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Model to Solve English Verb-Noun Collocation Errors

DU Yi-min WU Gui-xing 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 classification 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
similarity inference and contextual features has a significant effect on verb-noun collocation errors’ correction.
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w=cw / K;
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UniNL=an UniNLL=you BiNL=you an
UniNR=of UniNRR=why BiVR=of why
BiVI=will you BiNI=an of

Hep, Uni fF—J84, BifER ZJTA, VRE Bin B 3h
WL, NAR B RN AE, L R BIRALERE—ME, LL
R B4R 2058 —A); [F) 2, R A1 RR R&E BARARA LB —
AMEF BARIAA A AL TR BARRIZE e A i .
L3 BTEERINRELARKEHF
REFEREFTELLHF A BT R B L8R WK IES]
R, MBERERETEENHFFFTESBEMURTTFHL
TICHHE, SCRR[10] R WIE SRR S MR KRE, Hit
A CFEMAME R T Z 0B S RANY BRI E T
SNETEHEEE VS g (wlu, 0 R, HF V AHE
EPHERAMNES, we VU ISTOP}, u,veEVU{ %},
STOP & X HEFHGER, » EXNAFHIT ]k, ¢Cwlu,v)
& LR AT RRTA IR (u, o) LT T —N a2
w BB,
. 232 -

EE)‘(_‘/F/E'J%% T1 9 X2y 9Xn 9Eﬁ&jﬂ n!ﬁcp In ﬁ%‘]
STOP Rk xo =21 = * , BIF_MH S/RBLRERETE, 5T
I19T2 9" Xy B‘ngﬂg:

pCoa) =MaCai |z 1) o)
XEFHEE gCuwlu,v) B HIRAMUME .
g(w|uy vy =S 2W) 10

c(u,v)
Hp, o, vy w) FARMGIER P (u, v,w) ZICH B B IR
B0 c(u, )RR INGBER ) (u, o) LA MBI BT
EVN b, TS c(uyv,w) =0 IS, HIL S ¢(w|
u, v) =0, 5 FXFBIEHHIEE, BEMASHOP B E,

AN R R Y SR A RO BE R B4 BNC B8,
CREEHEAMNEKASRBARAKNESN ngram FEEFHE
RO FEBRYIGPERT Kneser-Ney PRI,
2 XEgIT

A FEHRFEEEERIENINZ ARG RO
248, it %t CLEC BB AT, B EN PR B E A Z4E
FHEE R GBRIRE B cc) AT, AR R U HPASERS)
ZAEE, BERFWAHREARSIRE LT XEENF R
B0 17 S AR LB A X IR SR AT ROE , SRS BT X LA i
7 A BUS — B EE , A CE AR P 90 RFFTLR.
HATERE R AR CHEIE, NFBREREAPERI4E6
AFRAE B, XA RIS B A R E R R IR AR, BT
AR EH AN ERATFEAREE, W THREFNE
— B P45 TE R EE RS 50 AL A R R IE AT T
AL G — SR E NS BB — BRI YIRE.

A3 4~ BNC BB BRI GRiB E BA A Ria s 1IC
. Bt BNCIBRE, R BR8N 76
B3 A AR R SRRk

R R B — MR R E BT X R i B E R
BUi 2T &A1 F » Ho o ) — e F RAUEBAE Ky IE WK B
T4 F i A IR BOAE S W60 fa i R B A
WA T A AT

TR ARG BN EMEAT Stan-
ford Parser Hr BYMKHi S R SR WU 2%, (8 Y 20O B R IR 4 1k 8t
REPHIELI dobj(give-3, example-6) K i 56 R Bl 4 Fr &
BB A ITHEE. RILZAh, B TFahian AL HMEE
BAESMFPEARARE MR ELE ZHARE
K, H I L1 A 31 & RS R S SR RaSM T
BIRATF AL, Ak Stanford-CoreNlp $2 889 5 ¥4 52
BT ETF IR

