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Preposition Error Correction §ystem Based on Maximun Entropy Model
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%(Suzhou Institute, University of Science and Technology of China, Suzhou 235123, China)

Abstract: English preposition error correction system is to help English language learners to correct automatically the
common mistakes of English prepositions. First, to classsify and count up the preposition errors in the marked corpus files,
sum up 21 kinds of common prepositions, with English wiki corpus and use of computer algorithms automatically error
interpolation algorithm to get the training set, and then based on the training set, by using a classification based on the
maximum entropy model chosen, including context, prepositions complement other features, training medel on the training
set, and then use the model to predict the input sentence and correct use of the presence of errors. In NUCLE corpus
experiment, given corpus processing, model features, size, number of iterations to test the effect of: the impact of training
data set, and compare the results of the Naive Bayes model, and finally to the F Valﬁe 27.68 in the test data with respect to
the shared task CoNLL2013 best results have slightly improved. “

Key words: preposition errors; computer automation.eorrection; maximum entropy model
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2GR INEEIEL NS

ASCHL R, BB B AR A R
FARBITT, B8 W AR A RE, 5=
TN HRGHGUL KRG BAUURE, 550054 HAE
SRR R LR See 45 ROFHEAT AR S0 Hr, fem b AT A
R,

1 [ e SRS ) gt 57

JETE TR A B TRl R T LU A =

DA £ 43, i “Despite of/NULL being tiring, it
was rewarding”iX BN 44 B F /) 1] of.

@A ilE R, 40T will be waiting NULL/for your
call”Z 24114 for.

@i EE ], @0l can see at/on the list a Tot of
interesting sports”£1X HL N iZAEH] on fU# at”

= P 7R TR AR o A A PR L g,
KPR b

F 1 A AR R
g3 NEER | AABRE | A

B LLA (%) 18.1 24.0 57.9

FEAT ] BR 1) 10) AR, A1) Ji5 A3 A 4 44 ] Bl
YRR, B GO TR PR A A 44 1 B 4 T R A
HATEE, AW R A MR ISR, B, BT
JETFIEVE A TV 20, i a] DAE A E)
WA E Xbrid, #i1“He wants NULL/to go there”, 74
ARG X R K E OB R, LA RGN
ARABFEX KR, 4, FEEN SR DE &
WHfHH, 41°“The matter is of great importance”, iXH of

(¥ e FE A1 DF1 8 80 Bl ) e 3 v, AN 5 RS AR R O L,

{H e 52 SURE I (R 0L -
SRR, o1 LS SR T 21

WA, W2 FiR.

%2 NUCLE #REA i S 4T

of to in for at on

it | 13920 | 13903 | 7046 | 4083 | 3621 | 2979

® 2B TREME T FAiE, HANEA by,

L 1 1

'from!, 'into', 'as', 'about', 'towards', 'through', 'between',

'under', 'during', 'over', 'upon', 'among', 'within', JHt4ME
BAADEERNE, (B2 H T HIAEWAR, %G H
IER G .

W2 A&, NGRS ARS8 BN

=N R AT A FE. € X 21 F AR 5 NULL
N—AEA, AR R R A A B 1A (. 8
D, A 2 T DA I SR B ] 1 bR SCERRAE,
MRHERFAER F 43 2R 25 3R 4T 73 R W 24 T F S 2R 2,
PNIE SR
1.1 JAKHRE

B 43 AR b 26 L7 43 S BT 1y
AR AGANR DU T Y — R, B R 20 25 4 1l
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Tk, B2t L— SR, AR LR T 15 i g
SEAFAE R TR

R, B A H R I SRR R B AR B AR P R K
MZHH. o L F:
P( features) = ZXECOWS P(label(x) | features(x))

o P(label | features), #F1EJy features %A, JF
HRFREED label HIMER, BiE N
P(label | features) = P(label, features)/ zlabel
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PRAER XS IS & S EAT S B i Al EA—
ERES SR AL TR R E 2 B A B B R EE. £33
A FE bG8 T I TR, I ZREE R
NG RFIE )RR bR 2 ) H R ARSI RV I TR A
ERrEAiAlN

H AT R TEAURM AR AR Z, & WA X
IEARY T (Generalized Iterative Scaling, GIS)a 3 tiitt
HI%EARE I (Improved Iterative Scaling, IIS), X FiffJ
VR T SLHERS FE (Conjugate Gradient, CG)F1 BFGS /¢
ENGIR 2. i T R AR (R AR A 1) RS 52 AR
SCHWE AT E A, SOOI IR, 7RI LR B,

P(label, features)
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FA. XA SO B, 76 T B 78 I ZRad A op
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SR B HE IR B SR AR, 25T NUCLE 5k
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SCA 1 e FE IE B A R

3 AR

N iAbREE

of in on to for with by

of | 0.967 0.091 0.007 0.002 0.023 0.005 0.003

0
in 0.004 0.947 0.022 0.002 0.006 0.006 0.008

on | 0.002 0.009, | 0.903 0.002 0.007 0.007 0.002

to 0.002 0.004 0.129 0.979 0.153 0.008 0.003

MRYEFAE 3 PR IRERE, RS E SR
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FE 1 HRRIEEEE.

