error Rate Training in Statistical
Machine Translation. In ACL, pp. 160-167, July 2003.

Myle Ott, Sergey Edunov, Alexei Baevski, Angela Fan, Sam Gross,
Nathan Ng, David Grangier, and Michael Auli. fairseq: A Fast,
Extensible Toolkit for Sequence Modeling. In NAACL, pp. 48-53,
2019.

Shamil Chollampatt and Hwee Tou Ng. A Multilayer Convolu-
tional Encoder-Decoder Neural Network for Grammatical Error
Correction. In AAAI, pp. 5755-5762, 2018.

Shun Kiyono, Jun Suzuki, Tomoya Mizumoto, and Kentaro Inui.
Massive Exploration of Pseudo Data for Grammatical Error Cor-
rection. TASLP, Vol. 28, pp. 2134-2145, 2020.

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



A FTIEEREDONEIOELUE

BLEU [38] & HWCETIEE MO SCHA OFEBIE Z HIE S 5. BLEU I 13 ZHESCH @ N-gram O —H3#
ER—=RY LEFHMERETH D, 2a7283@thdEVEE X SBRIXORBEI R L TWE 2R
F. £S5 ICKFTEHEMO BLEU 227 2RY. FTIEXDDH5E 21213 Janome'® 2@ L7z, £5 &0,
FTIEZED LETIEZEDROR a7 kdbEn I e nnd. ZOZeh»s, slIEED LE[IEH BRI UE
HZHAWTETIET 22 B2V EeEZLNS. FRATIEECIE, MOETIEFE DR a 7RV 2 b, i
DE[IEFE L ZB B LZRBTITET 2 22820 e EIoN5.

£ 5. BE[IEHR O BLEU 2 a7,

Egns A B C D E
HI

A - 630 564 654 682

B 629 - 585 651 70.1

c 560 582 - 582 609

D 653 651 585 - 72.3

E 682 702 613 725 -

B ERICHEALET—42tY

F—&ty X SR8 Hig R
Lang-8 2— %R [19] 970,273 1 i -
Ours (dev) 515 5 FRAE -
TEC-JL [21] 1,874 2 S M2 scorer [31]
Ours (test) 1,030 5 S GLEU [32]

C 2TOHRNTHE L 7BRDEXERDETIEETILDEEE

TEC-JL Ours
WEBEDETIEEST L Prec. Rec. Fys GLEU
ATIEZR L - - - 52.5
SMT 60.2 9.8 29.6 53.5
CNN 53.1 19.1 39.2 55.1
Transformer 42,7 324 40.1 56.2

D FIGEBDITIEETILDOH A

HEEL o, KERFEZIZLWTIRS, &5 FHLFARPRIIANTLR2r oA TT,

STEE A KENBIRVIEEERL T, SHILLEBRRITATHrRD -2 TT,

FTIEE B FKEPREBROBVWTHZIZL WD T, SHIILFEBLRIABRRITEERATL,
FTIEH C FIZIHEIZL o720 T, SHHIRLEBCBIIANTIERATL,

SEED 20k, KENSEIZOVODT, DEBPEIIATL I3 EL D E L,
FIEZFE oo, KEZFELDOPAET, SHHLFBCRIIANTI o 72ATT,

SMT s, KEESHEIZLWTTRS, b SHLFEECRIIANTLR > 72A TS,
CNN oo, KEIHFEZLWTTNL, b3 SHLEBCREIANTrRPr572ATT,

Transformer 72725, KIBIFIHZ I D o72D T, b5 SHLEBLRAIANTLRNLo72ATT,

16) https://github.com/mocobeta/janome
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