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Joint Learning of English Spelling Error Correction and POS Tagging

1.

EREBE

Abstract: Automated grammatical error detection and correction tasks for the second language (L2) learn-
ers writing of English have become more important in recent years. L2 writing contains not only grammatical
errors but also other types of errors such as misspelling and punctuation errors. These ‘ungrammatical’ errors
often disturb part-of-speech (POS) tagging and dependency parsing, resulting in an obstacle for grammatical
error detection and correction tasks. Spelling error correction and POS tagging have been studied inde-
pendently but in recent years joint learning of related tasks has been successful in improving NLP pipeline
processing. In this paper, we propose a joint learning approach to English spelling error correction and POS
tagging. The experimental result shows that the proposed method can correct spelling errors and label POS
tags simultaneously for L2 writing as well or better than applying each method independently.
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(#) T think it is *verey/very *convent/convenient for the group.
FTIERG: -+ (4it?, ‘PRP?), (4s’, ‘VBZ?), (‘verey’, ‘PRP’), (‘convent’, ‘NN’, ---)
Al1Ef#: - (I8, ‘PRP), (4s’, ‘VBZ’), (‘very’, ‘RB’), (‘convenient’, ‘JJ’), --)

B 1 ARV Y730 ENERRE bG8 7/

Fig. 1 POS tagging using spelling correction.
(f51) -+ doing social research and some *analyses/analyses.
g Y Y

FTIEMER & Z O0hE: [‘analyses/NNS’, ‘analysis/NN’]

a8 AT RS - (‘doing’, ‘VBG?), (‘social’, ‘JJ’), (‘research’, ‘NN’), (‘and’, ‘CC’), (‘some’, ‘DT’), (‘analysys’, ‘NNS’), -

2 AhdERE e AR v JETIE

Fig. 2 Spelling correction using POS information.

F KD AR S ENIRIZE TIE, AR v ZERDETIE
gAY ST, WESURNT & Vo7 ¥ 2 7 IZESIN 7284
T4 VIR TUBE NS Z LB WNTH-7. D% D
AR ¥ RO FTIEDORE R % W, MR o A L
T5EVRHILXHE, FLAVP—2R b7y FICUIT 2
FHATHD, ZHUCEZNZTND Y A7 BZNZF LI
Fbh, MHICHEINTELEWIEREEH S, Ll
WAEDREEEORm EIck>T, ZOXI L4734
FARTHN - WX N7 E 79 A7 2 AL, FRpICOEE
THEEEENHEHIN TS, Thbb I E TS
b To7&y 27 OfTIcBT 2 1E#%E, HWIgHH
LAV omENIcAd2 L nw) 2 ETH S,

CDX)RERPS, KR TIZINE THNICEY
FNTELARY VD ETIE & iy 7 2 A
EEL, WP A7 ZEIRIIEITT 2 FIE2RET 2. AR
Yy D ETIE & E Y AT 2 FIR ISR 2 2 &I
£oT, AOOBHEREZMAT 2L TEL LI IR
BrEZoNs, OF), ARV IHEY ZITIET BERIC
AT O A I, 2 LGS 2T R T BERIC
AR v TEIIEDOEHREZNHT 2 2 £ T, MENREITRE
Ex B2 ETEICk S, HlZAIEE 1Tk, ARY v
JEDEFIET 22 ETIEL My s cE s &
ZRLTED, B 21%, WEERCE>TARY) v 7ERD
STIEDBEMZZ DAL I ENTEBL I LRZR LTS,

DUF, B2ETIIARY V7D &L Z2DRTIEIZOWTE
FOBHFRICOVWTIERS, Z L CE 3 HETIIARSEE
B BT 2 A BIC LT, AROfRLETEIcH
WTHIHT 2, F4ETHEET- FERICOWT, Z20F
E & FERDOFHE K OBEZEIT, LD EfEMEE =
TR 3,

L Ins Bt ownTy, RENLEEEFEE 21— 2 TH S CLC
FCE Dataset 225 #H L T 3,
http://ilexir.co.uk/applications/clc-fce-dataset/
CLC FCE Dataset DFEfIC D WTIEEE 4 TETHAR S, £72, f
#% 744171213 Natural Language Toolkit (NLTK) %, A~
Vv 7 OFIEEMH IS GNU Aspell 21 L 7.

