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Maodel to Solve English Verb-Noun Collocation Errors
DU Yimin WU Guixing WU Min
(School of Software Engineering, University of Science and Technology of China, Suzhou 215123, China)
Abstract English learners often make mistakes about verb-noun collocations. Through the analysis of verb-noun collo-
cation errors in CLEC,a model was proposed to correct these mistakes made by Chinese learners in this paper. A library
on verb-noun collocations was first built,a method was then put forward to measure the similarity between the colloca-
tions,and similarity between the target and the library was calculated to get a coarse similar-collocation set. After that,
a classilication was applied to filer out incorrect collocations,and the final candidate set would be ranked by a language

model to obtain the correction suggestions, In the test data constructed by the BNC corpus, this method which combines
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similarity inference and contextual features has a significant effect on verb-noun collocation errors’ correction.

Keywords

KEBREXBEEIHREPHN—H BACAERER
EMNRREEEREUEOEZEEAESLEMHMNEET
EZz—. XHOEH. B PEE2IEERNE"WSRIT.ER
AFHEREARR . ERERETERRMERPUABERN.
Hp A RERERHAMLH SE 6. Blt.BRaAE
FERMEENERNEZEEHRRYEGEORANEER
i

Bar. s EREREEUENERAEEEZTUTIL.
ETHREIFICEEMNAFZ. ETHERENAFZNMETISE
FINHE. RENEFHREFCRMAOFTRARBALRIEC
BEREREREAVAFEANLBE . IMFEAEBEIFHER
ERAAFRIAMNERFEREREREMEFRHOUAER .S
B EHENYEERNEN  FEUAHEENIZHNYTHE
MY ERN., XE2IRAT—METHEMER XMAE
BERASHNHFIESN —1THERUP BEEEXLE
EXFEHEEHRITHE . XMAEZRAIETETHBRAER
AENPH S EREFFNHAIERINABNLETEXER. X
BBERAT-—METFRABHSXFTERHEITH B RER
MU XA EEERTHRAAENRBLTIXE,

BB EHE 2015-05-15 EERBHRE.2015-08-04

Collocation error, Classification, Language model

BEZFERNMNBABRPODRATHRELE MES
REA S HRBHFES S,
UEERAZHEERSAMETZIENBIRITAHM
HiRE, XEABRWNRAETERENRARAE. BT
BRI S FRFAETER BN EZREEER. HREE
RETHERSH SN UMLBRN ZRAEEBRTENR
BRI HSKENBFREN. EX T EAERGR
HERA . XEOINPEZRIEREFENERAERED,
ANEBTFIEMEFHIRALEEBREITHN, B3NER
BRRIEIRSAUTILE a1iR 218 RXAERHR. 2IE
“EIETER HERE . BFERNEIR.
AXREHT—MBAXEPHRNEREBRNOAE. Z
FEBAERDBRAERWE—MEERE HABRERHN
HERERNGHENSEE. EERENTRP.RA—
MBS B B E KB M IS B AR BUE RS, AR
REPEMEENSERSTUTEHZBER ST HEHFN R
ERAMER . HEFN A EROEERIGERIREERE.
— P EFNGFHEEREFBRESERPHS I ERER
HENAPHHESS REEIERAFNESRENER

ANFIFEMETE BRMRITXN(BAREES BEMATE (BK20141209) %8,

#H—R(191—),.B.Ht,. EEHRFRIEBRBFELE EE2H KR, E-mail: sa613403@ mail. ustc. edu. cn; REM(1972—), B, B+, ¥ IF.

EFERRAEASHEERESLE RARNBRESHELZRES R
HALRHARS.

« 230 -

M(1962—) . B.HR . EEMR AR ALELRHEIE cLearning BB E



W, EAER CLEC B3 & iREER FIR 174 W& Kt £
FRHELERE XMGEEEREEERTH EREL EREE
MERERETYHEMRITHAAZEEEFEUBEHR
EREFEN ZIABEER.

