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1 XC®IC

NiEM D ETIE (Grammatical Error Correction; GEC)
X, 7¥AMOENEAD Z HENICETIES % &
A7 TH5. EFETIE, FTIEZRDIEENZH
SEDDPEENROIADEREARL, —=2—F
WEMBIRICEE S 7 e —F TRD I Z b2 FE
ehoTWd, =—a— I UEHMERICHESL 7S
0 —FTlE, E7 VOIS KRR AT L ILT—
RDIEEL T2 5708, HEIBHER CHIAPIRER 7 — X &
L AT, GEC THHARER T — X EIZPETH
%. ZZT, GEC TIFETFILDFIFRICET — X %
HwzazeT, E7LVOMREZALIESZ VWS Z
EThbI TV (1, 2,3].

AT, BIRD GEC EF LD LI — I
HoOE, FTEMENEVED A T2V I T 25
PEEAD 23T — XICBMT 52T, ETLOD
RTIEMRED M EF 2 2 MEAE T 5. BARIICIE,
Omelianchuk & [4] ¥ Grundkiewiczy & [3] DEF LY
DL 7 —5Hr 0 HETIEERED W &I U 7= e A
MYICERL, IIBICHWREEE T —RITBIT 5
D RR—V BB LUTERLEED 24K T 5. GEC
TlE, REBRHEEE D — SR IREREE ) 24 L
IeT —XRTHAFEELI-ETvE, PEOYRE
7 — X T fine-tune § % Z & B—RXITH %73, AKif
ZE T fine-tune I W 5 EH 7 — XITEHUEED &
AT 5.

FERTIX, BELERD ZBIT 2 EIE 2 MUNCERE
AU, BLERD 2 &L HE T — X T fine-tune %
Tolzt%, SHICERLED ZEERVWEEET—X
C fine-tune 35 Z & T, HEHtaaliih D Fos A a7 H
ERITZ2Z ML= £z, 1 EHOD fine-tune
DT — ZIIFRELERD ZEME T, 2BHEHO T -4

1) BESETOREMEEDEF LY, BEA-2019 Shared Task on
Grammatical Error Correction @ Restricted Track TODEE S 2 7
LTH5.
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WEELER D ZBINS 2358 ThH, FERICAERT 258
LEEY oE&EEZBEYICa Yy br—LF U, Fos X
a7 B ERITBAREWEDLD B Z RN,

2 FEERE

ST — R OERGEE LTI, HEIERR—2 D
FIER, BOAEETNRVSUTEELEE D 2 B4R
THFEPREI ATV S.

WEIERE W72 BE L7 — R AR, = 2— 0%
WENER O R T Sennrich & [5] 12 &k » TR E L i-.
511, REELHNSEOAM T Z ANEZ2E
TIVCHWNERBO R FEEa — X% AJ1 U TRELDN
Ra—n"2%18%. Zh%Z GECIKJEHT 5,
DPEENROID LD DPEENDE L EERT S
EORETNALEIIML, TOETNMICEDDBEEH
BWXEANTAHZET, BOPEENIXEED
CEMTED. Xie b [6]1ZZDHRREZIRL, £
TILDTa— KRR/ A ZXE2MZA5Z8I2X>T,
IDZLOMDZELXEERTESZ LS.
RS (711X, FEHEADOMWRRE T EREDR
FBOFBFEHEIC X > TEDILNI-T fine-tune T35 2 ¥
T, REEOWEREE L -ELEED 24K T 2 Fik
PREL TV,

SRR D 2 EHZAEK T 5 FiEE, Zhao 5 [8] I
Ko TIREINZ. ZOFIETIE, BOPETIR
Wiz NE# - A - HIFR - ANE R ORIEZAT
ST L TMDMREENLIXEENRTS. LhirL, [8]
DFETIE, AL RVWESRED ZAERLTL
FOMHENEN D 2 Z e fEfiEhTWwW5b. 22T,
HEFEORDEMEE B L TR ZERT 2
W ZETHhRTWVS [2,9].

