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Article Error Correction System Based.on Maximum Entropy Model
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Y(Center of Modern Educational Technology, University of Science and Technology of China, Hefei 230026, China)

%(Suzhou Institute of University of Science and Technology of China, Suzhou 235123, China)

Abstract: Computer automation correction of article errors in English grammar is been studied. First we define the
categories of article errors, and missing articles is also included, by using a maximum entropy model, extracting features
covering context, part of speech, noun phrase structure and so on, training the model on the training corpus, then use the
model to predict and correct the article errors of an input sentence. In the experiment on NUCLE corpus, effects of corpus
preprocess, model types and the size of the training corpus are discussed. We make a comparison with the popular Naive
Bayes model, at last we introduce the characters of English grammar to improve the model, a F-score of 35.48% is achieved,
the result is slightly better than the best result in CoNLL 2013 shared task. ‘
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CoNLL 2013 7 shared task #, Ting-hui Kao, Yu-Wei
Chang 2RI Y AT i 1 —A> 4 Jod 0, il gk
google web 1T ifik}lE, ZRaE%51E n-gram LA
PMI (EAER 2, 10 RV R K 4T BRI >4 i i) A2 157 A
AR 59— RREEE Tgeil ki AT4] 4, Golding, Roth
GV LT Winnow SVAI 43 a8k 1F 1R SCH
RIPHE TGS, 3 W T BRI (19 B i) 201 55 W) TR 45,
TR ] R I bR SCRE R AR 1) B, JE I,
Sy v DUEBEAE AT b B SO n] e S K R B3]
TE AR SCH SR I T 7222840, 7 Bl % B PR TR v AR B
{a/an, the, NULL}, #5%7R0AR 45481 H R ARFAIE 17 6t 226 HY
g5 R IRVRE AE R R G .

Alla Rozovskaya, Kai-Wei Chang 25E1gi B 537
28I Naive Bayes (1141 G2l A il 4 agatt 17 21
AR LG 10 M1 RIASE, 2 A
n-gram A, BEATINGE, ML bR SORA A IE—
M AR, BIIN7E R T 1 want to go home .Hid ik
R SCRFE, ATREARIIL SO want 23 28 Fi to 1EAT
M5, 2 N R Ze v B a4 W~ SCri6 4 to,
T AE At A 17,

2 T KRR 1 e ] 21
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£(a,b) = {1, (a = z'n.de) A (b = cat)
0, otherwise
i =123,...n, £ REKBBAIEFAL, n 28 BT 1R
TERR, IXECRFAERR T o) 5 X 5 5 1] 1 5 2 [ R 50 &,
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exp (3 2,£,(a, b))
i=1
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@ik 4, i the air cargo of the/NULL valujet plane
was on fire after the plane had taken off .- ixX L[] the £
AN M. @5 i B 2%, W in NULL/the modern
digital world , electronic products are widely used .
modern digital world B [k /b et ia], Nk the. @&
W REAY 5L, tn Here is a/the man .3X 5. man §i Tl A4
fi5, Nk the. JISA FATTAT LKk ek ial 1 4 Wi 4 o — A
PR AL B AEA ST, AT E =K
INDE. DEFI. NULL, ' INDE 54 ki a o
an(H1 T a/an [#5] r JE T- RN, WomT L4 —28),
DEFI & &1 the, NULL #5767 1, 84 H brmf &4
%]y € {INDE, DEFI, NULL ), {8 p(y|X)i% 515 K,
PE ISR Ik R )y P s 21 I KA. 53
A, o TR AR 2% B 4 1 B A A L, A
SCHRE P AR DA 44 1] B A 1A 1 20 1A A T RE
Iﬂﬁﬁl’ﬂ’\]ﬁﬁ, 41 in modern digital world, modern
digital world #¢bric ok 4 ial ki, DA AR 5% 44 1l ] 21
BRI RSy IRt ], ARSI X AR AR AT 4] .
2.3 fEidiz

(1) AN stanford parser®EAT il AT
HERELARE, Wif)F all passengers and pilots were
died . #lbriF 4 (ROOT (S (NP (DT all) (NNS passengers)
(CC and) (NNS pilots)) (VP (VBD were) (VP (VBN
died))) (. .))), fEXAN)~H, passengers #FRiE k4414,
died #brid: A EhiA, all passengers and pilots #briE N
A FTE, were died Bl bR K B i A E.