1 #EEET

AXARTHSEEERER S MBS ER . FERERZ
E R ERE R S RENT R REBERENEHF.
RREHITHRAIZNT .

DEARANRKDFAHFHBRER REHESBR
EPHE— " ERETHEUENE . EUERSH « T8
BRI ERE.

DB—THREEEFELHANRAERELANIKT
HMZBENAERE ERBAMNBEEISMERN TS
AWM R AMETHE WEEN KG9 A ERELMBR
Wik HRAMRIERERE.

3) IR 45 AR P RO FEEC 4 AU R E RN K A IR E AR
EHATHE MO TFHEE EINEENHFBER LN
BEZRIE.

BARANFRRRENE AR,

LN Ll

| 60 A0 B e B % |

UE S €k

| waaxs ol maxatirhanas s |

(e (

)
[ S8 5 R AT it PR A E |-—| uufmﬁ@

B1 shBEEREEYERTERE

L1 HEAENEES

HEHANMEtEENEMEREREETREE—182
WMEERMNBALERE. BiMPEREELIEZBARENN
HMEBREREROSTTN - R RS RNFRAEX
FEEHE. ERA.ANAEAFREEFHRE MUHIR
BRESHYUTERNIZEARSHIEXHELE.

AXETHERZBMOEUERSSEEIDIFZEMNE
Az EMELE, EHHERAZEMHAMNERNERT Jang
Conrath it 7%, Jiang-Conrath 2 —MEESTHE TIE
MEZHSIHMETFIRCHEEN (WordNet) Rt EiF Z (8
MEXHEUERNAEZ ZAZEAXRRABECEANEHER
MHAEE RTHBEFRALCHXEHNER HBEAT
FERERIEFEAEVMEFEMNEIR LR . XE[6]R/HET
Jiang-Conrath i it AENEEEXL . X (DITHEFRBAHEE o
MEEs ZERIEXEE distjen (ab):

distyey (a b)) =max[ IC(a) +1C(H) — 2% IC(LCS(a.b))]

(1

Hip, LCSGa.OREBB S« o WRIEAHAL., ICKFMR
SHEERAT. EMNENH:

IC(e)=log™' P(c) (2)
HA PORKRERMEINFER RS c R,

R o MEE 0 BMEMERXA.

.s'l‘n!_“-\:(a,ﬁr))zm (3)
Sty .

FHREUEMNEESRETMEES Z @A HE MR,
A ENEEIAERZ B AIEEUES .

simgen Cony yomy ) = simgen Cop sy ) Fsimgen Gry ynp ) (4)

BT EillZiE R B do. make, take % FE £ 5117 H B0 &Y 55
Egg" BEHEICETX. XERAZEMEMNES KR
R.EFOSTELIINERZANEUEREXTFEEE
ezinma LB EE ZEMBEEE, BitEE R
HEP.HFEeEtaRAEROMENETESERE. &
EXTHEHZREHIEGE D,

AT ERIE Z 18] 89 18 0 E B A WordNet 84
HigaFEORMRCHERFETTE . FEERAMEHR
BEMTEHRIERANERARTIO,

XML FRTEER . ERZOFHHANERNER
WA SERE PN GIRBEITEE AW E, 348 XE
BEHTHR EXEULESSH » MERARELER
., AXHMENBRENKBEMHERER PSR, B8R
BIIE MR R, EbER ERTTE A B LB B 48
BUSEENENEREPMIEHE,

1.2 BB MOEREH#TIEE

F—HHESIAMBEAUEREE —TILEAENER
K EEREFTREEARRERNULER . BERTXHE
REEREUEE- T HERREERE WX XFEBITIE
BREEXELTYRM.ETHEHNAETURSAALETX
HIE. XH[SJERT A MEIZIFNERYUEREFZIE
HIEFHER. EEREMABFEMNERE. EEMERBEDN
RELMEEEBNGLENEAMHEZNASBEMIES
NEFHER.