NLTK 2.0.1 http://www.nltk.org/
GNU Aspell 0.60.6.1 http://aspell.net/
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2. ARYYVITROETIE

AR v D IVICEH E FONEREPHEA LIS
L DHFEDORY 235 LTHD,

o RS (*liabrary — library, the — then)

o [FIEFHEFEGE (their — there)

REBEFS5NS. 7 Bao 5 [8] I,

o 7%E (news paper — newspaper)

o iy (soon — so on)

DEIBPIS ARY V7D L LT 5, FEMICKGES
BHEaA—RRACBIBZEVICH DX ) RBIBH 2 LD
5, KX TOINEEZARY VIR ET S, ZLTAH
KSGEFD OHMEICE EN D

o JEYTPIRLE (showed — shown, like — likely)

B 2880 DA LIS BT 2 AR ¥ 73) OXWRICE
DBHIEETD, BELS, KEXPMRET 5 TFHETIEA
ARV v 7ENE E G F 74T &2 FIRFISAT ) 72 @, i O
WEWLSFRD ARY VUETIRICEHATE 2 LE2 o0
20TH5,

KICTAARY ¥ 730 FTIEIC BT 2 B ZE 1Ic 2w Tl
N5, ARY UMD ETIER, £k H IR0 @iz ik
L, WRHERTICON U CETIRBEAT 2 Ko THRE D JA T & v )
RPELZMETH 5. HIZIE, Chen 5 [9] 1FARY v 74
DZEURE 7 ) a 7N LT, % DET IR Z R
R SHR T 2 FEZHWTED, Islam 5 [10] 1 Google
Web 1T 2 =820 6/E L % 3-gram # W7z AR ¥
0 oM - FTENEZRE L Tw 5, 72 Sun 5 [11]
B 2 7THRRDOIZ Yy 7 AV —a 06 AR v D b
FIEBROT— I N2 TE L L 2R L7, aEIRHEE
KT 2 AR v 7RDICOWTIE Bao & 8] 10k %77
7MWl 7a—FPREINTHS, LirLeino
WHZEIc BT, FTIEREAT OB PE] B 2 O I I 1
HEEOREICET 2RO AZHE->TE D, MiAlEHRz H
W ZARY Y DI FTIERITDbI TR,
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the *begginning/beginning of *Auguest/August .

F---"/ || g =TT TS opTTT T oreTTT oreeTee r====5 | 1
[theror | bmn 4 esnn_Fof in/m e in/n - AN 4 b gues i+ /|

{1 l' ‘\ .I"

\ N m———— I | VY | A | Y I

T oegve F{ o | e a1

begginning/NN (INCO, beginning/NN) ’ Auguest/NNP (INCO, August/NNP)

B 3 SEEEAEEOMSUIH T 2 REFHEOWEH
Fig. 3 Example of the proposed method for L2 writing.

3. BAEHEUEBICKIIZEEFBELRRFE

fayE L idlc 0y 27 0N E 1 DDE T VICHE
LIgNTd 2 FiEThH Y, EFOFHEBEIOMN B S HAS
FEALBLIC N T 2R A Tv 5. Bz, 2008 FED
CoNLL (Conference on Computational Natural Language
Learning) TI3HFER 2R AFBIGR & FORMY 2 (A7 BA 1R 2
B AE T % Shared Task [15] 235 X 41, Dahlmeier
5 [16] X HTER Y 2 GERBERIEARE & HIREEHIN 52
FIRFICAE 2 k%R LT\ %, %7 Watanabe & [17]
VRN EETE R G D KIS 72 AP BEAR & dEE DRER 2 M G
THETAZREL TS, I5ICEMARS [18]I1ck 3, H
AFEOHGEE S, Xo#EERFEMSEE W) 4008 Ay
Z ARSI 2 L WIHIIFE LB T WV B,