¥ 7z, fine-tune I2 &K o TREED R X A IZHEME7R
GEC €7 VEEN T 2L b FEET 5. Nidejde H
[10] 1, HFZFORGEERL HAEERIE X
NFEBHF - R2AZH», —&HY7% GEC ET L
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Z 12 OREE, 5 DOHE L ~ULITHEIL X & 2 B
KxATo7z. [10] TIX, FENBHID Cambridge Learner
Corpus VWO, RS (7] 1d—RAA I
TV EFEERN 2 0¥ EEI - RATET VR
fine-tune 3% Z ¥ T, 3 DDHEFEBICHEILX B 2 A
ZIToTW5,

PERMFFLTIIRIED AT 2 OEELEED 24 L
72T =R EHAIFE THOTWEDIWX LT, AR
ZTIE, FIEDRD A7 VBT 250GEED 2 i
AT2T—RXTET L% fine-tune 52 2T, ZDiR
D7) OFTIEMREZ M ELXE2 2 ZHIET.

3 BRUT—SEMFE

FELLT — X DAERICIE, FEDRD A7 IV ICHE
T HID BEIRINCAER T 272002, EBLERD 2 1E
BAERT 2 FEEAVS. HROED 73V 1F,
Bl4] DETFTND LT —3H TRl IEMERED KD o
BRI CTH B, MR L 5 EERFIE, {and, but,
or,so} D 4 Y U, ¥HEEILTHEHFADIRD 3
R—VRERT S7-HI1Z, ERRANT[11] 12X > TH
Hxhd IR E Missing) « B2 (Replacement) * 5R
F| (Unnecessary) | @ 3 DAY X4 7T L IThE
PERD OERFEZRET 5. AHKETIE, FEHE
T—RICEBERD 2R T 2720, BEERD DA
TEOXIZT TR REENTVWEEENDHS. b
EHEFETIMDZRET LI IL 2B YR
NRICHIZ 2 72912, iR 23b b e B EN
TWB X, AR D OERNRD SHRNT 3.

BianHw o Tna E, R P TEREGRD
DEBMRE T 5. ZOXITEENT WV B kA D
HIBR £ 7213 Al O ERtFAN O BILOBIEEITS 2 &
T, TNENRE L BIORLEED 24K T 5. il
T — X DMY DA HITH D EY | 70%DHER T
TRRD, 30%DERTELGRD 24K L, BEfE
DEGFARIBINT 555 X — & propiiori ELT O
IORRET A L.

(Pbutlands Por|and> Psolana) = (0.30,0.60,0.10)
(Pand\buts Por|buts Psolpur) = (0.94,0.01,0.05)
(Pand|or> Pbutlors Psolor) = (0.99,0.01,0.00)
(Pand|sos Pbut|sos Poriso) = (0.99,0.01,0.00)
7B, | XIEBOERFANZEN TV A5E,
Z VR LTEIR XN 0 D DEREADEED X5
ERb.
2)  FEAEATER A ICHEET 5.
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BhtiAs AW SN TWARWSIZH LT, 0.38P
DMERT T X LR EICERAZIHATSI L
TREIDOFLGERD 24K T 5. AT 2HkiaA 0%
i, TR - B 0L = e FARRCEIMT —2 0
D oA % B L T (Pand|g> Pbut| ¢ Por|ps Psolg) =
(0.65,0.25,0.03,0.07) ¥ L7=.

4 B

41 T—Etvkh

FEERICHWS 7 — &%, 42 HTHRIRT 3 (4 D
ETFAMBBICHVWOENZDDICE LY 2. FHHl
A7 — 2 121%, PIE 2 — S RIIZEERlT 5 — %k
L 72 900 /53X [12] %2 Wiz, #liciE, BEA-
2019 Shared Task on Grammatical Error Correction CHL
i X417z Lang-8[13], NUCLE[14], Write & Improve +
LOCNESS (W&I+L) train[15] ¥, CLC-FCE Dataset[16]
ZF\7=. Lang-8 ¥ NUCLE X, [4] TOH A XIZH
bEZEDIH YTV I LTHERLE. 720
BRI E T — X, 2% EHFET—XE L.