FAXERSRANEZRAEREEZEHNHENEDE
FEPAY L XE[9]R P PA MR RK T RMILEZ . PA
BERESTRANEZMSVM MR . 2IEFEER.EH
LU, ATHEIEMNS ElSNENEFNERT FHH®
B EZEYNTEZEZ IPKETEEFERANRE: cw R
TERERPUNEQEM BTHESRERNFEHNE;
WANNGHEREEY EFIEE FEEEMHERAD
RTINS HAGRERECED(—1.1) . fd wH
n EWNEBRR).

Hit
BN ERMSHC0. K. BEHT
Wi w
WML . cw=1(0,--,0)
for k=0++K—1 do

wy =(0,,0);

Passive-Aggressive 8 j%

for t=1-T—1 do
AL . x ER";

T FE AR 2 v, = sign G, o
FHHERMERFE .y c(—1.+1)
WEBREBE ((w:(x,));
ARG EHFNERRBE w,;
end
CW=CW T W3
end

« 231 -



w=cw / K;

SHEMERERANTARX.

wy, =w,+ Ty, (3
REOPNEHRSH  EXNT:

7, =min(C,7,) (6)

HEFH CRAREHNENNENENERENSH.C>
0, £,
- ¢,

TTmT “
RDOFM, AHEZRANBEAEY . FHEERERMBRAS
BA hingeloss HEMX A .

0, y (w, » )21

{(ws(x,y))= (8)

1=y, (w, » x,), otherwise

KBH,y, (w,
=,

PAEEGER—#MERENRRBENNEDR, AR
BB E N YA RENYE. PAEZE—MEIHSTEDN
EMEE ANEA Ao REERINTIEBAIINGE . B4
EEANEENEFHRE—MNZEREAAGEHXHESR.

FHNNTERESREPEANBEE AXERTI RN
BEMETXHEEATENFE. RBTHEELTXM
TE.SETEMGIMNREAE. XM B TERER L
TXH » THEEAFEN . TEATERERTNERAEA
B FARREAANSAERGEREHNALFHRFE,
WA BAERFOEHRTULE, AXIAAZBFER
FRSHANZEAMNERSAF XA AtaRRNBRH LK
X YIEB FREREER P RIDEARE.

ANERAERERAIEN —TAM _TEEDRDNHN
EFTFXHE. 4B BN ERBENGATS TS HIT
An AR, TEE2—MIF.

B E] .1 will give you an example of why I have come to

cx DEMATTESE AR S B R RS BE

that conclusion.

WAl B give example 7 B RIS EEIZEUE A9 » WA E

MT.
UniVL=will UniVLL=I BiVL=T will
UniVR=you UniVRR=an BiVR=vyou an
UniNL=an UniNLL = you BiINL=you an
UniNR=of UniNRR=why BiVR=of why
BiVl=will you BiNI=an of

Hp UniREz—TE.BRXR-E . VKEEHRERB
W NREEBGEBENGRD.LREXEFAELZDE 1R, LL
REEBHRALZDREZF;RE. R RRREXEHRAFTALE—
MAFMBHRAELE-MR I REEHFRAEZTANRE.
1.3 ETEERENRELERESHRF
BEEREFEZTHFAEEASLEHEWNRET
ENBEELEREPEENHFFESREMIRGTHEL
T, X[ 10| RABEERESHERILEEEDE. it
ANEKLERT=nESHR ERHNEXNT.
EREERYAVHSEH g(w|luw. 0 ERE. HEP V AIE
EPRALAMNES, we VU I(STOP),u,v€V U {*),
STOP EXARFHER. x EXHAFHFL. ¢(wlu.v)
MEXZEAFHPHAATLTHN . OHBERTF—NTEAZ
w B E,
. 232 -

EX—MOFH 2 x s, HKED o B £, BH
STOPfRI& vy = =% R\ _M DR RERTE, 6 F
Ty axy sz, BIEEER .

