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A Study for Related Words Finding Method
Using Global Web Access Logs

SHINGO OTSUKA,* MASASHI TOYODAt and MASARU KITSUREGAWA

Web search engines are playing more and more important role for information retrieval in
the cyberspace. Due to the improvement of searching accuracy with development of tech-
nologies, it the becomes possible that users can get kinds of information by just inputting
keyword(s) representing the topic which users are interested in. But it is not always true that
users can hit upon keyword(s) properly. In this paper, by using Web access logs (called panel
logs), which are collected URL histories of Japanese users (called panels) selected without
static deviation similar to the survey on TV audience rating, we study the methods of find-
ing the related keywords associated with the keywords inputted by users. Different from the
existing systems where the related keywords are extracted based on the set of URLs visited
by the users after inputting their original keyword(s), we propose two methods to extract the
related keywords. One is based on the Web communities (set of similar web pages); the other
is based on the set of nouns obtained by morphological analysis of Web pages. According
to evaluation results, the proposed methods can extract more related keywords than that
based on URL. The results also show that the method based on the Web communities and
the method based on nouns have different characters while extracting the related keywords.
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Fig.1 A method of collecting panel logs.
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Table 1 A part of the panel logs.
I

Panel ID! AccessTime | RefSec URL
2002/9/30 00:00:00] 4] http://www.tkLiis.u-tokvo.ac.jp/welcome j.html

1

2| 2002/9/30 00:00:00} 6]http://www.jma.go.jp/JIMA_HP/jma/index.htm!

3] 2002/9/30 00:00:00 http://www kantei.go.jp/

4] 2002/9/30 00:00:00} 15]http://www.google.co.jp/

1] 2002/9/30 00:00:04 6| http://www.tkLiis.u-tokvo.ac.jp/Kilab/Welcome.html
5| 2002/9/30 00:00:04 3|http://www.yahoo.co.jp/

6] 2002/9/30 00:00:05: 54]http://weather.crc.co.jp/

2| 2002/9/30 00:00:06} 11]http://www.data kishou.go.jp/maiji,

3] 2002/9/30 00:00:08] jp/mew/kousikiyotei.html

5] 2002/9/30 00:00:07 0.jp/bin/search?p=%C5%B7%B5%A4
1

tokyo.ac.jp/Kilab/Members/members-j.htm|

2002/9/30 00:00:10] 300

BRFEEESCRL

02 00000000
Table 2 The detail of our used panel logs.
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www.melcoine.co.jp/ Www.nec.co.jp/ m,\vv.ol:\ mpus.cn,m/
www.logitec.co.jp/ www.melco.co,jp/ www.minolta.com/japan/
www.iodata.co jp/ 33 | wwwibm.cojp/ 15 | Wwwkonicacojp/
www.intel.co.ip/ www.hitachi.co jp/ind... www.kodak.cojp/
www.adaptec.co jp/ www.fujitsu.co.jp/ www.fujifilm.co jp/
www.ricoh.co.jp/ Wwww.epson.co.jp/ WWw.casio.co.jp/
www.iiyama.co.jp/ Www.compag,co.jp/
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www.fujikura.co.jp/ www dia.com/jp/
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Fig.2 A part of our web community chart.
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Fig.3 Typical graph of authorities and hubs.
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Table 3 The adaptation ratio of the URLs belonged to
web-communities and the URLs included panel
logs.
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Table 4 The detail of high frequency elements.
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Table 5 Comparison between similarities.
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Table 6 Characters of evaluated keywords.
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Fig.4 An example of input ‘bank’ and ‘interest rate’ in
the Yahoo! site.
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Fig.11 Feature spaces of keyword ‘Bank’ (excluding high frequency elements).
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Table 7 The relation between a number of related words

and similarity.

RAT PN =1
R | BREREE

TOP10 | TOP100 | TOP10 | TOP100 | TOP10 | TOP100
K 0.219 0.132 0.239 | 0.069(93) | 0.251 0.155
_ Kf 0.604 0.353 0.626 0.346 0.727 0.601

Bz
Kd 0.087 0.034 0.152 | 0.015(74) | 0.070 0.027
Kfd 0.364 0.103 0.288 | 0.049(74) | 0.475 0.121
K 0.112 0.009 0.250 | 0.100(57) | 0.074 0.016
a32=54 | Kf 0.636 0.166 0.782 | 0.090(65) | 0.227 0.022
el Kd 0.126 0.100 0.250 | 0.074(57) | 0.076 | 0.017(93)
Kfd 0.694 0.200 0.782 | 0.090(65) | 0.238 0.047
K 0.052 | 0.010(75) | 0.125 | 0.055(57) | 0.028 0.006
Kf 0.272 | 0.008(78) | 0.264 | 0.071(58) | 0.182 0.009

URLZEFH
Kd 0.052 | 0.007(85) | 0.125 | 0.055(59) | 0.023 0.008
Kfd 0.294 | 0.008(88) | 0.264 | 0.055(62) | 0.146 | 0.008(99)

(BEEZ0.001(2 L THRBEEOKMI005BIZHESEM 2 =6 DIZDONTIE, #F
MAICZ ORFICHE Sh-BEEEOY (RABEREY &77T. Ff FILH
BEOMEE IRABEEREME L= EDETHD. )
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