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Studies of the Impact of Subsequent Context Information in
Grammatical Error Correction
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WIEM D ETIE (Grammatical Error Correction, GEC)
X, 5A6NLTFAMNCEENDBEDRE[ETEXRY
TH5. GEC ET M X ZETIEDOMREE, =2 — 7%
WERRFEOEA LR ICEI D KEL A ELTE .
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MITETIET 2 2 WOl S 5. b b &k ML
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370121, BHRXOKHIRE 2ZET 20END 5.

(a) Today I go to school. I attended a lecture
there.
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WEBZMATETVE 2 D18%FE T 5. 1 DHOD Segment
Embedding TlX, & b—2 12, BIT30R, FIIENRY,
BIEXIRDO VTR T 202 RIARI MLRBZELS
bHE 3. 20HD Context-Aware Dropout Tl¥, &I 1IEXR
XEDXRDPERIND XD Fay 77y N RELHET 5.

2. PHEMZE

XREZE R L7z GEC OFeATE 2 LTI, Chollampatt
5 [4] % Yuan & [18] A3d 3. ZhHidng b Sequence-
to-Sequence (Seq2Seq) EFNE AWML TH 20, D
55 Yuan 51, HE— Encoder DET L ¥, #EE Encoder
TRIEMREX e XRER ALICZya—FF23ETLE R
gL, #ETEhEWERES B LA EEREL TV S.
Yuan 513X 512, Z OEE Encoder €7V % W TR
XE L FTIEMREDBIRZ AR, FHET — X2k 223D %
BDOD1XNH 2 X e Xke LTHW2 ODBEHETH - 7
EHEL TS,

FEWBIARICB W TS, U Seq2Seq £ TNV TXARDE
JICELD RHAZZWHSED % S FIET 5. ZDFEIE, EBIMD
Encoder Z i\ 2 Z & TXHMNOFERICRE 52 53D,
Z U TEIER T 2 i % — X0 HEBCOTIEE ST 2 DIk
AMTEZ 1. ZOSBEHBEIET S Zhang & [19] 13,
#8172 Transformer X — 2D — Encoder EF /LT, XD
RIE LB EL Encoder /Decoder @ € 7 WAZVLH T % PERE
ZEONZ e ZHME L TW3. Fernandes 5 [7] 133k
L RIRRN S A& U7 R5% Transformer IZA 13 2F
HEx WD, HHIEMATYRIERPEETH S 0D
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NA T RAEETIVIZEZ 2728, CoWord Dropout %1245
L7z, Ztud, BERARCD b =2 v ho—#%e 7 v & A
1Y, mask ICEZMMZ2HDTH 3.
3. REFE
3.1 HIROXRZZERLT] GEC
HikoOXiREEBLZET L (XREEET L) T,
Yuan & [18] D Hi— Encoder €7V & FIHRIZ, FTIEXHR
EXMRERE LRI E AT 5. AINTED BHIRD
REE, FEEBREREZ LI EE 5. HITT 2 n XBLY
BED m L2 EDLEMI, Entem LRI LITT 5.
RIIERTRSCE FeATR, bR Z RS 5 5 72 9 ORIz
=22 LT, ZRZFHN <cl>, <c2> ZHWB 2, &t
J8F 5 3RDY 0 XOHE X I NEFMAL RN, 728 213,
LEIOHI (a) D 1 XHETIENRT, Zhzdok 15
TS 23581%, A5

Today I go to school. <c2> I attended a lecture

there.
1 2N B ETIESCH

Today I went to school.
DEIIWIRD. 722U, FIIENRAEDRESPKREITE
$, FEESN RO EXRE LTRRZEWT — AT,
ARER D & D TR FMHFIGEVWE T ke LTHEAT
5. e ZIX EoBIZE 1% 1SR 2855, FTIE
MRIIEN DXL TH 70, FTATREE 0L EZ, Bk
DFE0R L ERICHKRATUIEZTS. MEE, RDL5C
Efbahns.