3 XWARSH

3.1 EMEREANSERIH

S b SCBUAREY 90 S IRIEEL, B —HHRBE K
IEHEL R HAR A B3 R 42 R — 3 42 AR BT A , A SOHI
B EC R P A 500 NEEC. S %3 3K A F b i 3h 4 4
BC, 433 SR B P B BT AU T, TR &
KERT » MEE PR T REREEHRIE. A TIEAHE
S B R AT ™ R, SR UM BNC F B iR i
BSMEE T 2000 M3 A R A, R T — M & 2500 %
B W3S EE R , 7 38 B9 2000 NS EC 8 #8 4 5 TR L R F 1



500 MNMEEARML. $FXREM 2 6, 2B ABEELRT,
HEERPUERKHESR, FRMELHFI.

#1 BT » M EEPHERRESEN)

n 5 10 15
& £ R (500 MR 74,5 85,4 90.1
WER2500 MER) 59,5 77.5 85.3

W 198, SRRSO RN /NURE R RN, B
A3 AR R TR T R TR AT » AR BUE R AR =
RHBK,TAME » N, B EREERMERRL. 4
W ECPE PR EOS B A HUEEE KAt , RS Y n EEKX
BB A E B EE HF .
3.2 BAZRSIF

EXHER BRI, A CES W E L TR EER Y
MFWET —RE, RGN THOG SRS B E AN R E
B, HTFEMRESRKET 10 MIFEEFH 5 AT
HuE AN R AR IEED , X B 4 5 R VEAN B, RS A
900 A~E]F

2 SO RS S TR (R R IR R B R ARy
FiEHER (MRROM , MERRE/RBZAE R EFSE T 84
FHE BATHA T, AEE LB T — 4T RESH
ERHAUTFRER. BEERRERAFRAERSIERDY
o, R T IERIR A AR A L, R A G RIE
A MBUERINENE N ERKITEN., MRR £—
MRS ENHF TN . FENRENENULERIE, K
BTRUERNXTEFUSERNEUR EHRERSE
FIRMBIE,. HE RN R E—WERMERS RIER,
SR LB ERMIEHES RITE, 2500 0.5;588 »n 15
RAERERTE, MG 1/n BREGERSERERE
B, W AECH 0. BB MR MR AHE S RT3,

3%t n="5,n=10,n=15, ¥R KW EHTIH BB K
R H HZ MRR E0% 2 55,

#2 FRMLFIRKETRERHE, HEZE MRR()

n 5 10 15
B R 715 72. 4 75.1
BE#E 83.5 79.3 74.2

MRR 78.3 78.8 82.7

WL 2 AT 3R Y AR AL SR B B TR B
WE HE%EM MRR {E., S4BUTESSIMAELE RS RS
BIRT 15 M ECAE A RS BRI TR ST Y, B R
R R, X WSRO R BARM » M E B RIEH
Bo 97 25 BRI — 30, BB 2 MRS T AR S5 BUE B EC Y
JLEE R, MEGTES BRI B SR 88T 5 MERCE
AR ECE ST R TR BRI BUS BRm A0 A B 2R, X
BB D B ML B X IE B A A B A A, i T T 5IA
BENE ., A T ERDIRBER LR, RiE
MRR (B AT Hl, AR A GE 7R A RS RI R BTFI A&+
& EHKIE, BRI B B RYET 15 MEEA 26 MRR
BB R A 30 N X 5 R M R B SR R 01, BR R L BUE 6
MR EERER,

ERASRMAERWR R BT REMTAE, R
R REBC IR B 2 8 3h 2 RE U Gk S B 4 2K
%, Bt F AR A H F A IERIFE I ELREEFHS
ZIAEBLAEIR .

