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Abstract This paper analyzes a problem of HITS algorithm which is one of the extraction method of Web communities that
are sets of Web pages with a common interest on a topic. Further, we propose a new Web community extraction method
that can solve this problem. The HITS algorithm tends to extract a set of Web pages whose links are dense, against the Web
community model defined by Kleinberg, as an important Web community. Therefore, in order to pinpoint the cause of this
problem, the characteristics of the HITS algorithm are analyzed by using a cluster coefficient which represents a measure of
the density of the links. Moreover, the proposed method applies this coefficient to the HITS algorithm and realizes the accurate
Web community extractions which can solve the problem. Finally, we compare the results of the proposed method and that of
the traditional HITS algorithm to verify the performance of the proposed method.
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Expanding the root set into a base set
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Fig.3 Kleinberg’s model of a Web community
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Table 1 Topic “AI”: authorities of 1% community.

URL

http://psyche.cs.monash.edu.au/
http://www.kosara.net/thoughts/ai.html
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http://www.inm.de/kip/
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Table 2 Topic “AI”: authorities of 2" community.

URL
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http://www.cs.washington.edu/research/jair/home.html

http://www.cs.berkeley.edu/ russell/ai.html
http://www.loebner.net/Prizef/loebner-prize.html
http://www.generation5.org/
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Table 3 Topic “ruby”: authorities of 1% community.

URI
http://safari.oreilly.com/

http://www.xml.com/
http://webservices.xml.com/
http://digitalmedia.oreilly.com/

http://www.onjava.com/
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Table 4 Topic “ruby”: authorities of 2"¢ community.

URI

http://www.codezoo.com/

http://servlets.com/
http://www.linuxquestions.org/
http://www.osdir.com/
http://www.openp2p.com/
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Table 5 Topic “ruby”:authorities of 3" community.

URL

http://www.ruby-lang.org/en/
http://www.tmtm.org/en/mysql/ruby/
http://www.ruby-lang.org/
http://jruby.sourceforge.net/
http://www2s.biglobe.ne.jp/ Nori/ruby/
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Fig.4 Link structure of the O’REILLY’S community.
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Fig.5 Example of an undirecited graph.
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Table 6 Clustering coefficient of each communities.

# “AI? “ruby”’
1 0.0150 0.6938
2 0.0206 0.6030
3 0.3624 0.0094
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Fig.6 Link structure of the Jupitermedia’s authorities
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Fig.7 Updating authority weight using the proposed method.
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Table 7 Topic “AI’: authority of 1% community.
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Table 8 Topic “AI”: authorities of 3" community.
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Fig.8 Link structures of authorities using the proposed method
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Table 10 Clustering coefficient of each communities.

# “AI” “ruby”
1 0.0144 0.6844
2 0.0186 0.0079
3 0.0231 0.0213
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Fig.9 Link structures of authorities using HITS
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Fig. 10 Link structures of authorities using the proposed method
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Fig. 11 Link structures of authorities using the proposed method
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Table 11 Eigen values using the proposed method
“AT “ruby”
A1 575 1890
A2 522 884
A3 369 732
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