B 7 — &Z 121X, W&I+L dev, CoNLL-2013[17],
CoNLL-2014[18], FCE test[19] & F\7=.

42 ETI

GEC E 71121, Omelianchuk & [4] DEF LD %
i &, AMr—=2v%2%2—=4v FOFTIE
WEHTZ =27 VL RILVDEWE -2 FHA
L, GEC ZRH XY v 7ML LTH>TWw»
%. T WICIX, BERT RO HHEHEAET LD
Zya—X—pHveshTW3, KEBRTIE, [4]
T best single model T& o 7z XLNet ZHW\7z. A
R=F X —RL, [4] DEEIHEL T-.

A, 5El7— X2 X 2 HEFEE (Stagel) &,
EET— I X2 2O fine-tune 2> H LS. 1 [H]
H® fine-tune (Stage2) TIXFEE T —XD I B
PEOLXDOAPHWSRA, 2[EHOD fine-tune (Stage3)
TEEDZEOXEEETRVWXOMARHV LN
5. 7Rty bV AR, TR Y
DERETHWO N2 E R 1 ITRT.

4.3 RERHKTE

3 HI TN BT — X AN FiE % WV, Stage2
B X Stage3 THWS 7 — XITEEBERD 24 L
7z, EERIX, Stage2 DATERMUT — 22 HW 5%

3)  https://github.com/grammarly/gector
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£1 JIBucHERLET—%Ey b

Dataset Sentences Sampled Training Stage
PIE 9,000,000 Stagel
Lang-8 1,037,561 947,344 Stage2
NUCLE 57,151 56,958 Stage2
W&I+L train 34,304 Stage2, 3
CLC-FCE 34,490 Stage2

K2 ETNVOMEA T T — X DEEBER D A kiR

synthetic errors synthetic errors

Model at Stage2 at Stage3
Baseline - -
Stage2_10 10%

Stage2_30 30%

Stage2_50 50% -
Stage3_05 - 5%
Stage3_10 - 10%
Stage3_30 - 30%
Stage3_50 - 50%

JE &, Stage3 DATELUT —XEZHWBHRED 2
FEFEH % 1T o /2. Stage2 T D EELIGR D A Bl hfE K1,
P=(0.5,0.3,0.1), Stage3 Tl P = (0.5,0.3,0.1,0.05)
YL R=ZF74 21, B ZET W
T — X T 2 [\ D fine-tune 1T o 7=ET L ZHEL
7. BRELEETNLO—BL ZOMEDZDHICH
W T —ZDBBRER 2 IRT. EFLDHERER,
ERRANT (2 X D BEHIZ N 3 Fys 22 712 X D a¢fi
L 7. W&I+L dev, CoNLL-2013, CoNLL-2014, FCE
test D ZNZFAUIH L, FTIERR & FEHtaET IED Fos
Aa7rzEH L.

4.4 RERER

FEEAERE R 3 WRT. Stage3 D EERLAIRT IED
Fos A7zttt sg s, RUT—2%28AT3Z
T, iR EOMRES A LT 258 e EBLT 3
BEDOWANDHZ bbb, 72, CoONLL-2013
B 2RI IE TR MW a7 (2841) %
% U 7= Stage2_50 %, W&I+L dev TIZR—Z 7 A ~
b 2ar7»El (26.79-19.23) LTW3 X5,
BT IEDEREN TR T ORIt v P TR—Z 5
AEDAEELTWRETVIER N R/, Z
NoDRERD S, FTIENRD T — ZIZIH U TELER
D A R 2 B UNCEE 34U, fine-tune ICHH W S
T—RICRLEAD 2 BEAT 5 FENETNVDETIE
PERER FICRIRIITH 2 Z L IR X L5, Stage3
TELGFRD 28 AT 25813, HER/NZWEE
AR D A HE®R (W&I+L £ CoNLL-2013 : P = 0.05,
CoNLL-2014 ¥ FCEtest: P =0.1) ZREL -k =
WHEESRARTIED Fos a7 BR—A 574 Vb L5
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LTW2DIZH L, Stage2 TRELIEED 2B AT 2545
BlE, P=03F72EP=05DXIICKEDDEK
MEREPZEL-LEICRa70 FREENAE -
TW53.