WTNDIIRICE VTS, faEE 2T GaDTin
ZNZNDIENT 2 EFNNAT ) 234 7T A4 VBRI HRE
WIEEZHLTwE, ZEZNENDMHTICE T 2 1EHR
ZHOICHSE L 2o 22U L Tw 3 2dTH D, 7«
720 206 DWEAMATIZW TS IE L WU T 2 [
R 2T >TE D, KRXPBRET L L) BARY) V4
D 2 & AU RTEER IR SN TR,

Z ZOARHSCTIE, BHERICNT 2 0 7 SOUHEE &
AR v R ITEE FRICET T2 7L E2RET 3,
RETHE I HAGEO R BT TRV o5 3 R

FMrANEZ S EIZLTWS, 20O, IELWERD OHEEIC
MATARY ¥ 730 OHGED / — F OBERITIEM L 724k
BT, MFADRINT RY) v 7 mfTH, RELAR) VK
D DOHEER ) — FISBIMT 2821 TRARY) v 73D 23%
5y T k& TRTIEMRA) e T, Tk
DG Y T ERIRFICARY Vv S OR) ZETIET 5 2 &
DIFREIC 72 5.,

B 3 #filicE % &, *Auguest/August &> ARY ¥
T 03D o e, i g 7 AT OBE O HEE T EIIC R
WLTLEv, ZOE (A/NNP, u/NN, guest/NN) 5
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(Au/NNP, guest/NN) O & 9 &> il & 7 %2 45 L
TLEI. LeLHEMCARY v 731 ) O¥EELETIER
DHGER FEFHIBMNT 5 2 & T, Auguest/NNP (INCO,
August/NNP) @ X ) IO 2 HEE D E B L e & 74
FET9H LR, ARY V7D THBHI (INCO) &3]
1B (August/NNP) Off#2> 6, 3D OFTIEAAREIC 7%
5EVIHEHATH S,

I CRIEIC R 3Dk, FTIERHHE L0 X ) ICHGT 3
DEVIRTH S, AR ¥ 7D OHFED KPR HGE
TH 27, FTIEEHMOBEHC ST OFEME (e
BE) %, A ¥ ZEY ETIERI O SR % SRk B g 2 —
RNAD SRR L RFATIZ VS, Lok ikn# A
5%, ZNSDHERZACTARY v FETIEGM% %07,
HEEOER IR FZENL, 2/ —FigBENTs 2L
T, AR V7Y OHGEICKT 23 IEREZ L 2535
el 8 ZANT 2T CEDSAIREIC 5 5. E A RAFRIC
AR A bR RGET ZBICHITEIRE A CEAMTEZ T 2
LT, RAGEDAER A N ZHETELLHICT S,

4. RER

KRFEERTIEARY ¥ 73D 2 & AR L Tlitad 87 7
DG & ARY v 7D FTIEZ FARIC T, 2 0A%01E%
BRRES 5.

4.1 RBROFIE

BUEES  DYEEEE a— " A0, (o a—
NZIZDOWTIE) AFENTWE, LS, win
DEFEA—NRAS T = A Xp/NE L, (0 8 7B
THRV—=bHE—-INThWnEWIRTENS S, 22
TARERTIE, HEFEAEF I — A0 THRENL CLC
FCE Dataset *2 [12] Z i/ L 7z,

CLC FCE Dataset & &, Cambridge Learners Corpus

*2 CLC FCE Dataset i% The 7th Workshop on Innovative Use of
NLP for Building Educational Applications (NAACL-HLT
2012 Workshops) @ Shared Task (Preposition and Deter-
miner Error Correction) THiH I LT3,




BB SARERES
IPSJ SIG Technical Report

& 1 CLC FCE Dataset IZ&1F 23 b O (L4 6 1)
Table 1 Error Types in the CLC FCE Dataset (Top 6).