T

P9 (y(l) |I(z)) = H pg(ygz) |w§l)7 C;Zr)ecede’ cgczgllouﬂ y(<11)5)
t=1

(1)
@ 0 NG
precede — " >max{t—p,1},<t—17 “follow — “>t+1,<min{t+f,T}

(2)
7k, 20, O ZEhrhFEselll, FTEXo% i, T
Z oy ORINE, p ZATRE, fREFURE, 6133
SR—RERT.

3.2 Segment Embedding

Segment Embedding ® D €7 L Cl&, ASIRFID b —
7R FVERICEDAATZDL, ZADETR,
FIIEXR, BHSUROWTIUCET 20260 T, Bz
ZR7 MREAZELADLES. ZhickD, 3SEHOX
ZXBHILTANT 5.

3.3 Context-Aware Dropout
Context-Aware Dropout (BLTF CA Dropout) »bh €7
ATIE, XRESRDO ANTIZ, FTIENREICEENS
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b= Y OMDAARBUCH T 2 Fay 7y s REe R
SED. DFEDMRE L DEMRLLETESI SRS LS, 5T
IERR S OEROMHENANCE K EENRETHEE 21T
5. R=ABIPETENRLD Fuy 7F7v v RBrezhz
A Dpase, Peurrent &5 2L, CA Dropout {FXD X 51TE
AMeah .

rj@ ~ Bernoulli(1 — p)ﬁ (3)

3 = £ o x0 (4)

p= { Peurrent
Pbase
Thh, xO yO g, zhzeh oy 77w MR, %o
R7 MARIROZRI, current IZFTIENRICET S +—
YDA YTy I ADEE, © BT X EERT
AR TE, XR—RLRIZNREBET LD R Y T
7O NEE—FET03 2T 2DIINL*, CA Dropout
DETFATE, FTENRTHLTE RrYy 77T bR
Peurrent = 0.4 ZHW S,

4. RE&

4.1 F—=RtEv

72720,
(i € current)

(i ¢ current)

®1 77Xty MIE

F—Xtv b HHXE X ER

335k FCE-train 17,824 29,145 2116
W&I-train 22,550 35,090 3000

NUCLE 20,049 58,038 1397

Lang-8 1,074,910 2,032,319 177,847

77777777 3 1135333 2,154,592 184,360
B3 FCE-dev - 2,264 159
52 b BEA-dev - 4,384 350
CoNLL-2014 - 1,312 50

AR THHAT 27 —&ty bR LIRS, JT—%
1Z1& First Certificate in English (FCE) corpus [17], Write
& Improve corpus [2], National University of Singapore
Corpus of Learner English (NUCLE) [6], # L T Lang-8
Learner Corpora v2.0 [10] %, B¥7 —&I2iZ FCE Z W
5. ZTNHDT—RIZOWTIEREHMLEE L LT spaCy v3.3.0
en_core_web_sm WX KB X DEBI UL =27 ML EIT 5
72*2. F72 Lang-8 IZDOWTIX, JGEEEEEH LSy A
Mo, PRALBRERLE 2, FIET /T7—>ayk 1D
b0 L T/HEAT 5. ZHud Chollampatt & [4]

Lo Zorry 7Y rRIE, 1% 1 ST ARV TR
IZHBWTO0.1, 02,03, 04 DIBTRBPHVRAITEZRLED
DTH 5.

2 Zh s DI EREIT o 7201F, AR TR F—%
t v FTEDNI spaCy 1E v1.9.0 &<, XHDEYHRS
Nz elizks.
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T2 NANR—RFTX—X&

T—X%77F % Transformer (base)
b8 il | A=A Adam (81 = 0.9, B2 = 0.98)
SRR Label smoothed cross entropy

(e1s = 0.1)
LIRS 70, 000
Ny FH A X 256
FNA R 1 NVIDIA RTX A6000
FER 0.0005
HRRRA Y a—F Inverse square root
Fay 777 bR 0.3
VAR ANV DN 1.0
E—2a¥% 4 X 12

WX BATUBEZ B L7 ETH D, ZORTEHEORE
1213 Lui & [9] 1C & % langid.py =MWz,

MAT, UEZHELIRT — 2 2E2 5, ROSEM
Ziiie 3D AT 5.

o X LE[EXOMICEWDHS.

e BPE (%) #MR, ZOXrHitk3 Lok (F—

V) BINRTIUESOUTTH 3.