(2) #3205 N ) A AL 56 B8] (AN 58 T ) BE e 1))
HUAT BB K 5ot 1] R A7 B, 1o vhoe] i B et 3] 11 47
B AR REE (R PARTE A NP) 2T, ande kf)
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W, B 44 i) S5 1E O all passengers and pilots, A4
WA R T2 T AT REAEAE e 3.

(3) X 2 R BT BRI e oS B AR AR, HOG
B FVREAE AR 28 4 21 SR A AN 8 sk Al i 4 INDE, 72
jeb 1] IR Oy DEFI, A @A N 9 NULL, 4nfe_Ef)H, all
passengers and pilots XA 44 1] K 15 2 B A H IR ek i),
A AFRZEN A NULL.

(4) TEINGRE AT S KRB AL R I 5. % T
TR, AR B RS R AT 0O, A RO 5 A R &
R—E, WEAGAT A I, 25 il 25 0 5 e g5 A,
T2V TEAS R TR 45 5, Qe all passengers and pilots 17,
A BRI DEFI, 8 AAEAZ R Z B N et in] the.
3 i A Rt
3.1 REgER

(1) iR AN, KN AN,

(2) Mk L S i by M b X I 44 A A\
AR AR AE bR, Sl L BRAT 5 T —/ stanford
parser {4 1.

(3) A SRHURE M R A B (1 L4, oA
(R T — Sl 8 AT, Horh B304 N-gram 4§
fiE TAPE N-gram $FfE. AR TERRIESE, HARRRIE W
1. ASCRIRN ST, B WA, pB pA 45
SN2 BT 2R 2 RORRARE L R S5 i
(R Pk, headWord e tal il s — M (e i),
lastWord % 7% 4 il i e AN, NIC 6 41l
o RTAL G S e Blehs 1ok 21, NNS #0544 1]
SR B RO A4 7, Verb R4 AT
JE B Ay I %297, Preposition #7524 44 E 2 BT 4
A INZ%A1 7], npWords #1 npTags 7~ 4% 1 iE T
Fr ] B A 3 i

RPN AEIAL N
g !
. * 1 HRRAIER
FHERY FAEAA

Word n-gram wB, w2B, w3B, WA, w2A, w3A, wBWA, w2BwB, wAwW2A, w3Bw2BwB, w2BwWBWA, wWBWAW2A,
WAW2AW3A, w4Bw3BwW2BwWB, w3BwW2BWBWA, w2BWBWAW2A, wBWAW2AW3A, WAW2AW3AW4A

POS n-gram pB, p2B, p3B, pA, p2A, p3A, pBpA, p2BpB, pAp2A, pBwB, pAWA, p2Bw2B, p2Aw2A, p2BpBpA, pBpAp2A,
pAp2Ap3A

NP1 headWord, lastWord, npWords, NC, NNS, adj&headWord, adj Tag&headWord, adj&NC, adjTag%NC,.
npTags&headWord, npTags&NC :

NP2 headWord&headPOS ' -

WordsAfterNP headWord&wordAfterNP, npWords&wordAfterNP, headWord&Zwsrds,&fterN;’, npWords&2wordsAfterNP,
headWord&3wordsAfterNP, anords&3wordsAfter[}ll=’\ d

WordsBeforeNP WB&F = i = NP1 ‘

Verb Verb, verb& f = i & NP1+

Prepositions Prep&d, « i é NP1

(4) BERIYN il fE YR8 LA T LR I 25,
TX FL a2 — AN R ASE TR ) SIEI.

(5) RGEA IERIY: NP AR Tt &5 H0f Jsh)
HHATA IE. R G LI a0 TAT R N5 0] 7, 5t
AT AR A o A 1 e R R, O OE A, T
AAIE, FHAERERR, WIS RS T2 1 S,
3.2 RGEEMIRIZEE

R 1 R T AN THE SRR A E RGN

AR, G I I SR AR R A R AT R 1 2,
e TR 1, BATCHAT R MR AR A
BRARVE, AR5 PO RT I AR AL, A i N A Bk
AP, A5 T a5 R A AR A R, WA BEAT 2 IE,
AN, T IE 2 AR GETm 45 R .

