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Research for Extracting of Organization Relationship Diagram

by Web Link Structure Analysis and Natural Language Processing

MASANORI IKEBE,! SHIGENORI TANAKA,#t HITOSHI FURUTA,t
KENJI NAKAMURAT and KENTA KOBAYASHI!

The demand for the information acquisition by the automatic analysis of the Web has been
increased as the Internet recently becomes complicated. Then, a method of classifying the
Web into some categories and analyzing the Web relationships with the information were sug-
gested. In early researches, however, it was difficult to relate the Web pages without the links
because the analysis was mainly done on the link relationships. Therefore, on this research, we
related the Web pages without the link relationships not only by analyzing the link structure
but also by extracting any kinds of topics using morphological analysis. And, we drew a high
reliable relationship diagram combining our processing consequence with the quality judged
result of the link analysis. In addition, we drew the organization charts using the acquired
information from the Web in order to evaluate our algorithm. Then, we compared the link
structure analysis which was the main method of the early researches with our result. We
chose the evaluate value which is generally utilized for the link structure analysis and the
visualization by graph theory as the evaluation method. We confirmed that our method was
available.
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Table 2 Result on links of Forward relationship.
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08 Backward 00000000 00O0O00OO
Table 3 Result on links of Backward relationship.

oo oooo 0 oo oo oooo ul oo
1 | wwwb.hokkaido-np.co.jp 0.001821 x 1 | www.jterc.or.jp 0.022221 | x
2 | www.pressnet.or.jp 0.001821 o 2 | hokkaido.yomiuri.co.jp 0.021991 | x
3 | ad.hokkaido-np.co.jp 0.001821 X 3 | www.nikkei.co.jp 0.021868 | x
4 | jyoho.hokkaido-np.co.jp 0.001821 x 4 | ekikara.jp 0.021725 | x
5 | sumai.hokkaido-np.co.jp 0.001821 o 5 | crocro.com 0.021263 | x
6 | www.aurora-net.or.jp 0.001821 o 6 | news.kyodo.co.jp 0.021230 | x
7 | photokaido.hokkaido-np.co.jp | 0.001821 o 7 | www.jr-central.co.jp 0.020964 | o
8 | kumasanda.com 0.001821 x 8 | www.kochinews.co.jp 0.020952 | x
9 | hplist.hokkaido-np.co.jp 0.001821 % 9 | www.shinmai.co.jp 0.020923 | x

10 | motto.hokkaido-np.co.jp 0.001821 o 10 | melody.pokel.jp 0.020909 | x
11 | www.uhb.co.jp 0.001821 o 11 | www.kahoku.co.jp 0.020900 | x
12 | www.air-g.co.jp 0.001821 o 12 | www.iwate-np.co.jp 0.020795 | x
13 | www.tri-b.co.jp 0.001821 o 13 | www.nagasaki-np.co.jp 0.020703 | x
14 | www.atkyushu.com 0.001821 o 14 | www.hon-michi.net 0.020687 | o
15 | ichioshi.info 0.001821 o 15 | www3.ocn.ne.jp 0.020631 o
16 | www.jrk-hotels.com 0.001821 o 16 | www.sanyo.oni.co.jp 0.020565 | x
17 | www.mjr-sasabaru.com 0.001821 o 17 | www3.coara.or.jp 0.020488 | x
18 | www.sjr.jp 0.001821 o 18 | www.minyu.co.jp 0.020453 | o
19 | www.oita-kagoshima.jp 0.001821 X 19 | pub.bookmark.ne.jp 0.020409 | x
20 | www.mjr-tosu.com 0.001821 o 20 | expresscard.jp 0.020323 | o
21 | wwwl3.jrkyushu.co.jp 0.001821 o 21 | www.izu.co.jp 0.020263 | o
22 | www.yoyaku.jrkyushu.co.jp 0.001821 o 22 | www.jrkyushu.co.jp 0.020204 | o
23 | www.jrkyushu-timetable.jp 0.001821 o 23 | www.cyberstation.ne.jp 0.020190 | o
24 | www.jrbeetle.co.jp 0.001821 o 24 | www.pref.mie.jp 0.020179 | o
25 | www.jrkbus.co.jp 0.001821 o 25 | www.jrkbus.co.jp 0.020122 | o
26 | www.jrsumai.co.jp 0.001821 o 26 | www.jrkyushu-hospital.jp 0.020122 | o
27 | www.kotorikyo.org 0.001787 o 27 | www.city.miyakonojo.miyazaki.jp | 0.020122 | o
28 | shop.knt.co.jp 0.001787 o 28 | artist.on.arena.ne.jp 0.020071 x
29 | holiday.knt.co.jp 0.001787 o 29 | www.so-net.ne.jp 0.020069 | o
30 | www.etabi-c.com 0.001787 o 30 | www.net.pref.aomori.jp 0.020029 | x
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04 0D00O0O0OODOODOOOOOOOOOO
Table 4 Result on links acquired with original method.

