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Abstract : Most search engines return ranked lists of document snippets, which makes the user difficult to find the

relevant information. One method isthat the snippets returned by the search engine are grouped into clusters, which

may help the user quickly and efficiently navigate the results of a query at a topic level and locate the relevant infor-

mation. This paper first introduces, several key requirements for Web research results clustering methods and the

classfication of the clustering methods. Then it probes into the maor clustering algorithms and their improved

method at present , and discusses the evaluation of clustering quality. Finaly, this paper summarizes the future de-

velopments of clustering search engine results.

Key words: computer application; Chinese information processing; search engine; document clustering; information

retrieval ; cluster label

1 Web

Web ,

: 2007-07-16 : 2007-12-02
(60603098)

(1968 5 , , , : (1959 ) ,

; (9729, , ,



57

10 30

[3]

oo

[9.,10] .

(1)

(2)

(3)

6]

Web

[4 6]

Web

[1]

(4)
(5) Snippets

snippets ,
(Snippets)

(Sngle Words)

4.1

shippet

[12]

(Phrases)

(Flat Clustering)
(Hierarchical Clustering)

[11]



58 2008

A HC(Agglomerative Hierarchical Clustering)

, (Snglelink) , ;
( Group-average) o(rf) ,n
, (Completelink) STC )
o(n’) AHC
: S(B) =1 BIxf( B]) x § thidf (w) ()
: ,S(B) B .| Bl
K- (K-Means) , ' £( 8])
O(nkT) . k T tfidf (w)
AHC ,K-Means , )
WEB-
CAT™ K-Means
Scatter/ Gather Buckshot Frac l ’
tionation , Bm Bn,|Bm| | Bl
O(kn) , Fractionation , | Bm N Bl
,  Buckshot , Bn B,
SCATTER/ GA THER!"™! | Bm N Ba|/ | Bn| >0 (2)
Web , | Bm N Bn|/ | Bn| >0 (3
Scatter/ Gather 2 3 , Bn Bn ,
, a Zamir
) 0.5
) , k
4.2 STC(Suffix Tree Clugtering) '
O(n)
Zamir ,
(1o.1e1 (Phrase) ,
, STC Dell Zhang'*®!
: ol SHOC, Zomir
(1) (
STC , ) oo
n )
SE , Wit ,\Wi2, , ,
Win , Wi, ,Win(l<j<n SE , ,
n n ;
1 2

: , (Latent Semantic Indexing L SI) ™
SvD —



3 59
: (1)
PA T-tree snippets
(1 PA T-tree , gapped sentence, Grouper
STC :
PA T-tree Suffix tree ,
, STC , snippets ,
Irmina Maslowska STC DMOZ (Open
S Directory Project) , DMOZ
) IF x IDF
4.3 Carrot2
TF(w) =1+ log# (w) (4)
r e web- sni #c
G ou?e \j’ﬁ/’iz rss[f; IDF(w) = log o(w) (5)
) ,#(w) w DMOZ
, JH# c(w) w DMOZ , #C
, DMOZ
Grouper , Wei ss* w Ci
—Carrot2, rank (w, C)
Carrot2 , =b(w,G) X TF(w) x IDF(w) x ns(G) (6)
, ,ns(G) C ,b(w, C)
) w Ci
) ) (wn, W)
,Carrot2 rank (Wn , W)
5] [26’] :rrcla{ J_lb(Wr,O) X TF(w:) X IDF(w) X ns(O)}
, LINGO™ ,AHC ©o~rah
L IN GO SHOC , (7)
Vivismo , - snippets (
" SVD — ), (7) :
— , gapped sentence gapped
, sentence
, , (2)
SnakeT ship-
LSl — , pets ,
LINGO Carrot2 C snippets c%
: Carrot2 (SnakeT  ¢=80) C
L IN GO SVvD ) C )
, C ;
4.4 SakeT c
SnakeT  Ferragina  Gulli "%
SnakeT

snippets ,



60 2008
Vivismo ,
4.5 CHCA '
CHCA 1 (Cluster Hierarchy Construc- ,
tion Algorithm) — CREDO!™®
( ) 1 H
) , CREDO ,
( ) 1 H
[34]
. . 12 ,
D = Yi X (Yi - X 8
is(r,i) ij i x (Y ) (8) Web
lm ( ’ XU
. . 4.8
r J , Yii ]
[35 37]
(8) r ,
i CHCA , ) )
) , , snippets
4.6 pp
Kammamuru
[38]
WISE® [39]
, (Named Entity ,NE)
, NE
PoBOC!*Y
, , NE Lawrie
[32] Croft'*” /
3 y ( KU”'
, back-L eibler Divergence) ,
WISE , tf xidf
, PoBOC
[32] , 5
4.7 '

(Formal Concept Anadyss,FCA)



61

[41] F
Wang'*!
j
E()) =- z piilog (pi) (9)
, Pii j i
_ onx E())
E = (10)
jZ n
, N J ,m
.n
Zeng™!
P @N
P@N = J—‘l:—g—lmf (11)
R N ,C
SnakeT )
Grouper
) L IN GO
6
(1)

(1]

[2]

(3]

[4]

(5]

(6]

[7]

(8]

(2)

)

, Web

Pretschner A, Gauch S. Ontology Based Personalized
Search[A]. In: Proceedings of the Eleventh |EEE In-
ternational Conference on Tools with Artificial Intelli-
gence[ C]. 1999. 391-398.