T ZTCHI Lot o®ud, £ 1A LORT
P EDF—%% v bid BEA-2019 Shared Task [2] 14
T HNERD, AL TIERERZHEE § 2 HEEDr S,
NEBMTREENATWS T =Xty P LHAEHTEZRWN
EWSTHIRIARD Z. ZDIDHT A T —XITIE BEA-2019
2] DT A b F =& TR BFET — & (BEA-dev) ZHW
%. %72, CoNLL-2014 [11] D7 A+ F—X bWV 3.

4.2 SRERERRE

E 7T Transformer [16]) ZHWS. NA =085
X — &%, [18] B & Uf Transformer (base) [16] ZZ#E T
R20DrBHr L V=i, Fairseq [13] ZfEH L.
B 77 — F53ENCIE Byte Pair Encoding (BPE) [14] %
AL, FEEAIRT — 2 OFRTIEX A & 8000 [ElD~—
BIEZEDITo %, XRRIZDOWTIE, 2 THZ (18] 5D
TR E 2, AROXREDEFH 3 XA TL25
X2 BMHAEDLRBIZOWTERZITS.

4.3 Vi « S

FHEC, BEFOXCHAL - BlH D Fikz w2, BEA-
dev DFHETIZ ERRANT Scorer [3], CoNLL-2014 T
MaxMatch Scorer [5] 12 X DA S Fos 227 ZHH
L, EFTABIOXREMHEOLEZTTS. £XRAZ L
FM e BUEXRGFHFDOBT, AREININTED X5 7%
BODD B EWENC AN 5.

5. RERER

5.1 FMEXIO7
EFAH], RS OFHIIR a7 2R 3 ITRT. Mt
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e B OB, FhehE BT 5T 00k & @ik
DB ERT. & EBEROIRZ LEXRER T, L0k
0 DRI SRR LS DRERE R LT .

F3 BEA-dev DR a7 IWCEHLTHERER 2 &, Xk
ERETNTE, FIkiiURzEE T 25:600£< T,
XA LM% LRz Ra7psBdohiz-ennhrb. —
77, FATXIRD HAE BB L5 T, FHiiR a7 KT
L7cbOBEBA LN, BRETHIXRENFAIL L %, %
TR & D #efislRic & % HERECE IR 2 WEANE, EF
MZE BT RSN, Segment Embedding & D €7 /LT
&, R=ZADXREEE TNV E R THEDP R S NRngE
o dHofehd, o1 1EMHTIE34.93 D Fos 27015
bz, X, BETAEEUTHRD SV BEA-dev D
Z2a7TH%. CA Dropout D ETNVIZOWTIE, AR
ZRETNEIDRATIMET T 203500 7z,

—77, CoNLL-2014 DR a7 » &%, —H5Ei 2 iEimn
"wons. EiTke &k enzhnzF UXRETE
& U735 8 DT, TR A ENERER R L 72
&1 Z% <, BEA-dev X ISFDOMEMB R SN2 FERE o
Jz. 727 L, T NEDLET Segment Embedding & D
TR D JWEREER R T AIE, BEA-dev 12 & % FHfid
R HELTHBD, 3B OFKMTERIBDFy; a7
BELNT.

5.2 EMD

AEITIE, BEORHICEDZIMDICEHL T —Z X
RT 42175, 18Tz & 512, BFAORH DR T
ERBRERPBETHZ EEZBND. 22T, Th
PECGITIEOHEFIZER L, IRERIGFTEMRICH 25

B BN NS 5.