Py rerr,) = _ﬁlq(.r, A 9
FHFWE ¢(w|u.0) . ERRXEUAKTITE.

glw|u,v)= gluiv,ti)

(10)

clu,o)
HPoelu v, w) BRNGEER P oo, w) ZUHEK H IR
B.olu. 0 RTINFERPN . o0 ZTHEIH I, BF
Hillgd TS HR c(u,vaw) =0 FER. A S ¢(w|
W) =0. M FEMPFEHFREE. TEEASHFRLE.
FAXHEERENINGERNEEREN BNCIERE,
ESREEHREMNTASERITANXREN ngan BEFE
B ERBNGHERT Kneser-Ney FigHiE ",

2 LIt

ANEFERRPERBEEIEN B IRBEHBROEHE
Y8, BEXY CLECIERENSIT.BENPRHESFA
AEREERBEREFERE ccONAF. RAERHEREIRSD
RAEER EEAAEMRARSINMBLTXIBREMEFE
IR B AR CAR G 3R R T E L AR T T R AR
B RENSE—HOME. AXEREPRN 0 HEH#ITER.
HIMERERURTHSE, AFBERINMBFPHRE 1 E6
ANFEERD XL BEGE RS AN M EERMREEE. £
EMS EEENBENEESEFAEEE. N FTEREFOE
— M ER MANEBEHREDRE SO AR ZERMEETTF
FBAUB— M EEGEINXGH EAS—TERENINSE.

AXEABAS BNCIEMERIIKIESHEMBRM IC
BH. BEEBITBNC EME. AR BERESIT—ANFXFiH#
B AR ERNEIER.

MRENEEREZ. A HIRERA A ER
EWEETRAF AP —F0FAEEEDELG,
F—HEAFEANZBIRBEEAID KON AE . BREN
MR A RT3

FSEERERMANENIN RIEEERNAEERT Stan
ford Parser PRURBI X BRI AE ERHZ A ERINHKH
XFEPBFA dobj(give 3. example 6) IR X R ARE
REMZNBIRIER. Rtz B FHAMNSNERNEE
HESMOFHRBERAREKBERERRAESH AR
N BN EXEPRENSREERE PR EREHT
BRI TR, k4 B Stanford CoreNlp #2 f# B9 75 % 52
BRTHRFHER.

3 RELERSW

3.1 EMERITHEERSH

3t EWER 0 BEIRER.AE—EHEBIRBE AN
ERREREEUERLRER— 1T BRERE. AXHE
RBEEPHSE 500 MER. st FhRsBiEE
BE.4SEREFNERKITHUETE . FRiTHEULER
AWM n M ERPEFORILBRERMNSKIE. HTIERE
PHERITE T R, W R X BNC 4 2ERFS P
FOMIET 2000 M EIBIABE MET—1TE & 2500 08
ERIEERE. MG 2000 M ERPELSSRERESM



500 MEBREM., #$HARN A, FRHEH A BEESLIT,
HEERPUEEROBEEE. HRMEF 1A,
F1 mEAME 2 T EEPREBBETEEED
n 5 10 15

WEEGO MR 74.5 85.4 90, 1
WEE 2500 MR 59.5 77.5 85.3

RiER 1 TH . HERATMENNEERER . B
AXHECNERTERTERGNEG « M ERNBERRAE S
EIbBA MERBE N S NERRMBEEL, &
EEEFHEEHBMNNKREAR AEELHE EEX.0
RERIEEAMNMEELESE,

3.2 REZERSW

EMEAMBEEAN KD AN BEIREGEWERBY
AFHET—ANRE AFATHBEHREEEIANKE
F. HFEIRERBRKET 0MAF BEFHSAAT
HIEAEMEAEIRSERE. . NRH 9FELE. MNAEHLE
900 M EF.