Jansen B J, Sink A, Bateman J, Saracevic T. Red
Life Information Retrieva : A Study of User Queries
on the Web[J]. ACM SIGIR Forum, 1998, 32(1) : 5
17.

Franzen K, Karlgren J. Verbosty and Interface De-
sign[A]. Technica Report T2000:04, Swedish Insti-
tute of Computer Science(SICS) [C]. 2000.

Chen H, Dumais S. Bringing Order to the Web:Auto-
matically Categorizing Search Results[A]. In: Pro-
ceedings of the SIGCHI Conference on Human Factors
in Computing Systems[C]. New York: ACM Press,
2000. 145-152.

Kules B, KustanowitzJ, Shneiderman B. Categorizing
Web Search Results into Meaningful and Stable Cate-
gories Using Fast- Feature Techniques[A]. In: Pro-
ceedings of the 6th ACM/ IEEE CSJoint Conferenceon
Digital Libraries [C]. New York: ACM Press, 2006.
210-219.

Cui H, Zalane O R. Hierarchical Structura Approach
to Improving the Browsability of Web Search Engine
Results[J]. |IEEE,2001 ,956-960.

Griffiths A, Luchhurst H, Willett P. Using Inter-
Document Smilarity Information in Document Retriev-
al Systems[J]. Journa of the American Society for In-
formation Sciences, 1986 ,37:3-11.

Sdton G The SMART Retrieval Systems[M]. Pren-
tice Hall , Englewood Cliffs, N.J.,1971.



62

2008

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Zamir O, Etzioni O. Grouper: A Dynamic Clustering
linterface to Web Search Results[A]. In: Proceedings
of the Eghth International World Wide Web Confer-
ence(WWWS8) [ C]. 1999.
Zamir O, Etzioni O. Web Document Clustering: A
Feasibility Demonstration[ A]. In: Proceeding of the
19" International ACM SIGIR Conference on Re
search and Development of Information Retrieval (SI-
GIR'98) [C]. New York: ACM Press, 1998, 46-54.
Ceraci F, Pellegrini M, Maggini M, Sebastiani F.
Cluster Generation and Cluster Labeling for Web
Snippets[A]. In: SPIRE 2006[ C]. Berlin / Heidel-
berg : Soringer , 2006 (4209) : 25 36.
,2006 ,20(3) :55-62.

Gannotti F, Nanni M, Pedreschi D. Webcat : Auto-
matic Categorization of Web Search Results[A]. In :
SEBDO3 [C]. New York: ACM Press, 2003. 507-
518.

Cutting D R, Karger D R, Pedersen J O. Constant
Interactionr Time Scatter/ Gather Browsing of Very
Large Document Collection[ A]. In: Proceedings of
the 16" Annual International ACM/ SIGIR Corference
on Research and Development in Information Retire-
val[C]. New York: ACM Press, 1993. 125 135.
Hearst M A, PedersenJ O. Reexamining the Cluster
Hypothesis: Scatter/ Gather on Retrieval Results[A].
In: Proceedings of the 19" Annual International
ACM/ SIGIR Conference on Research and Develop-
ment in Information Retireval[ C]. New York: ACM
Press, 1996. 76-84.

Zamir O, Etzioni O, Madani O, et d. Fast and Intui-
tive Clustering of Web Documents[A]. In: Proceed-
ings of 3 International Corference on Knowledge
Discovery and Data Mining[ C]. 1997. 287-290.

; , [M].
, 2004 , 223-228.

Zhang D, Dong Y. Semantic, Hierarchical , Online
Clustering of Web Search Results[A]. In: Proceed-
ing of the 6th Asa Pacific Web Conference(A PW EB)
[C]. 2004.69-78.

Manber U, Myers G. Suffix Arrays: A New Method
for Orrline String Searches[ A]. In: Proceedings of
thefirst Annual ACM-SIAM Symposium on Discrete
Algorityms[ C]. 1990. 319-327.

Deerwester S, Dumais S, Furnas G,et a. Indexing
by Latent Semantic Analysis[J]. Journal of the A-
merican Society for Information Science, 1990, 41:
391-407.

; ) .o [3].
,2004 ,30(5) :95-97.

