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Abstract
understanding evolution of the web. A web community is a set of web pages created by individuals or associations with a
common interest on atopic. These pages are co-cited by multiple pages, and form densely connected link structure. We ex-
aminethetransition of link structure within a certain period of time using four sets of web communities created from Japanese
web archives crawled in four periods between 1999 and 2002. Especialy, we focus on the web communities which did not
exist in the previous year and classify the evolution of link structures into some patterns. We analyze the semantics of each

In this paper, we anayze the growing process of link structure of web communities, which is an approach for

evolution pattern on the web.
Key words web community, web graph, link structure, HITS
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Fig.1 The bow-tue structure of the web
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Fig.3 Link structure of web communities, G.(V, E)
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Tablel Link structure evolution pattern
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Fig.4 Examplesof link evolution patterns
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Fig.5 Intuive graph of evolution pattern

4. 0000

000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000

41 0000

000000199000 200200000000000000
00 (00O jp0000)000000000O00 400000
0000000000000000000000000000
0000000000000000UVURLOOOOOO0OOOO
URLOOO URLOOOOOOOOODOOOOO0OOOOO0
0000000000000000000000000000
0000000000000000000000000000
00000000000000000 URLOOOOOOO0
0000020000

02 00O0Ooooodooo
Table2 Details of web archives
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Table3 Details of web community sets
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Fig.6 Rate of the member pages existed in the previous year
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Fig. 7 Rate of members within depth 2.
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Fig.9 Pacentages of link evolution patterns.
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evolution pattern

o000 1|00002 00003|0000 4
@ O/ @ b @ O @ ®
tp=>t | 554 032|235 075|033 050|043 355
t3 =>ty | 389 011|230 034|022 039|051 576
ts =>t3 | 19.83 017|214 039|034 061|065 3.05
Average | 10.72 0.7 | 223 042|027 046|057 4.29

050000000000000 |He(t;)| 00 |Hi(t:)| 00O
0000000000000000000000

05 000000000 @)|Ho(t:)], (0)|Hi(t;)| 0000
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tion pattern
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@ B|l@ b @ b @ O
1105 064|225 450|457 055|121 526
1117 067|263 424|575 090|241 19.64
2387 046|193 283|525 125|158 7.03
1638 058|225 362|545 094|190 1235
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Fig.10 Intuitive graph of link evolution patterns.
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Table6 An example of evolution pattern 1

1 http://.../common/trinity/ TRINITY.HTML

2 http://www.coara.or.jp/oitanetnavi/

3 http://tenjin.coara.or.jp/ TOPI C/kankomap/

4 http://.../V SHOP/NewV SHOP/shop/37shop/

5 http://www.city.usuki.oitajp/from/index98.html
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Table7 An example of evolution pattern 4

1 http://...resources/cronolog/

2 http://.../World_Wide_Web/Servers/Log-Analysis_Tool s/
3 http://.../t-ishii/PostgreSQL/6.5/apache php.html

4 http://.../Protocol s/rfc2616/rfc2616.txt

5 http://.../Internet/Site. Management/L og_analysis/
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