4410 BT —REAZAZIVT

FEHiE v MicB VT, HEREAETIED Fos A 3
7 Stage3 RICHR D E R o TWVWBDIE, W&I+L
dev ZFR\W T, Stage2 THLAD ZEALLET
)T - 7. CoNLL-2013 ¥ CoNLL-2014 2B W T
%, Stage2 50 DA a7 (2841, 54.69) b EL,
FCE test TlX Stage2 30 D 227 (21.28) b &
VY. Stage2 30 1%, W&I+L dev D Hiaaa] B W
T, Stage3_ 05 IR 2FHICHEWR A7 B L
TW5. Stage3 TRLERD ZEALLETLVICDH,
N—=Z 74 LU TATIEMRED M B L7 d D3
FIET 50, 2270 LFEIX Stage2 TEGRD
PEALLET LI B/NELL BoTWS, i
ty MZBISRa70 LRBORKEL, 5ELER
DOBAXA IV 7 THRLUMEZR 4 ITRT.
INOHDRERDE, LR ZEOEEET—XT
fine-tune 1T o 7214, X HICEELEEAD 2 E T WE
BE T — X T fine-tune THIE5D, WRODEH H T
IVITHT ZETIEMRED R 2 L BT 2 A[REMED B
B REERSY.

442 BET—FEADOMRETE

#3 &D, Stage2 THUUT—2%2EAT 5L,
Stage2 #& T HRE R DOEEHEFAGTIED Fos A2 7 1ER— R
FAVEDERTT2Zehbrsd. Zorar7Zl
I, Precision DMK N3 % —77 T, Recall L7 T2 Z
LIkoTHlERIINTVS. BUGRDEAKD
Bt ] IE D Precision ¥ Recall DfEH%Z 3R 5 1T/~ 7.
BT — R 2B ERVEEE T — X T fine-tune L7z
¥ =% (S2_base), Precision 7% Recall X h &< % -
TWVWHDIIN LT, UT—X%EZEANT 5 L Recall
DI S A3 Precision K D E < 72> TW5. Stage3 IZEE
LEED ZEBALHE TS, BEGERD OARER,
& < 72212241 T Precision 2ME T § % — 5T Recall
B LEFRFTZMEANASNS. fine-tune IZHWS T —
ZANDEEBEE D E A Recall [F] LR H D, 2
[ fine-tune D 5 5 1 [B] H DEEFET Recall % 58T
B eh, mrzEbiEEl IEEREO M RIcH 5
4) FTERED Fos A7 \OHEEERL TRV 2ITHE

EMRETH D, FEUT—XEAIT K 5T 442 BTN
5.
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R3 Fos Aa7I2 & BETIEMAREDLLEE. Overall 13T IERAK, CONJ 3R E2 RS
W&I+L dev CoNLL-2013 CoNLL-2014 FCE test
Model Overall CONJ Overall CONJ Overall CONJ Overall CONJ
After Stage2
Baseline 46.84 28.06 43.19 19.74 55.87 28.57 52.20 21.93
Stage2_10 4590 1336 4232 1042 5557 2121 52.11 14.15
Stage2_30  45.50 9.08 4245 1136 5374 1772  51.61 13.83
Stage2_50  43.35 7.86 40.91 9.09 53.68 14.51 51.20 9.84
After Stage3
Baseline 50.73 26.79 43.17 20.83 56.59 35.71 53.35 0.00
Stage2_10 51.02 2557 43.18 2083 57.02 3846 53.15 11.63
Stage2_30  51.65 29.26 43.59 19.23 56.16  40.00 52.96 21.28
Stage2_50 50.76  19.23 43.70 2841 56.03 54.69 5335 1744
Stage3_05 50.86 3049 4327 27.17 56,55 3125 5292 1531
Stage3_10 50.89 2574 43.09 20.16 5647 44.64 5281 16.23
Stage3_30  50.19 17.01 43.19 12.93 55.94 23.39 52.83 14.00
Stage3_50  49.47 9.62 42.24 7.89 55.53 1698 51.82 10.56
Fa FOLEADEARAL I VRS DZ VR LIGNBEIERAPTHASINS Z T, b
a7 LRIE (BAHE) O EHBEFELTOEEDREELTCLE >
Stage2 TEA  Stage3 TEA
W&I+L dev 247 3.70 BEALND.
CoNLL-2013 7.58 6.34 ~ -
CoNLL-2014 18.98 8.93 5 OIS
FCE test 21.28 16.23