Mmoy47 % | Z—7Rl %
Spelling 8 Verb 20.8
Replace Verb 6 Punctuation 14.2
Replace Punctuation 6 Spelling 10.7
Tense of Verb 5 Preposition 10.5
Replace Preposition 5 Determiner 9.5
Missing Determiner 5 Noun 9.3

(CLC) 5 the Cambridge ESOL First Certificate in En-

glish (FCE) examination ® Writing F{B#*3 0 [A]7 % #h

L% :1—/\°X“C‘W) D, \BHIKHEHT 22 IDBAFTIHI N

T3, By 73 EMmFAPARY v, FEikk D

IR L T2 NZNER (Replace), A (Insertion), HIER

(Missing) 7 £ D OFBICIE L 72D DM S LT 54,

R 1ICCLC FCE a— R AKB T 2EHEOMY ¥ 4
7O ZRT. ZORPLOOLPE LI, EFHEDR
DDHIL, AXRY Y TEIBEDLHEDPKREL LD
»%, 2L TI4d CLC FCE a— SRR -7 & Tl
2, WEEEEBEORD IS 2RERL X ) REA»H
52 EDBOIPOTS [14].

HERTIE CLC FCE 2 —8 22 54l L 72 1200 A4y o
T=8 7 7ANERG L7, &7 —%I2id12%ki32D
DEFEPEEND, FRIEDOFIRIT 13.9 T, i
UL 3Th8FETH B,

i D RGN 7 XY > 72l CRF (Conditional Random
Field) [19] ZH\>, CRF OE NI R T REE MRAT
% MeCab *> %2 L 7z,

FERFCHG 2 23— 2T — 7 i h 24T
Z[1IEL 72 CLC FCE 22—/ 212 Penn Treebank *6 % il 2 7=
bOZMM L7, 7272 L CLC FCE a— SR fhgEi & 7
PG INTWARWE®, Penn Treebank ¥ X Y NAIST
English Dictionary *7 T%# L 7z MeCab "% M\ T,
Wy 7z NG L7,

MeCab THW 2 FEE I,

o KJHIL

o JiHEHREER 5

o frHBHRER T

e 2R}

3 Writing s TIE, v —PFH, KAFHOGLELZHEL S0
M HES NS,

4 EY & 7 OFIC OV TIE Nicholls [13] 22D 2 &,

*5 MeCab 0.98
http://mecab.googlecode.com/svn/trunk/mecab/doc/
index.html

*6 The Penn Treebank Project Release 2
http://www.cis.upenn.edu/~treebank/

*7  NAIST-edic-0.1.0

http://sites.google.com/site/masayua/p/naist-edic

8 PEROFER, MeCab DAy 75 DKL Precision =
0.944, Recall = 0.944, F-value = 0.944 TH > 7.
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speaking,37,37,-806,VBG,speak,VB,CORR,*
English:,22,22,0,NNP,English: NN,CORR,*
absuletely,28,28,-159,RB,absolutely,RB,INCO,absolutely
diffcult,16,16,1480,JJ,difficult,JJ,INCO,difficult

4 MeCab ICBIFBFEED 7 +—~< v Ml
Fig. 4 Examples of MeCab dictionary entry.

o MEl% s

o FIIEXIN/-FEDFER:

o iy JRITH

e F#% 7 (CORR/INCO)

o FTIFRDIHEE (IEFRSY 7D INCO DEA)
ZCOSV 74—y FTIERLZbDRMHHALZ, 2EE 4
IR I N AHITIE MeCab 12 & » THEBEREE S, £
BIREHR S, a X F2YE L ROMEZRLT»5,

FEFHCHWAEEF 7 7 4 A2\ TIE, Penn Tree-
bank I — 82 S5HHE L 2D DIFLETIELWARY ¥ 7
OHEE (ETIES 753 CORR) & L, CLC FCE 2—/3AT
AR VTR B LT, IREICET 2D & 73
b oicx LT, FIEROHEE (RIEK) LETIEROH
FER IS L 7RFATS 2 B L 7.