AXHURERNTHEANZSERE . BREMNTY
EIHHE(MRRY" , EWRERTHEZEEEHIETOR
FHELAFHMESE. AEFLELRRT 1A FREBH
EMYEMRER. BEXERFTERANFRERFICAHERN
BEE RMRTERNKAFBRBAALE, EREMNFEFE
HEHWEUERIRHE—TERFKITHEN. MRRZ2—
MERFIBENHFTENAZ.ZENEETEUERIIER. K
MTENERIRPREE S EWAEMREBRBERTE
FIRMAE - HEREN HEF—NERAEHERTE.
DBAVLEZNTERNERBERTR .28 0.5:F n M
RWEHMBERCER. WS /B ER5EHERD
B.WNa8AH0. BEEAARENRAHEERNENE.

HI n=5.n=10.2=15. FN X BB EAITIHEFH
EWHE . BEE MRR{ENZE 2 FY.

R2 FTEAUIIRKETHERE BEE . MRROD

n 5 10 15
A 71.5 72.4 76,1
BEE 83.5 79.3 74,2
MRR 78.3 78.8 82.7

BESR2AHNBUHNERE A LEERILREHE
WE.BEEMMRRE. Y¥MHEFSINAUEEIN RSP
HIET 15 MERMEARMUEREHTRETEN WRERM
ERERS XOESHNTENREL » MERPRES
EMEEERF B ORSHBEAMEREESNERLERY
NEFX, SMTEFRENALEEI RPN S MERE
AEMERERHTREEHEN . EBHERESHEBEE. XIR
AR LHEMEEMERNKAESRN . BFRDTIIA
REMME ALEF FRVEERDIRAEMILE. R\
MRREAH, A EREAREREEWEARIRMAART
B ERSIE, EMFRTEO 15 MEEFE M MRR
BHREX.ANAAXSHSERENRELL. EAHERIER
ERESEEEX.

ERERBERPIREHHBEIANSY RENIAL. R
ERFRFEENEB SN BRERFIFXLERNY S £
BB LR RTUERBEFIEERSEFHN
ZiRAEEEIR.

ERE ANEBIAHFEREZIEE LN BRAER
WRNTFEREAMUERE WET - IR RABRE. Hi=
HT—HEERREMBENEMTZ. BEZRUETEXRS
BERMENERE RAEEABIBRMN S XBERTRE
THRENKOYWATHEANEREXMSBEEERE.BR
EASRESHRENGESRERTITAHFBERERNE
WHEFR . EEFEREREZAREMFRIFOYR.

ERFHIESR FREFHUENEEENRE R —
SRR RUE T EC R AR 1 o SR R AR ) B AR A0
BREEFHEMEEGTE FEAEREFHE M ERY
EESHMATFRINGHRSEBURSTIRAHEE 5. &
WaEsRREREROAET A BRAE MM EERE
RIEHEEEY,

5 £ X M

[1] Yang Huizhong. Corpus-Based Analysis of Chinese Learner
English[ M. Shanghai; Shanghai Foreign Language Education
Press, 2005(in Chinese)

BHEP BEF CLEC BREMPEZIERESFRIM] £i§.
EEIMEHE HM . 2005

[2] LiuL E .Wible D, Tsao N L. Automated Suggestions for Mis-
collocations[ C] / Proceedings of the NAACL HLT Workshop
on Innovative Use of NLP for Building Educational Applica-
tions. Boulder, Colorado, June 2009 .47-50

[3] Wu Jian-cheng,Chang Y C,Mitamura T, et al, Automatic Collo-
cation Suggestion in Academic Writing[ C] // Proceeding of the
ACL 2010 Conference Short Papers. Uppsala, Sweden, July
2010.115-119

[4] Wang Rui. Theoretical Reflection and Reconstruction-A Corpus-
based Study on Verb-noun Collocation Errors by Chinese non-
English Majors from the Perspective of Conceptual Transfer
[MT]. Foreign Language Research,2014(in Chinese)

I BitRB5HH BEIBEMAREIH BIAER
HiRFFHz— [M]. SMEFTI.2014

[5] Cao Li. Anslysis of Verbnoun Collocation Errors in College
Students’ CET-4 and CET-6 Examinations based on CLEC[D].
Wuhan: Huazhong University of Science and Technology, 2007
(in Chinese)