GRE ASCERLMTP EIEEESDEE 2RISR
HERE R EBOE DT %, W T — M Sh & RS R
BT — R BB A B AR R B 07 s B AR T B R
BPHLRE E AR RIS BC SR SR 5 (B B LA 2 280 R IR
A BERE B3/ R Oy IE B 26 ) 3 B T AR Bl 45 R &, IS
R =T0iE F AN RS REHITIT H HEF R RIRA M2
WHIES R, 3 LW R I HTT B RE MR

FEFRSRI TAE T, A 7 T 49 R A0 S P P MU 7 B i —
R, AT LE K T P A D 4 2 SR S A U A
EELE &R E RO FEABRET M E K
LI AT RGN B 2% AR RS U B 5 1ESh, A
SCAb PR B 22 RS BUAE TR N 77 v T LR A e HL A R R A FE BL 4%
RIEHEERL.

2 % X W

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

BEP. BT CLECERENFEEIFREMTIM]. L.
L SMEHH AL, 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
M. Foreign Language Research,2014(in Chinese)

5. BiIn R A 53 BB P % S FAEER
HRTISrZ— [M], SME2£T), 2014

[5] Cao Li Anslysis of Verb-noun 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)

WAL ETENENTERFEREN AREREXPEI2HE
B4R RAHTD]. BRI 4R k%, 2007

[6] Jiang J J, 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 Yao-chen,Xiao Defa. A study of Chinese College Stu-
dents’ English Delexical Verb Collocation Model[ M. Foreign
Languages and Their Teaching, 2005 (in Chinese)
EMEER , B k. B E RS A TIE R A R R AR5 (M.
SME S HMEE I, 2005

[8] Rozovskaya A,Roth D. Algorithm Selection and Model Adapta-
tion for ESL Correction Tasks[CJ//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[ J]. Journal of Machine Learning Research, 2006
(7):551-585

(FH#%E 250 7D

+ 233 -



BOE BT R E R BRI R AT BUR  —
Tk B B BE B3Rt H B A TR E NI ER KRS
PEIRAEE . KRATRRA SR & 8 MclB BB H %
RO B SN R W, AT B I R B S P Y
R R AE T AR R K, McIB Bk 7e 36 P %K
R L BRI REE R LRI

& XM

[1] He H, Garcia E A. Learning from imbalanced data [J]. 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[ J]. International Journal of Computer Science and
Network,2013,2(1):83-87

[3] Chawla Nitesh V. Data mining for imbalanced datasets: An aver-
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[ J). Computer Science,
2012,39(S81) :304-308(in Chinese)

BUBH, 4P 00, %, FFEREESXTEFRNI] E
HLBL2E, 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 data[ J].
International Journal of Engineering and Technical Research,
2014,2(2):114-122

[7] Jain AK,Dubes R C. Algorithms for clustering datal 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

[11] Yen S-J,Lee Y-S. Cluster-based under-sampling approaches for
imbalanced data distributions[J]. Expert Systems with Applica-
tions, 2009, 36(3) :5718-56727

[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]]. 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[J]. JEEE Transactions on
Fuzzy Systems,2012,20(4):728-745

(15] 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[J). Intelligent Data Analysis,
2014,18(6).:1109-1135

[17] Tishby N, Pereira F C, Bialek W. The information bottleneck
method[ CJ // Proceedings of 37th Allerton Conference on Com-
munication, Control and Computering, 1999, 1999:368-377

[18] Cover T M, Thomas J A. Elements of information theory[ M1].
New York:John Wiley & Sons,2012

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

[20] 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 J]. Acta Electronica Sinica, 2014,
42(9):1839-1846 (in Chinese)

Bd R MR, B TR RSAY IBER[]] a7
##,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[J].
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[ J ). Information Retrieval,1999,1(1/2):69-90

[267] Manning C D,Raghavan P, Schiitze H. Introduction to informa-
tion retrieval{ M. Cambridge: Cambridge University Press, 2008

(L3#EF 233 1)

[10] Mariano F,Zheng Yuan. Grammatical error correction using hy-
brid systems and type filtering(C] // Proceedings of the 18t
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

+ 250 -

[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

[13] 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