F7, 1200 774 V%H % CLC FCE 2 — 32056 7

LACHH L 72 1000 A3 D 7 7 A V&2FIT—4 £ LT
v, DD 2007 7410095100 7 7 4 LEFAFT—
%, 100 7 7 A Va7 — 2 IS L 7z,

BT =AY v ) & TETIEL 1%, %
a — S ZVERRRE & EARIC Penn Treebank £ X U8 NAIST
English Dictionary T%# L 7z MeCab % i\ THiA % H
BiftE L7 b &z, 0

¥, FHbT— 2 ICEEN D RKAGEHE, B X ORAGE
12X 2 ET IR O HURI2 1X GNU Aspell % T 2E1E
Btz MeCab O L —HFENEM L 7. % L CETIEMEA
@D a A FEHIZIE Google Web 1T 5-gram Corpus®92> 5
IRSTLM (IRST LM Toolkit)*! % Jil\>TIERL L 7 S35
TNERMEHL 7. "2 B RAGEOEEL IR M2 RET S
BRI L 72 iR B A 3BT 7 — & 0 & IxliifE 2 =k &

7o *13

4.2 FHETTE
AT S E & 7 AT OHEEREE RS K VAR T DET
IFFEEE % Precision, Recall, F % H\WTiTo7%. ZEM

O FEERSNE I NI HEEERF 2 — AL LTKI a—s82
(Konan-JIEM  Learner Corpus) ZffH§ 2 Z &2 61
203, ARFEERTHH L 72 Penn Treebank & Wk Ra3E 7> T
WE DR L o,

*10 Web 1T 5-gram Corpus Version 1.1

*11 irstlm 5.70
http://sourceforge.net/projects/irstlm/files/irstlm/

12 2 ZCEHBHET NV TROLMER p I L, -log(p) Za AT E
L.

13 RFETIE L =60 THo .
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YT, BEOARY Y IEODETIES A7 28T 5
Precision, Recall, FEIZDL T D X H i LTRD 7=,
o WY IHFE RS
el 7 ~OUISRE LT
1EL < WG 5T & 7o BEEE

Precision =

fiadl 7 AL DV IER T — & O GRS

1EL < b ff 5C & 7 BEE

= ——=— - S
Recall = s o 7 I R Wi

2 X Precision x Recall
F-value =

Precision + Recall
o ARYVITHMNETIEY R
MY RETIETE 7o jih%

Precision =

ADETIENS L 7 5 HAGE
o] B0 RATIET S 7S
D ETIE 21T o R
Fovalue — 2 x Precision x Recall

Precision 4+ Recall

ZNENDYAZIZBNT, il ¥ 7R E AR v 7
MOFTEZ M T GG L ZN o 284 775 4 VLR
L7csitr, Z2 L TIRETFETDH 2 RIET 217> 786 L
THB AT 72, WF Y 7T TIEAEE 2 — R AR
BB L 72 MeCab 2l § 252 N—2 7 4 vz, %7
AR V7Y FTIETIE GNU Aspell & Google 1T 5gram
DAHEMBHAT 2542 R—A T4 Vv E LEREFIEL DK
o7,

4.3 REREREER

el 7 7R OFEEHRIERIIR 2D X ) ISk o7, X=X
74 v EREFIETREEFAFORMEL %1, Recall & F
EICEVWTR—=Z2F 4 % kFAl> 7, Recall IZEWTHRE
FHED B[S 7B A XY ¥ V3 ) O BiEEZ 8l kR
LT TETwscntEIoNS,. PIZIEE 5 DOfl
1 Tl%, (*anoder/another, DT) &9 IEfRIZXf L, X—
A7 A4 ¥ Ti% (an, DT), (oder, NN) &53# LTI L 7%
B3, FREFIETIE (another, DT) D L HIZARY 73D
IIEEFRFICIEL Wikl ¥ 725925 2 enTETw
52 Ebh Db, KM Precision 23XN—Z2 74 V5 |
Do oD, ETIEBEMOMEIEL CHEETE T
noltkwtEZons, PIZIXK 5O 2I1CH 5 LI
(*arested /arrested, VBN) & \» 9 IEARICAT LIRETFIETIE
(arrested, VBD) &AL TE D, AXY V7R D OF[IE
BIELWb DD, M7 XNV ZIEL 5T 5 EHT
ETRWIEBDDS. K503, flaDk) %
57#l (*some time/sometimes, RB) i+ (*Donnot/Do
not, VB RB) Z&L AR v 7EDITH LTI, R—RAF
AV, METFHELHITIEL CWEZ BTS2 2 E2ITET
W, 2 LT 5 ofl 5 8 6 DX ) IR T2
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Table 2 The result of POS tagging.
Precision  Recall F-value
ARY v 7E[E%R L 0.9880 0.9688 0.9788
AR 7EIEHH  0.9879 0.9710 0.9794

R 3 ARYUTHEDITIEDRER

Table 3 The result of Spelling error correction.