&5 BEHiFARTIED Precision & Recall DfE. Stage2 XX 1%
Stage2 #& T #%, Stage3_XX 1 Stage3 i THDMETH 3.

W&I+L dev CoNLL-2013 CoNLL-2014 FCE test
Pre. Rec. Pre. Rec. Pre. Rec. Pre. Rec.

S2 _base 29.0 25.0 200 188 40.0 133 238 16.7
Stage2_10 11.5 38.6 89 313 189 412 125 300
Stage2 30 7.6 477 95 563 149 737 11.8 46.7
Stage2 50 6.5 523 7.6 500 122 650 83 40.0

S3_base 353 13.6 250 125 66.7 125 0.0 0.0
Stage3_05 33.3 22.7 263 313 375 188 17.7 10.0
Stage3_10 24.6 31.8 185 313 50.0 313 16.1 16.7
Stage3_30 14.7 455 11.1 375 21.1 421 127 233
Stage3_50 8.1 432 6.6 375 145 550 9.1 300

LTWAAREMENE Z 5N 5.

%7z, CoNLL-2014 IZ81F % Stage2_50 = FCE test
IZB1) % Stage2 30 D X 512, HEHLFET EDPERED
R=274 XD AELTWRIZHEHL LT, ETIE
2ERDOHRENPENA L TWARLEEDEMET S. Zh
Li HEZMO ATV ORELERY ZAEKT L L

5, Ao A7 I VICET 2ETLD¥EEIE
%ﬁifhéut%m@bfhé.ﬁiﬁfi,%
Feal DRFIFA D ZAEK T 2 FIEHMRIRE L 72 o 72 il RE
ﬁﬁ%é REFED BART 2 RO E, i
HODBEENTVWARNWZ IFREEEI AT WE R, #
NN DD OFIIMER L T0W P o7, ZDX
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AFFETIX, BUIRD GEC & 7L TRl IEMEREDMK
WEEREERIEE D ICE B L, fine-tune ICH W2 FEEH
T —RILERD ZBINS 5 Z 8T, ETILOE

et D ORTIEVEREDS A B9 2 22 2 MEE L 7. FEBR D
fiR, BT 2 RELERD OEIE ZEYNIRE TN

I, fine-tune ICHW 2 HE 7 — XITEELEED 238
322 THHEIRAD D Fos Aa7»MET 52
Ebhhroiz.

ARG TR R D IOV T D AEEZIT - 72
DT, HOED AT VITBNWTHARFEIERN
THEheSBNEET 208N H 5. F, ¥HEHE

T—RIZHEDEFET LM ITHELG RV K
3 72%%“7‘ RERFEOBN S HETH L. R
X, RO DTFET 5 XENTIXEELER D 2R L2 W
X S THIlfE§ % /51ERe, gold reference DET IE % j
BOIEINTIE L WSS U TRELER D 24K T %
FEREPEZ NS, FELEED % fine-tune 7 — X
WEATZZ e TETADORIENRENM ETES 2
DRI NAUR, FED KX A4 ¥ RERHO
RN OB B 125 Z e B E NS,