A DIFHNCEE T 23R DETIEHHIZ, ]| 41017, FHX
BLUZHIE, BEA-dev 7—Xty Mo LA D
DTHB. ZHUTMZ, XHR7R LEMALE11E 2 &40l
NzEZET5. Zasldvihnd, Transformer 7 —F 77
FrEZOEEHVEZETLICEZHNTHS. TF b
WWEFEN D RFFETIENGR, BFIEERD 7 35T EE
ZRT.

ZORPL, XMk LTI pronounce % pronounced
ELTHBY, ZEEIGFTETE TVWARVDIINL, 1
2 S TUE was pronounced & Wl - BEDOW A ZIEL < ET
ETEZednhsd. ZOEFIFL 2R 1FMHTHIEL
CETIEEND, 1R 1IPE2R0BREDFEMFTII is
pronounced L EEDADEIEICE E -7 0o, i 3 XiE
EOXIRERE AT EZETHIHTIELLETIETE % &
SWCHoIeERB. ZD—FT know = knew 72 ¥, X
REZMIILTBHBIELLEFTETERWVERDBIE SN,
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K3 ETN - UREMZ L OFHiR 27

SRR L& ARE TR
BEA-dev CoNLL-2014
AN 0 1 2 3 0 1 2 3
0 32.68 32.08 32.82 33.70 50.85 49.20 48.42 51.31
1 33.14 32.98 34.54 51.83 51.01 50.64
2 32.24 33.03 50.08 50.03
3 31.87 50.62
X7 E+Segment Embedding
BEA-dev CoNLL-2014
N2 0 1 2 3 0 1 2 3
0 - 32.45 34.87  33.69 - 48.64 50.35 50.66
1 32.39 34.93 32.67 50.38 50.85  49.92
2 32.87 33.03 51.25 50.34
3 33.28 52.78
X% E+CA Dropout
BEA-dev CoNLL-2014
N2 3 0 1 2 3 0 1 2 3
0 - 32.45 33.92 33.31 - 48.88 50.84 50.7
1 31.97 33.83 33.16 50.71 50.26  49.77
2 32.42 33.00 50.79 49.94
3 31.84 52.10

£ 4 XWREEET NI X BETIEEH]

JFxZ There was a funny thing when I went to the marshal. The teacher call my name for twice and
he told me to stand different place. So I know that there was someone whose name
pronounce same as me. Near the race, I was very nervous. When I was running, I heard my
housemates cheering and the wind passing my face.

S So I knew that there was someone whose name was pronounced the same as mine .

AR LSR5 So I know that there was someone whose name pronounced the same as me .

% 1% 2 SIS

So I know that there was someone whose name was pronounced the same as me .

6. HbHOIC

AL, SHERDETEET MR LT, FTEMRXIC
mz, ZOriEOXREZ AJI L7zt ZICETIEHREN Y 5 &
b5 22Nz, BEFIED Segment Embedding 35 X O
Context-aware Dropout DA Z HHE L 724558, Segment
Embedding # D E7 VAV HEICRDRERRTT
DEEDH SNz, 7272 Ul 2 XX RE S 2 FFifi R =
TICE o THRL D, BEA-dev TRl 1 XF2%ANT
% 5&fF, CoNLL-14 TIIEITT % 3 XDAHE ANT %54
T, RbEmVWEREELE LR,

SHOMFRRE L L TIE, SRV Seq2Seq £ 27 3
ETFTUIZBWT, XRERE AT I2MREFETL L
DEFLNS. BRI LTiE, RIIZ7THICED
CETNVERWTXREZZ R L7z GEC 2175 Z &R
LB, RENX 71T 1E Omelianchuk & [12] 12 & D SCH
fif GEC BV TEWERER RO Z L AVRENTED, 2
NICH DV IRERBETNVICL T, XhEVHEREES
LB AREED D 5.
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