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Madowska |. PhraseBased Hierarchical Clustering
of Web Search Results[A]. In: Proceedings of the
25" European Corference on IR Research[ C]. Pisa,
Italy : Springer , 2003. 555-562.
Vivismo. http://vivismo. com/fag/ technology. ht-
ml.
Weiss, D. A Clustering Interface for Web Search Re-
sultsin Polish and English[D]. Poznan University of
Technology , Poland, June 2001.
Osnski S. An Algorithm for Clustering of Web
Search Results[D]. Poznan University of Technolo-
gy, Poland, June 2003.
Wroblewski , M. A Hierarchicd WWW Pages Clus
tering Algorithm Based on the Vector Sace Mode
[D]. Poznan University of Technology, Poland, July
2003.
Ferragina P, Gulli A. A Personalized Search Engine
Based on Web- Snippet Hierarchical Clustering[ A].
In: Secia Interest Tracks and Poster Proceedings
14th International Conference on the World Wide
Web[ C]. New York: ACM Press, 2005. 801-810.
Ferragina P, Gulli A. The Anatomy of SankeT: A
Hierarchical Clustering Engine for Web-Page Snip-
pets{A]. In: PKDD 2004[C]. Berlin/ Heidelberg :
Foringer , 2004. 506-508.
Schenker A, Last M, Kandel A. Design and Imple-
mentation of a Web Mining System for Organizing
Search Engine Results[J]. International Journa of
Intelligent Systems, 2005. 20: 607-625.
Campos R, Dias G, Nunes C. WISE: Hierarchica
Soft Clustering of Web Page Search Results Based on
Web Content Mining Techniques[A]. In: Proceeding
of the 2006 IEEE/ WIC/ ACM International Confer-
ence on Web Inteligence [ C]. Washington, DC,
USA :IEEE Computer Society , 2006. 301-304.
Cleuziou G, MartinL , Vrain C. PoBOC: an Overlap-
ping Clustering Algorithm, Application to Rule-Based
Classfication and Textual Data[A]. In: Proceedings
of the 16™ European Conference on Artificia Intelli-
gence ECAI[C]. 2004.22-27.
Zeng HJ, He QC, Chen Z, et a. Learning to Cluster
Web Search Results[A]. In: Proceedings of the 27th
annual international ACM SIGIR conference on Re
search and development in information retrieval [C].
New York: ACM Press, 2004.210-217.
Carpineto C, Romano G. Exploiting the Potentia of
Concept Latticesfor Information Retrieval with CRE-
DOJ[J]. Journa of the Universal Computer Science,
2004, 10(8) : 985-1013.
, . Web
[J]. , 2005, 32



[5]

(6]

[7]

ZHAO SB,GRISMAN R. Extracting relations with
integrated information usng kernel methods [ A ].
ACL’2005[C]. USA :25-30 Univof Michgarr AnnArbor
June 2005. 419-426.

ACE 2004. The Automatic Content Extraction (ACE)
Projects, 2007 (2007-4-20) . http// www. |dc. upenn.
edu/ Projects/ ACE .

WANGT,LIYY, KALINAB, et a. Automatic Ex-
traction of Hierarchical Relationsfrom Text[A]. Pro-
ceedings of the Third European Semantic Web Confer-
ence (ESWC 2006) [C]. USA: Springer, 2006. 401-
416.

3 63
(6) :856-860. Proceedings of the 7th annual ACM international
[35] FungB C M ,Wang K, Ester M. Hierarchica Docu- workshop on Web information and data management
ment Clustering Usng Frequent Itemsets[A]. In: [C]. New York: ACM Press, 2005. 81-86.
Proceedings of the 2003 SIAM International Confer- [40] Lawrie D J, Croft W B. Generating Hierarchical
ence on Data Mining[ C]. 2003. Summaries for Web Searches[ A]. In: Proceedings of
[36] LiF, MehlitzM, FengL , et a. Web Page Cluste- SIGIR-03, 26 ACM International Conference on Re-
ring and Concept Mining: An Approach towards In- search and Development in Information Retrieval [ C].
telligent Information Retrieval [J]. Cybernetics and New York: ACM Press, 2003. 457-458.
Intelligent Systems 2006 ,1-6. [41] Chuang S, Chien LF. A Practica Web-Based Ap-
[37] , proach to Generating Topic Hierarchy for Text Seg-
[J]. , 2006 , 41(3) : 61-65. ments[A]. In: Proceedings of the thirteenth ACM in-
[38] Kummamuru K, Lotlikar R, Roy S, et al. A Hierar- ternational conference on Information and knowledge
chical Monothetic Document Clustering Algorithm for management [ C]. New York: ACM Press, 2004.
Summarization and Browsing Search Results[A]. In: 127-136.
Proceeding of 13" International Conference on World [42] Wang Y, Kitsuregawa M. Evaluating Contents-Link
Wide Web[C]. New York: ACM Press,2004. 658 Coupled Web Page Clustering for Web Search Results
665. [A]. In: Proceedings of the Eleventh Internationa
[39] Toda H, Kataoka R. A Search Result Clustering Conference on Information and Knowledge Manage-
Method using Informatively Named Entities[A]. In: ment[ C]. New York: ACM Press, 2002. 499-506.
( 49 )

[8] ZHANG M, ZHANGJ,SU J, et a. A Composte
Kernel to Extract Relations between Entities with both
Flat and Structured Features[A]. ACL’ 2006 [C].
Sydney: July , 2006. 825-832.
[9] , , . [31.
,2005,19(2) : 1-6.
[10] , , , .
[3]. ,2007 ,21(4) : 80
85.
Charniak E. A maximumrentropy-inspired parser[A].
Nirenburg S, ed. Proc. of the NAACL 2000[ C].
Washington:ACL ,2000. 132-139.

[11]



