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Multi-faceted Ranking of Information Sources

Using Information Diffusion Properties in Blogspace

102

KaAzUHIRO KazAMA, T M1yukr Imapaf!
and KEIICHIRO KAsSHIWAGIT!

This paper proposes a multi-faceted ranking method of information sources
attracting bloggers by using three information diffusion properties. The infor-
mation diffusion network extracted from searched blog entries is divided into
subnetworks, each of which is reachable from an information source. We define
the information scatter degree, the information gather degree, and informa-
tion transmit degree as information diffusion properties by using the number
of three types of directed 2-edge connected subgraphs in a subnetwork and use
them for the ranking of information sources. We apply this ranking method to
real information diffusion networks and analyze rank-order correlation coeffi-
cient of ranking results. Furthermore, we characterize ranking methods by using
MRR and MAP of three-types of information sources: official sites, news sites
and CGMs. In the result, we demonstrate the effectiveness of a multi-faceted
ranking method by using information diffusion properties.
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Fig.1 Example of information diffusion network.
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Table 1 Datasets used for our evaluation.
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Fig.2 Relationship between information sources and their subnetworks.

000000 E, 00000000000
Vie = {wvi|vi = vy V directed_path(vy,vi)}, (1)
Ey ={eijlvi € Vi Vvj € Vi }. (2)

0000d,,.(w)0OOO0OO0O000000000000000000000000000
0 00 directed_path(vi,v;) 00000 v, 00000 », 00000000000O00OOO
O0O0O0E, 000000 e; D00 v O v, eV, 00000000 v, 00000000
v; €V, 0000000vy;000000000000000000000CCOOOOOO
000w ¢V, 00v eV, 0000000000000000

gooobo0ob0ob0ooO0oob0o0obOobO0 20000000 30DbO0ODODODOOOD
goboooboobooboobobooboobobooooboobobbobboon
goooboooooooooobooooooboooooboooooooooooog 20
gob1obod0do20000020000000000000000000000000 2
gooo3oooobcooboooooooooboboo0oooobooboOoooboooobooOoboOoa
goboooooooooo

5.2 DO00OO0OOOO0OOOOOOOOO0

gobooocoooooooobooOooooooooOoOoOoOobOOoOoOobOoOoOoOoD2000
gobooboooooooob2b000ooboobooboooobcoboooboboOoo 2000000
gobooooboodoooo 200000b0c00obbo00ob0 2000000000 O0OO0DOOO

gooooooooooooobosoooooooooooboobocoOoo 2000000
0000000000000 0000000 3(a)O0U0DLOU0OLOUOODO 3(b)m
000000000000 000000000U 3(c)0 3000000 O0OUDOOO

000000000 000000 Vol.3 No.2 102-110 (June 2010)

(a) (b) (c)

03 3000 20000000000
Fig.3 Three types of directed 2-edge connected subgraphs.
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Table 2 Average and variance of rank correlation coefficient.
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Table 3 Classification and precision of information sources.

1 2 3 4 5
goooooooo 11 3 11 1 4
oooo 22 5 14 7 10
CGM 4 8 2 3 5
ooooooo 0 1 0 0 0
gooooooo 8 3 0 2 3
oo 45 20 27 13 22
gooao 0.82 0.85 1.0 0.85 0.86

00000000000 0000000000000CGMO Consumer Generated MedialTl
O000000o0o0o0o0oo0oo0os000000ooo0o0oOoooooooo
0000000000000 0O00 WebOOOODDOOOOODODDOOOODDOOOOOOOO
0000000000000 000O000000ODO0O000O0O0ODO URLOODOOOOOO
00000000 1000000000000 o0o0oo0ooUooooooooo
00000000000 00o0o0Do0oOO0oo0oUoOOoooooooecGMOOOooo
wikiDO0O0OODo0oo00oooooo0o0ooooo0ooooooooooooooooo
000000O00o00O000o0Uo0o0o0o0ooO0oo0o0oU0DooooooooUooo
ggoboboooobboonon

Jgo00o00ob0o0obO0obO0o0bOOobbO 3b000UobUoobUobUoobDo o o88UOIDnO
gooooobobboooogobbobbboooooobbobbbbooooobnbobobo
oo0o000ooooOo0000oDOo0O000oooO00 1080000000 000O0
Oo00oo0o0oo0ooO0ooo0o0oo0ooo0oo0ooooooo0ooooDooooo
o00ooo0o0oo0oo0oo0oo0ooo0ooooooo0oooooooooooo
cGMUO0O00000O0O0O0OoO0o0oOooooUoOo0ooooooooooooooo
o000ooo0o0ooooooooooooooog

64 000O0O0OOOOOOOO

0000000000000 0000000WebOOO QAODODOOOOOOOOODO
000000 MRRO Mean Reciprocal Rank[Y 0 MAPO Mean Average Precisiond O
0000000 MRRO MAPOOOOOOOOOOOOOOOOOOOODOOOOOOO
O00oo000ooO00oooOo0oOo0oOo0ooU0oOoo 30ooooooooooog
00000000 30000000ooooO0o0o00oOoOoO00ooOoooooooOooo

000000000 000000 Vol.3 No.2 102-110 (June 2010)

04 MRROOO
Table 4 Results of MRR.
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