4  SEEGEE R NN
4.1 ERN BRI
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SR NUCLE-release2.2 iR, %kt kb U035 28 FEFRAL, ek ArtOrDet 42 i
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IRtk

TR R
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FHHERIR -
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" ¥
~ s
A — B, 0 e
oL R
kR A IR
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¢
( ot w3 -
% k ‘.-, v
Kl 1 goB e s e I R gt E
SETAAE R, A S O R e 1A R ) e 1 2R R I 4.2 KL
%%&Mﬁ%*#%ﬁﬁﬂ%Zq v SEIG VP BRAE R FHIEW R . ARk FH
2 YIZRAE Sl ) 2K, token 4%, B FETRAL R FRATT LB T I A A0 5 455 5 R
TL R DAOR, BB o i o A i A Ll 18] FIf), 3R 3 45 W ACEERT S 145 T L L &5 CoNLL
e Wik 2013 shared task® 1 55 4 25 5 (6] B
Sentences 57151 1381 3 FERLAT AL EE Y S R AR 45 R X L
Tokens 1161567 29207 Precision Recall F
ArtOrDet %1%;&& IJ_‘THC 6658/14.9% 690/19.9% ﬂiﬂcﬂﬂﬁﬁ 23.78 55.80 33.35
F TR, YIRS PR A b BTl A) % TG 24.42 56.38 34.08
/NG, YIRS T A 1 LS 2 R A I 2508 Shared task ~ 25.65 47.84 33.40
REH LB S 365 AR 0 A 1 OX e h) 2 52 ] L2 5 P X e S g | A bR v AN HER A T S
parser [FHEAATE, 4.2 Ko hxr g i), Mg s i A S AR 22, A — 2 T, 1 H LB
AHATH IE. XL 1, BRI S R R, R T
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iSO R g N A

HAME LLECE 1, AT R T CoNLL 2013
shared task H (¥ 5 if 45 SR A /MR FESE T

e KRB AR S LR IR AR B 2
XA —E R, R 4 IS F R

AR, W 4 ] DUR A AR B B I, F S
N EERE N, AR FEIEAR B 3T, i HLRE A AR AL
(R 3G, IR I TR) 2 DR P52 164, DTt S5 8 S 3 v 3%
WE RN 1.

R4 AR EO TR A 45 R () 520

AR UL 1 2 3 4 5

6 7 8 9 10 100

F 34.08 34.08 34.11 34.12 34.18

34.18 34.28 34.26 34.26 34.24 35.48

FE B ARE S A B, AR DU B — Rl Al
TRAT (K17 RBERY, DAL TRATIS B 17 9 o S 70 A K
HH R Z8CR (P R TR A FH AR ] (e, MUK 55).

5 FhER VUM HrR AR A d KRR AE AR L ik

HLXT b
Precision Recall =
b2 T g Y 16.13 41,59 23.25
e A 24.42 56.38 34.08

W 5 g LU Hh SR R 1 R 4 T
IR, SR DU S0R ) 550 4 TR VI
SR, FLER S SEIE, TR AR
WO ST T G, BRSO ARAF, (Y 23 B Bt

534t B HE S 56 TP BV I S
b, TRIESY SN 4 R AT ST H, %6
£ VR DI RS (B4R S, T LU A 53 4b i
VIRV R RCRAMERESETY, (B S50 P ALY 25
o FHUF PO A BB VI 2RI T 2 R .
£ 6 W INgESE 10w, 20w kA RS AR LE

Precision Recall F
NUCLE 24.42 56.38 34.08
NUCLE+4 (10w 4%) 24.27 56.81 34,01
NUCLE+#E3(20w 4%) 24,54 57.39 . 3438

SOG4 ) BRI ek 1 B4R A i 19,
TS B T A T RRBLARIR 4 S B PR B A TR
FERN (7RI 8 43U ZR AR IR A v LR 0
LI YRS,

T INGHEP RIS, b FoR bRk R

H LR 2
NULL INDE DEFI
NULL 1020 3007

INDE 204 ¢\ 93
DEFI 1814 200"
#*8 iﬂﬂiﬁ%%ﬁlﬁ]%ﬁﬁfﬂiﬁ, K RIRPRE R
I Al
NULL INDE DEFI
NULL 82 164
INDE 38 11
DEFI 339 30