EIEE

AT D —HRIE JISPS BHFE JP17H06101 D B %
ZFbDTH5S.
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A FIET— 2 DiEBERD 57

AT — X P TERGANPH VLN T WS XD (470,068) 12K 6 DREFRD DEIGENTEY, T — 2P T
B HW SN TWARWLDEL (723,983) IR - BEERD OEEGOME LT -EDE 2 S, HEitAMHVLN TV
WIS B BELEE D AR Rk 038 B1872. 72, TRED L EMED DL 73 v R 6 5B REFRDERKD =D
WA T 2 EA0E &y, B AERD D OBEZOBERFADEIEX, ThthEKT, RS 5ELA.

R N R8BI 04
Ro AE- - KT B O repl BB OBEGAOHE
RO Do DB HA , 1 bt (and. but \
%ﬁ‘b%& %’IJI/EI\ and 3725 065 orig an 4;.1 01'4 SO and, out, or, so 1
e e R
e oo 04 or 13t 0oy o 4 0 (0'99,;)’01' ’0.00)
B 2744 018 o 2718 007 O - (0.99,0.01, -, 0.00)
so 51 24 0 - (0.99,0.01,0.00,-)

B ZEflah

BlF— 22 AW I3 ETVHIDOZENEZRIICRT. FREBRD LB ITOWTIE, and ¥ or 23D 3
MDICBWTELER D ZHWEET L THENR SN, LA, REFADICOVWTIE, HEHEEXROLNLD 7.
WENR SN, BUT—XERDOHERARTA—ZPRELFEINTVEDDTHS. ZEDELERD K

Sh

CRA D OFTIEMERED S £ S IEHINE, [2] THRESN TV IRIRE BT 5. £k, R—ZXF74 Y TRIELLE[ETE

TWERRLLT — 2 2 W2 E TV TIEETIEICRI L 726, FRERETIEZ LT LE - 7261%% 10 1IIRT.

K9 BLUF—xEZHWEI 2IZE B EFAHIOZELE

Dataset Model Sentence
W&I+L dev  original It was a dark night it was raining until a big ...
gold It was a dark night and it was raining when a big ...
baseline It was a dark night . It was raining when a big ...
Stage3_05 It was a dark night and it was raining until a big ...
CoNLL-2014 original They may set a bias on this person even abandon his or her .
gold They may discriminate against this person or even abandon him or her .
baseline They may set a bias on this person , even abandon him or her .
Stage2_30 They may set a bias on this person or even abandon him or her .
Stage3_05 They may set a bias on this person and even abandon him or her .
FCE test original If you have more questions about the conference and something else , ...
gold If you have more questions about the conference or anything else , ...
baseline If you have more questions about the conference and anything else , ...
Stage2_10 If you have more questions about the conference or anything else , ...
W&I+L dev  original ... source of energy does n’t always maintain at the constant level , but someday it will be run out .
gold .. source of energy does n’t always remain at a constant level , and someday it will run out .
baseline ... source of energy does n’t always stay at a constant level , but someday it will run out .
Stage2_30 ... source of energy does n’t always stay at a constant level , but someday it will run out .
FCE test original I hope you will be happy with our conference and party and etc .
gold I hope you will be happy with our conference and party etc .
baseline I hope you will be happy with our conference , party , etc .
Stage2_30 Ihope you will be happy with our conference and party , etc .
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Dataset Model Sentence
W&I+L dev  original Although , one day later the headmaster found out the truth through CCTV , but we refused ...
gold Although , one day later the headmaster found out the truth through CCTV , we refused ...
baseline Although , one day later , the headmaster found out the truth through CCTV , we refused ...
Stage2_30 Although , one day later , the headmaster found out the truth through CCTV , but we refused ...
W&I+L dev  original Chinese American Literature is philisophical / literal because ...
gold Chinese American Literature is philisophical / literal because ...
baseline Chinese American Literature is philisophical / literal because ...
Stage2_50 Chinese and American Literature is philisophical / literal because ...
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