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Summary

Social relation plays an important role in a real community. Interaction patterns reveal relations
among actors (such as persons, groups, companies), which can be merged into valuable information as a
network structure. In this paper, we propose a new approach to extract inter-business relationship from
the Web. Extraction of relation between a pair of companies is realized by using a search engine and
text processing. Since names of companies co-appear coincidentaly on the Web, we propose an advanced
algorithm which is characterized by addition of keywords (or we call relation words) to a query. The relation
words are obtained from either an annotated corpus or the Web. We show some examples and comprehensive

evaluations on our approach.
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Input: a list of firm names L and relation r
Output: a network of firms G
given thresholds scoreipresNpagessPqueries

for each z € L
do InsertNode(G, )

RW «— GetRelationWords(r)
for each rw € RW

Wy — GetWeight(r, rw)

RWayery < top nguery weighted words in RW
for each z € L and y € L where z # y do

Q — MakeQueries(z, y, RW)

D «— DownloadPages(Q)

scoregy < RelationExtract(D, , y, RW)

if scoregy > scoreip . then

InsertEdge(G, z, y)

done
return G

/* RW 0000 =0 y0OOOOOOOOOOOOOooOO*/
function MakeQueries(z, y, RW)
Q—{}
for each rw € RWgyyery
Q — {"=z AND y AND rw”}UQ
return Q

/* 00000 QO0O000000000O00OO0OooooOoo*/
function DownloadPages(Q)
for each q € Q
D « GoogleTop(q, npages)UD
return D

/* D0 RW OO0O0O =0 yO0OOOOOOoooooo*/
function RelationExtract(D, =, y, RW)

scoregy «— 0

S «— GetSentences(D)

for each s € S do

if s contains ”z” and s contains ”y” then

scoreg «— E . . Wrw
rw contained in s

if scores > scoregzy then
scoregy < scoreg
done
return scoregy

J

e InsertNode(G,z): 000 z 0000000 G ODOODOOO

e InsertEdge(G, =, y): ¢ 0 y 00000000000000 GOOODOOO

o GetWeight(r,rw): 00 » 0000000 rw 0000000

e GetRelationWords(r) : 3.1 00 3.2000000000000 »00000
0ooooo

o GoogleTop(q, Npages): 000 ¢ 000000000000 npages 0000
0oooooo

o GetSentences(D): 00000000 D O0D000D0D00DO0DO00D0
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00000 scoresnre D0 000000000 DODOO
00000000000 0O00D000O00FOO0OOO
googooooooooo*ooooo000oooon
00000000o0O0o0ooooooooooooon
00000000o0O0o0ooooooooooooon
00000000o0O0o0ooooooooooooon
00000000o0O0o0ooooooooooooon
00000o00oooooooooooon

*x10 D000000O0O00O00O0D0O00O0O00bO00o0DO0OO
gboooboobobOoobOooobooobooboboooboo
1.1984, 3,3429, 0.6598 00O OWeb OO OODOOOOOO
goo0oob0ooboobOooooooboooooooooDD
0.5044, 0.8786, 0.2575 0000 0000OODOOOOODOO
J000000oo0obo0o0oboo0oO0oo.5626, 1.0217, 1.996 O
ooo



52

01 000000

goobooooooooboboooboobOoooboboOoooobo
goobooooboooboooboDboobODOOoO0oD IBMOODOD
gooboooobooooboobooooboooboooboDbOoooDD
goobooobooooobooobobooobooboboooobooobooboo

goobooooboooboooobooobobOoobDbOooooobOoo

go00o000o0ooOooooo splID00ooooooooog
000oooO0ooooU0ooo0oUoOoOoOOoOoObDoOoOooO
Jo00oo0o0ooooooOopooo scood 1IBMOOOOOO
0000 000Opera Softwared 0 Agered O Intersil0 0 0O O
gooooooooooLGUOO0OoOooooooooooooo
000ooo0o0ooo0UooO00oooUoooOoooOooDo
0000000000 oKDDIODOOOOOOOoOOoOooOoO
000oooO0ooooU0ooOo0oooOoUooooooDOoOon
0000oo0o0ooOoU0Oooo0U0OooUOOoOoOoODoOoOooo
000oooO0oooo0Uoo0U0ooo0oooOoooooDo
Jo0oo0o0o0oooooooooooooooo JMoso
goooooOoooooooooooooooooooog Urg
ooo

5. DO0OOoooO

gogbboobboobuoobboobboobon
ggobboobboooboobboobobooboboo
goboooboobooboboooboooooooboo
goobodooobbooboobboobboobobo
goooooa

goooooooobobooboobobooobooeon
000000000000 WebOOGOOQOooOOOO
oooooooobo 10obo0oboobooooooooo
gobooobboobobooooo