N PRELRNGREA E, MifTRER CM,
FHC

ik #RY SRR NIZEA B

for Example e in E do

W54k lab—e.label,e.source«—e.label
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BEHLIL targets in CM[lab]
YIUEAL flag—False
for target t in targets do
if flag equals True then
Break
end if
if t equals lab then
Prob(t) = CM[lab][t]-C

else
end if \
x<—Rand‘9m[0, 1] -
.. 1.0=CM[lab][lab]-C
: e 1.0—CI\EI[Ia]b[][Ia]b] CMlab]t]
if x<Prob(t) then
e.source«—t
flage—True
end if
end for
end for
return E
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PrERAELRGERTE, U tokens KT 100 it
). XA T Stanford parser™3EHAT A MEARE 5
iEHRI4y. Blhn: My dog also likes eating sausage FRiEA:

(ROOT

(S

(NP (PRP$ My) (NN dog))
(ADVP (RB also))
(VP (VBZ likes)

S

(VP (VBG eating)
(NP (NN sausage)))))

)

BT DB A, A AR B EIAE 4 R B 4 T R
ZJa, TPl 34K 4 1A (NN) B 44 17 F2 15 (NP), #
S AT RE B KA 18] (A7
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6 iR i H B B RHE
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n-gram WAW2A, w3BW2BwWB, w2BwBwWA, wBWAW2A,
wAW2AW3A, w4Bw3Bw2BwB, w3Bw2BwBwWA,
W2BWBWAW2A, WBWAW2AW3A, WAW2AW3AW4A
MIAANE prepcomp,wB&prepcomp,w2BwB&prepcomp

Horp, wB FoR AT — MR, w2B R ia il

B ANANE, wA RN G — MR, prepeomp K

A1) %M (preposition complement). -
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P UHE I RHACYI 2R SR AR, AR AR SR AN 45 2R
DL R SR A AR (AR 2k L NULL ARom) R AR AL
SRICHNERE, FARERSE BAE NI H bx, dH47 8
RIS, 3% B3 S ) B R AR
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BARRG I TR A ML, SR ISR
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BRI . RGEAIE, KRB 120 4.
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Koy, BERLISRE X FAriid I gReE, S5 iE )
{10 A N T ok R U 3R AT A TR A R A T, B Ay
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TR RS % 7 4 AR RS L.

R T ONIEREEAT BAC AT A AR S R B

Precision Recall F
AL B R 68.13 13.47 21.82
kb 5 68.87 14.20 23.54
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R 8 AFIEAUECT F AN

AR UKL 1 5 10 100

F 23.54 23.55 23.73 23.89
ERE R, WU RSN F E. BT e
YRARHRELRE 9 K (B[], WS T 1) SR IR AR 4 — ik
1.

IR IEEL T IR B Z 1) 21 P 2 R
Ebr, A7 MRS [\ B0E ™ 288 ORI 81, ik
HOA -l B, 4t DA R b o B, 3 BUAS [R) 40
B RREAT IR, 45 Rk 9 FiR.
£ 9 iR A RGN RE R

10 15 20 21 25

#
F 23.31 23.37 23.40 2341 22.41
S o1 0 40 28 2 P i 0 B R 47 3T

1 T HEA S AT 0/ i B AR, WA RS R TR F

LR R AR TN >, 2> S BOMRE )

PR TEVR R G 30842 0 2 LS P AR 0 — S
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DXESSRHIREI, R C HUR RS AT %, Hss R

10 fios.

%10 AR C HUE T F {3tk

e

0.98 0.95 0.9 0.8 0.7

F 25.27 26.74 23.47 18.54 10.87

H# 10 i, C ZEBUE 0.95 I F{EfE. X —45
RFFE R IE N FVE R A AT 2 R S SR
IEFRZR Nk, iAo SEUEMHREAGIR.

S C BUE 0.95, X Wiki ERHE R TERE TR I |

HERIEN RIS, LA RIS 11 B,
x 11 ¥ ARINGES FAERBL

5 " F
UNCLE 23.54
UNCLE+Wiki(10w %) 24.57
UNCLE+Wiki(20w %) 27.68

HIZR 11 s, UIZRERIT A GER A T Tt
12 AFR IR, KRS shared task £

LS5 SRR L
F
NB-priors 18.87
Maxent 27.68
Shared task 27.51
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