HA. ETIEHENPEXRZFEREE AEEFREXPNEE
REIRSITD] RN ERBREKE. 2007

[6] Jiang J I, Conrath D W, Semantic Similarity Based on Corpus
Statistics and Lexical Taxonomy[ C] // Proceeding of Interna-
tional Conference Research on Computational Linguistics
(ROCLING X). Taiwan,1997

[7] Deng Yacchen,Xiao Defa. A study of Chinese College Stu-
dents’ English Delexical Verb Collocation Model[ M ], Foreign
Languages and Their Teaching,2005(in Chinese)
VRE.HEZ PEXZEREEASAERERAFARIML
SME S HMEHE 2005

[8] Rozovskaya A,Roth D. Algorithm Selection and Model Adapta-
tion for ESL Correction Tasks[C]// Proceeding of the 49th An-
nual Meeting of the Association for Computational Linguistics.
Portland, Oregon, June 2011,924-933

[9] Crammer K,Dekel O,Keshet J,et al. Online Passive-Aggressive
Algorithms[ ] ]. Journal of Machine Learning Research, 2006
(7):551-585

(#5250 3D
« 233 -



HEMAERARHYBEITOSORESFI: &R, — 18
PHEEMNERREHFEEATARS MR NEERRS
MEREE. ERSMBERALIRHE McB EEREBAR
BRI ER I AT A WM A T RRE R
BRERNRMELETFHBREF L. MIB R EZEEFTEHH
FELHRBEITEEEREERAER.

£ % X Wk

[1] He H, Garcia E A. Learning {rom imbalanced data []]. IEEE
Transactions on Knowledge and Data Engineering,2009,21(9) .
1263-1284

[2] Longadge R, Dongre S. Class Imbalance Problem in Data Mi-
ning: Review[ ] ]. International Journal of Computer Science and
Network,2013,2(1).83-87

[3] Chawla Nitesh V. Data mining for imbalanced datasets: An over-
view[ M // Data Mining and Knowledge Discovery Handbook,
2005, US. Springer,2005.853-867

[4] Provost F. Machine learning from imbalanced data sets 101 [C] //
Proceedings of the AAAI’ 2000 Workshop on Imbalanced Data
Sets, 2000, 2000.1-3

[5] Zhi Wei-mei, Guo Hua-ping, Fan Ming. et al. Disscussion on
classfication for imbalanced Data sets[]]. Computer Science,
2012,39(81) :304-308(in Chinese)

Rt BEF M. & FFEHBREESEFTERIILHE
LA 5 ,2012,39(S1):304-308

[6] Kumar C N S, Rao K N, Govardhan A, et al. Imbalanced K-
Means: An algorithm to cluster imbalanced-distributed datal J .
International Journal of Engineering and Technical Research,
2014,2(2).114-122

[7] Jain A K,Dubes R C. Algorithms for clustering data[ M. Engle-
wood Cliffs: Prentice hall,1988

[8] Nguyen C H, Ho T B. An imbalanced data rule learner [C] //
Knowledge Discovery in Databases: PKDD 2005, Berlin: Sprin-
ger,2005:617-624

[9] MacQueen]. Some methods for classification and analysis of mul-
tivariate observations|[ C] // Proceedings of Proceedings of the
Fifth Berkeley Symposium on Mathematical Statistics and Pro-
bability,1967. Oakland . CA,1967 ; 281-297

[10] Abolkarlou N A, Niknafs A A, Ebrahimpour M K. Ensemble
imbalance classification: Using data preprocessing. clustering al-
gorithm and genetic algorithm[C] /2014 4th International Con-
ference on Computer and Knowledge Engineering (ICCKE),
1IEEE,2014.:171-176

