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Abstract Recently, researches on extraction of densely connected subgraphs, which are called communities, from the Web
graph representing link structure in WWW, are very popular. However, few methods guarantee that extracted subgraphs satisfy
community conditions which are strictly defined. In this paper, we consider the problem of extracting subgraphs that strictly
satisfy the community conditions defined in [5]. It is known that finding all communities is hard with respect to this problem.
Here, as methods that possibly find many communities efficiently, we experimentally compare two methods, a method using a
Gomory-Hu tree and a method using edge-betweenness. We also propose evaluation criterion for ranking found communities.
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Community A ”www.anort.com” and ”chulkov.com”
52 http://chulkov.com/jaguar/jaguar.htm [ JAGUAR X-Type ]
20 http://member.anort.com/signup.htm?ref=a [ Anort Member ]
20 http://guestbook.anort.com/gb/index.htm?idgb=141 [ Home Page ]
20 http://www.anort.com?ref=a [ notitle ]
16 http://www.anort.net/?ref=a [ Anort ]
– other 54 pages.

Community B ”Jaguar Reef Lodge”
35 http://www.jaguarreef.com [ Belize Resorts and hotels ]
13 http://www.caribbean-shores.com [ Belize Caribbean Bed and Breakfast Inn, B & B ]
12 http://www.cocoplumcay.com [ Belize Resorts, Vacations, Accommodations ]
12 http://sitteerivermarina.com [ Welcome to Sittee River Marina ]
12 http://www.dibbern.com/dd2000carib.htm [ Caribbean web sites and travel marketing ]
– other 53 pages.

� �

[1] S. Brin, L. Page, The Anatomy of a Large-scale Hypertextual Web
Search Engine. Computer Networks 30(1–7), 1998, 107–117.

[2] ������� , Web ����������
 . ���! !"�#!$%#�$'& 44(7), 2003,
702–706.

[3] R. Kumar, P. Raghavan, S. Rajagopalan and A. Tomkins, Trawl-
ing the Web for Emerging Cyber-Communities. Computer Networks,
31(11–16), 1999, 1481–1493.

[4] G. W. Flake, S. Lawrence and C. L. Giles, Efficient Identification
of Web Communities. 6th ACM SIGKDD Conference on Knowledge
Discovery and DataMining, 2000, 150–160.

[5] (���)�*,+.-�/'021 , �3���4���3
%57638�9%:�;�<2= web >'?@�A�B , C 4 D�E':�F4G%H
��I�>3J�:�K�L�MONQPSRUT�V @ 5�W4XY�Z #�$[E3:�F4G�H4�!I�>4\�]2$ , 2004, 57–64.
[6] M. E. J. Newman and M. Girvan, Finding and evaluating community

structure in networks, Phys. Rev. E, 69(2004), 026113.
[7] R. Tarjan, Data Structure and Network Algorithm. Society for Indus-

trial and Applied Mathematics, (1983).
[8] L. C. Freeman, A set of measures of centrality based upon between-

ness. Sociometry, 40(1977), 35–41.
[9] L. C. Freeman, Centrality in social networks: Conceptual clarifica-

tion. Social Networks, 1(1979), 215–239.
[10] M. E. J. Newman, Scientific collaboration networks: II. Shortest

paths, weighted networks, and centrality. Phys. Rev. E, 64(2001),
016132.

[11] J. Kleinberg, Authoritative Sources in a Hyperlinked Environ-
ment. Joutnal of the ACM, 46(5), 1999, 604–632.

[12] A. Nakamura, T. Shigezumi and M. Yamamoto, On NK-Community
Problem, 2005 ^�_�� LA L�I
6!9�W�`
a�b2c , 2005, 1201–1208.

[13] V. Vazirani, Approximation Algorithms. Springer-Verlag (2001).