Precision Recall F-value
Wy SRl 0.555 0.666  0.605
mal g 7 H Y 0.489 0.856  0.622

K4 A7 74 IEL DL
Table 4 Pipeline vs. proposed method.

Precision  Recall F-value

NA T 74 VR 0.9826 0.9859 0.9842

RRTFIE 0.9864 0.9887 0.9875
&L D (*please/pleased, JJ) , (*complate/complain,

VB) IZBWVTHR—Z T4 v, REFELE BITIEL @
THIEDRTETVLROT —ADL o ld, REFIET
I3 ((*complate/complain, VB) 12X L T (complete, VB))
EHNT2E0) XIICARY VTR D0,
ELWiEy 7G5 cEplb Rons., ZokHicy
#H, B, IRAE, BITEED IcB LR IR0 7 —
D% o FRE LT, 206 OFITIRETIER O HBEEA
WINBFET ZIEL WHEETSH 2 sz, RFEETH
L7 CLC FCE 2 — APy —PFE Vo7 R
ANTEPN TSP, XHICEEN D Z DD SR
DB IN LR EPNEZ NS,

AR VMO ETIEY A7 DR E2R 31187, HERD
R, RBEFEIEIR—ZAF A ViR Recall TREL L
[\l 57243, Precision & T235f5HRE o7, ARY » J7#H
DETIEICRI L7l & L TiE, B 6 @ (*descide/decide)
DREPHY, N=2AF7 4 Y TIELLEIETETW»3HD
BIRRETFEICECTORRICGEIIETE TR 2 b D03% 05
7. R—=R 74 VIZHAR Recall 25 E[A D, Precision 25 F
o FIRE LTI, RETFETIRITIEMOHIEIEL »
BEEL L CHEL TR HEEICN L THOARY Y RO ET
IERRISAIRECTdH 5 —77, RRMICIEL WIBICIZETIETE
ol lEZons, 6 @ (*than/then) % i
Bk, ARYVIETIENR L %5 than (EBRICHFET
ZHEETH YD, =R 74 Y TRETIEBfTbhizwy, Ly
LIREFETIE, Wiy 7 ofEmz v 5 2 & TRENIC
IELVHEEION L THARY Y 7D 2T 2 2 03T
E5720, ZOL)RITEMTONZEEZISND,

RARIT/SA 754 VP2 AT 7354 LRETIE L O
FAY TN EOIEICOWTHRE, R4l2HB L)
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B 5 iy 7SR OB
Fig. 5 Examples of POS tagging result.

Will b good for yor group you don’t need move to anoder place.

- (‘move’, ‘VB’), (‘to’, ‘TO’), (‘another’, ‘DT’), (‘place’, ‘NN’), -

-+ (‘move’, ‘VB’), (‘to’, ‘TO’), (‘an’, ‘DT’), (‘oder’, ‘NN’), (‘place’, ‘NN’), -
- (‘move’, ‘VB’), (‘to’, ‘TO’), (‘another’, ‘DT’), (‘place’, ‘NN’), -

Then police realized who were bank robbers and arested them.

-+ (‘bank’, ‘NN’), (‘robbers’, ‘NNS’), (‘and’, ‘CC’), (‘arrested’, ‘VBD’), (‘them’, ‘PRP’), -+

-+ (‘bank’, ‘NN’), (‘robbers’, ‘NNS’), (‘and’, ‘CC’), (‘a’, ‘DT’), (‘rested’, ‘VBD’), (‘them’, ‘PRP’), -+
-+ (‘bank’, ‘NN’), (‘robbers’, ‘NNS’), (‘and’, ‘CC’), (‘arrested’, ‘VBN’), (‘them’, ‘PRP’), -

5l 5: I was very please when I knew -

#1 3:  Now a day clothes is designed to be more comfortable.