oo oooo ul 0o
1 www.jrkyushu.co.jp 0.054430 o
2 | www.jrkyushu-hospital.jp 0.054430 o
3 www.jreast.co.jp 0.054128 o
4 | jreast.eki-net.com 0.054094 o
5 | voice.jreast.co.jp 0.054094 o
6 www.jrhokkaido.co.jp 0.053592 o
7 | wwwa3.jrhokkaido.co.jp 0.053592 o
8 mobile.jrhokkaido.co.jp 0.053592 o
9 expresscard.jp 0.053329 o

10 www.jr-central.co.jp 0.053104 o
11 www.cyberstation.ne.jp 0.051139 o
12 www.jrk-hotels.com 0.051139 o
13 www.jrkyushu-timetable.jp 0.051139 X
14 | www.jreast-timetable.jp 0.051139 X
15 | www.calc.eki-net.com 0.051139 o
16 news.kyodo.co.jp 0.003664 X
17 | bb.i-seven.ne.jp 0.002799 o
18 WWW.sanyo.oni.co.jp 0.002758 x
19 www.ebookjapan.jp 0.001418 X
20 www.panasonic-europe.com | 0.000910 X
21 | www.excite.de 0.000910 o
22 ritz-photo-images.com 0.000910 X
23 hokkaido.yomiuri.co.jp 0.000906 X
24 | www.sanplatec.co.jp 0.000886 o
25 | 210.150.210.59 0.000886 x
26 www.mitsui.co.jp 0.000885 X
27 | www.mbfutures.com 0.000885 o
28 www.btm.co.jp 0.000880 o
29 | www.japanfs.org 0.000510 o
30 | www.ibm.com 0.000510 o

05 0D0000D000O0DOO0OO00O0OO0O000
Table 5 Result on links acquired with original method.

0ood oood ooooo

Forward Backward ooooo
oooo 2 16 0
ooooooo 2 10 6
oo 26 15 39
ooo 20 9 5

ooo®2goooo0oo00o00o0NoDnnono
Authority Score 0000000000 Forward OO
0 Backward 0000000000000 WebOO
0000 1,0 00000000000000000
WebODOD 678 0000000000000000
0000000 WebODDO 825000000 Web
000 627r000000000000000 WebOO
000000000 Authority Scored 000000
WebOODOODODOODODOOO WebOODOOOODOO
0000000000WebOODOOOOODOOOODO
000000000 WebOODOOODOODODOODDO
000000000000000000000000

Web OOOOOOOOOOODOOOOOOOOOOOOOOOOOOOO 1693

02 Forward 00000000000 OODOOOOODOO
Fig.2 Visualization of Forward information related by

link structure analysis.
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Fig.3 Visualization of Backward information related by
link structure analysis.
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Fig.4 Visualization of information related by natural

language processing.
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