[117 Yen S-J,Lee Y-S. Cluster-based under-sampling approaches for
imbalanced data distributions[ ] ]. Expert Systems with Applica-

tions,2009,36(3) :5718-5727

[12] Zhang Y P,Zhang L. N, Wang Y C. Cluster-based majority un-
der-sampling approaches for class imbalance learning[ C]// 2010
2nd IEEE International Conference on Information and Financial
Engineering (ICIFE), IEEE,2010;400-404

[13] Xiong H., Wu J, Chen J. K-means clustering versus validation
measures;a data-distribution perspective[ J]. IEEE Transactions
on Systems,Man,and Cybernetics,Part B: Cybernetics,2009, 39
(2):318-331

[14] Liang J,Bai L,Dang C,et al. The-Means-Type Algorithms Ver-
sus Imbalanced Data Distributions[ ] ]. IEEE Transactions on
Fuzzy Systems,2012,20(4).728-745

[157 Qian J, Saligrama V. Spectral clustering with imbalanced data
[C]//2014 IEEE International Conference on Acoustics,Speech
and Signal Processing (ICASSP). IEEE.2014,3057-3061

[16] Prachuabsupakij W, Soonthornphisaj N. Cluster-based sampling
of multiclass imbalanced data [ ] ], Intelligent Data Analysis,
2014,18(6):1109-1135

[177 Tishby N, Pereira F C, Bialek W. The information bottleneck
method[ C] // Proceedings of 37th Allerton Conference on Com-
munication, Control and Computering, 1999, 1999.368-377

[18] Cover T M, Thomas ] A. Elements of information theory[ M].
New York:John Wiley & Sons,2012

[197 Slonim N. The information bottleneck: Theory and applications
[D]. Jerusalem: The Hebrew University of Jerusalem, 2002

[207 Slonim N, Tishby N, Document clustering using word clusters
via the information bottleneck method[ C] // Proceedings of Pro-
ceedings of the 23rd Annual International ACM SIGIR Confe-
rence on Research and Development in Information Retrieval,
2000. ACM,2000,208-215

[21] Lou Zheng zheng, Yang Chen. Ye Yang-dong. An IB algorithm
based on data selection model[]]. Acta Electronica Sinica,2014,
42(9):1839-1846(in Chinese)

EEHE . HR . HHAR. ETHRIEREEN B B[] BTFE
1R .2014,42(9) . 1839-1846

[22] DeGroot M H,Schervish M J,Fang X,et al. Probability and sta-
tistics] M. MA ; Addison-Wesley Reading. 1986

[23] Alcala-Fdez J,Sanchez L.Garcia S,et al. KEEL;a software tool
to assess evolutionary algorithms for data mining problems[]].
Soft Computing.2009,13(3):307-318

[24] Shi J, Malik J. Normalized cuts and image segmentation [J].
IEEE Transactions on Pattern Analysis and Machine Intelli-
gence,2000,22(8) .888-905

[25] Yang Y. An evaluation of statistical approaches to text categori-
zation[ ]]. Information Retrieval ,1999,1¢1/2) :69-90

[267 Manning C D, Raghavan P, Schiitze H. Introduction to informa-
tion retrievall M7, Cambridge : Cambridge University Press,2008

(E#5 233 7D

[107 Mariano F,Zheng Yuan, Grammatical error correction using hy-
brid systems and type filtering[ C] // Proceedings of the 18
Conference on Computational Natural Language Learning. Balti-
more, July 2014 .15-24

[11] Collins M, Modeling L, Course notes for NLP by Michael Collins
[D]. Columbia University, Spring 2013

[12] Pauls A,Klein D, Faster and Smaller N-Gram Language Models
[C]// Proceeding of 49" Annual Meeting of the ACL. Portland,
Oregon,June 2011:258-267

[137] Kneser R, Ney H. Improved backing-off for M-gram language
modeling[ C] // Proc. ICASSP. 1995:181-184

[14] Craswell N, Mean Reciprocal Rank[ M]. Springer US; Encyclo-
pedia of Database Systems,2009.1703