(‘Nowadays’, ‘NNS’), (‘clothes’, ‘NNS’), (‘is’, ‘VBZ’), =+

(‘Now’, ‘RB’), (‘a’, ‘DT"), (‘day’, ‘NN’), (‘clothes’, ‘NNS’), (‘is’, ‘VBZ’), -
(‘Now’, ‘RB), (‘2’, ‘DT?), (‘day’, ‘NN’), (‘clothes’, ‘NNS’), (‘is’, ‘VBZ’), -

il 4 Donnot forget to wear a pair of comfortable shoes, because -+

Efg7—% (‘Do’, ‘VBP’), (‘not’, ‘RB’), (‘forget’, ‘VB’), (‘to’, ‘TO’), -
N—=Z74 (‘Don’, ‘NNP’), (‘not’, ‘RB’), (‘forget’, ‘VB’), (‘to’, ‘TO’), -
BETFE:  (‘Don’, ‘NNP?), (‘not’, ‘RB), (‘forget’, VB, (‘to’, “TO"), -

 (‘was’, ‘VBD), (‘very’, ‘RB’), (‘pleased’, ‘JJ’), (‘when’, ‘WRB), (‘I', ‘PRP?), -
- (‘was’, ‘VBD"), (‘very’, ‘RB’), (‘pleased’, ‘VB?), (‘when’, ‘WRB’), (‘I’, ‘PRP’), -
-+ (‘was’, ‘VBD’), (‘very’, ‘RB’), (‘pleased’, ‘VB’), (‘when’, ‘WRB’), (‘I’, ‘PRP’), -

% 6: T am writing to you to complate about the show -+

EffT—%: - (‘you', ‘PRP’), (‘to’, ‘TO’), (‘complain’, ‘VB’), (‘about’, ‘IN’), (‘the’, ‘DT’), -
R—=ZA 74V = (‘you’, ‘PRP’), (‘to’, ‘TO’), (‘com’, ‘NN’), (‘plate’, ‘NN’), (‘about’, ‘IN’), (‘the’, ‘DT’), --
REFHE =+ (‘you’, ‘PRP’), (‘to’, ‘TO’), (‘complete’, ‘VB’), (‘about’, ‘IN’), (‘the’, ‘DT’), -
B6 AXYYIHYIIEDLF 43
Fig. 6 Error analysis of of Spelling correction.
fil: -+ we all agree to listen to music so than we descide to come to your musical show ***
BT —4%: - we all agree to listen to music so then we decide to come to your musical show -
RN—=RZA74 V: -+ we all agree to listen to music so than we decide to come to your musical show -+
RETFE: - we all agree to listen to music so that we decide to come to your musical show -

12, PERTFH1498 Precision, Recall, F EETIZE W TS
A7 T4 VB E BRIZHR L o7, THUE L T 54
VLB TIRMST L Tlob i AR v ZETIE & S O
D, MEFETIEIRENH W20 tEZ 5N,

AT, INFTHNICBITINTELARY VT
MO ETIE & FE Y 7 AT DR G FE 2 IRE L 72, FEEOR
B, ARV U IERDETIE, &l s 70w iicisnT
b, @PNCAEES 2 & D & Recall, FAEDS LRI 2GR E 25
o, FAL T4 VA E OIEIZ B VTS, Precision,
4L T T4 VBT ORMFEDFTIEBRICAbE, BETFRICE

WTHRETIERMi 2 HFEIOEMN T 2 D TiE %<, 1-best DA%

TR & L CREZEISBIN L 72 MeCab Z W72, ZDdk 2
DIER L IIEDP R > TS,
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Recall, F DL TTREFIEI A 774 V% KR
LIBNTHEECH S Z EXRI NI, ZHUEZARY V7D
GIIE & i & 7 40T ORISR 2 A I v 5 2 LT,
ZENTNOREB EBL -0 EZoNS, 5 -
fhifr, JRAE - BITICBET 238D o k9, FTIERTOHEEED
FBRCHEET 2 HEETH 2 856H, MY OBHIETEL2HD
DIELKFTIETCEROWHAIBL W L 2R L, 2Dk
I RBEICBIT S ARY YR ETIE L S 7 f[HFico
WTIESHOTEE Lz,
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