M 7 FZ 8 th R LA H, el 1] (1) B R R e
se il AR oy Lo gk, FEVIZRAE 3k B 4027 A et in]
Bk, e i 2 AL I 1814 WK, FEMREE kT
RIREAE DL, X R, OB S ES, ) #H LM
BRI 1, T — B a 5o an XA E e 1]
(R R AR A, 17 D 43 5 4 Th 7 S e 1] AN
JH et A B0 . E AT B AL v A 2% 18 B P i
B, DRI Pl S 7 A 20 5 | N R 288 2R ) )RR A
LR 5 2 3o Rl R R AR [ AN P L, Oy B RAT]
K SR FA U AP ATt L A 0 Dy LAt 26
FMA S RAK P RITIN RS, W AR A b 28
JINULL, #5i%3%4 0.8, A4 LL0.8 [R5 N AR5
#e, HA4ILLL 1814/(1814+204) KKk % #r 4t &y DEFI, Bl
TENGRAE T G INE G, I R AERTIR AR AE ) — 4
FREINBERL, 7226 9 rPeh G| AR IALH G AR
FIAR RN 45 BRI, IR 9 hB L, A Rm
REAE I IONAE — S VRS DR 6 TSR /) I 2 1 4
TE, OGN R ISR TR AR — E R
VEN LA, 63 10 Py H A8 AR 22 DU SUTASE 7Y i 509
MR, v LA AR AN 38 DU IO v ] N R 2 1Y
R IE R AR AR RN T 1 I /IR FE 3R T T

R 9 AR AAE ORI ot TINS5 2R 50

FERER 1 0.9 0.8 0.7

0.5 0.4 0.3 0.2 0.1

F 33.97 33.83 33.79 33.94

34.15 34.11 34.04 34.12 33.94
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R 10 AR IR AEAR 22 DU AR i T A &5

R A 1 0.9 0.8 0.7

0.5 0.4 0.3 0.2 0.1

F 22.96 23.50 23.49 23.61

23.68 23.65 23.55 23.68 23.47

4.3 GBROM

NI S 4 R G A ) A BT R R 11
.

NRGTOEEITE

@ J& 1] : however , the dark side of using
surveillance technology is that it results in the invasion of
privacy .

Z 4 4] IF: however , the dark side of using
surveillance technology is that it results in the/NULL
invasion of privacy .

@ Jif): many of this surveillance are being
implemented in the government sectors , military areas to
enhance their security .

Z 440 IF: many of this surveillance -are being
implemented in the/NULL government sectors , military
areas to enhance their security .

@JRA]: it is"useful to the government and the
people in the law sector .

A4 F: it is useful to the government and
the/NULL people in the law sector .

R PR )

@ JRAJ: risks can be analyzed if there is a record of
what was happened in the past .

F Y4 1E: risks can be analyzed if there is a/NULL
record of what was happened in the past .

@ JifA): the air cargo of the valujet plane was on
fire after the plane had taken off .

F Yk air cargo of the/NULL valujet plane
was on fire after plane had taken off .

@ JsUA]: they pull up the age to retire .

A4kt they pull up the/NULL age to retire .

AN H T DA B, REARMGE i) Tfi B 4% 3
TR ] (8P, AR 11 ] LU I ZRAE 44 n]
FLUEHI N NULL(ED G ) s o0 T R 24, BrbA
FER RSN A b, 2 S ) T L V50 A 1 PR )

F 11 NSRS PR AR
INDE DEFI NULL
FEASL 24644 88360 171605

5 ReEFEH
LEAR SO, S R R BB T A
ISR () bR SCRRAE, ISR F Sk AR S S AR e
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H B R SRR 2 IE, IR NI T B S
VR LUK AR I TR 4 K B, O HL 5| N
Sele, BRSNS 35.48%() F . 78 Scie it L,
BRI S R AR 2, DRI 2 S RN R R S A
R AIE o T ) PR IR IR, DA B — e T S R
GE, Y 4 ek 3] 0 — S ] 326 5% 39 5 e 00 ) 24 o, T
DL R AN R G RS, 7B R SRR b, s aT
BT T M AR A £ 4] i
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