3]1 J0O0oobooooooooo

400000000000000000000000
6000000000000 ¢C,0 17700000000
0000000000000000000000000
000000000000 200000 2(a)003.10
0000000000000000000000000
0000000000000000000000000
001770000000000000000 113000
000000000 6800000000000000
000000000000000000000000 21
00 10000000000000000000000 11
00 58000000000000000000000
0 WebO0ODODODODOOOOOOOOOODOOODODOO
00000000O0WebOODODOOODOOODOOOOO
000000000000 1000 0000000000
0000() 0 (¢)003200000000 WebO OO
0000000000000000000000000
0000000000000000000000000
0000000500600 700000000000
2000000000000000000000000
000 WebODODODOOOODOOOOOOOOODOOO
0000000000000000000000000

gooboooooo

220

10 FO2007 OO

02 00O000ooo0o0ooooboooobooboo

() 000000000000 D0O0O0OO0UO0O0OOOO

0000000 | 000 ooo
oooo 55.7% (68/122)  60.2% (68/113)
0000 | 23.9% (11/46)  52.4% (11/21)
0000 | 55.2% (58/105)  58.0% (58/100)

(b) Web 0O O OO

gboooooooo

ogoooooooo

0000000 | 000 ooo
oooo 60.9% (70/115) 62.0% (70/113)
0000 | 75.0% (9/12)  42.9% (9/21)

0000 | 67.4% (60/89)  60.0% (60/100)

(c)WebOODOODDODOOOODODOODODOOODOO

AEEEEEEREEEE ooo
0ooo 61.5% (16/26) 100% (16/16)
0000 | 63.6% (14/22) 87.5% (14/16)
0000 | 727% (8/11)  88.9% (8/9)

03 WebOOOOOOOOOOOOOOO

AEEEEEEREEEE ooo
0ooo 100.0% (27/27) 23.8% (27/113)
0000 | 100.0% (6/6)  28.6% (6/21)
0000 | 100.0% (21/21)  21.0% (21/100)
0ooo 100.0% (11/11)  68.8% (11/16)
0o0oO | 100.0% (11/11)  68.8% (11/16)
0000 | 100.0% (6/6)  66.7% (6/9)

gdboobooobbuobbooobooooboooobooo
gdboobooobbuobbooobooooboooobooo
gdbooboobbuobbooobooooboooobooo
gdboobooobbuobbooobooooboooobooo
gdboobooboo@mobob™ooooooboo
gogbooboobbuobboobooooboooobooo
gogbooboobbuobboobooooboooobooo
gogbooboobbuobboobooooboooobooo
gogbooboobbuobboobooooboooobooo
gogbooboobooobobooboooooooobooa
goooooooboodbob@oomuoo™mooo
godbooboobobuobbooboooooooobooa
goboboooobobobobooboboobboboo
gooooboobobobobbobobobooobo
gogbooobobogoooo

0000000 WebOOGOOoOooDoOooooooO
O0000000000000 WebOOOODOOO
godbooboobbuobbooobooooboooobooo
godbooboobbuobboooboooobooooboo
gbobooobobooboboobobobobon
goe0000000O00DOOOO0O3000000oooa
000000000000 100% 0000000000
godboooboobbuobboooboooobooooboo
oooooooooogoogo 200800000000
godoboobboobboobbobboobbooo
gogboooboobbuobboooboooooooobooo



WebOOOOOOOOOOOOOOOO

04 0O0O0OO0O0ODOO

oo |

u] eb site |
o ooooo | I |
]

oo

O
O
Oz
O
O

000 vsLGOOOOOO
goooOo vsOOOOOOO
gooo vsOOOOOOOO
gooo vsOOOO
goooooo vsOOOO SDI
ooo vsOOOOO
goooo vsOOOOO
goooOo vsOOOOOOO
gooo vsOOOO
gooo vsOOOOOOOO
go0oo0 vsOOOO SDI
00 vsOOOOOOOO
0 SCO vs O IBM
O Agere vs O Intersil
goooOo vsOOOOOOO
gooo vsOOOOOO
0O IBM vs OOQOOO
gooooOo vsOOooOo
gooooooo vs OO IBM
gooo vsOOOOO
gooooooo vsOOooo
00000 vs Opera Software
goooo vsOOOOOOOOO
gooooOo vsOOooOoo

O000000000O00O0O0@do© o000 0000
Ooo0o00O0O0oococOd@™oooo@dOd@Ooooooo0
O00000000000O0O0O0O0O0O0oo o0 0o
00000000000 O0O0O0OO[OO[]OOOO
OopopoQOdO0OO0OO0O0O0OO0OOOOo© o0oo0o0@Xdoo0o0o0o0

O0OOOOOCO0O0OO0 0000000000 O0O0O0O0

0000000000ooooooooon
040000000000000000000000
000000000 00000000000000000
0000000000 WebOOOOOOOOOOOOO
0000000000000oe 00000000000
00000000000 0oooooooooooooo
000000000 00000000000000000
00000000000o0oooooooooooon
0200000 200200000000000000000
00000000000o0ooooooooooooo
00000000o0O0oooooooooooooon
000000000000ooo00ooo400000
000000000 IBMOOOOOODOOOODODOOO
00000000Do0D “0000000 IBMO HDD
0000000000 00O00ooon”’o00onoonoo
00000000000o0oooooooooooon
00000000000 0Mooooomo IBMmM O
0000000000000 mo0moomo
0o0moO00000000oo0ooo0o0ooooo
00000000000o0oooooooooooon
0000430000000000000000000
00000000o0O0o0ooooooooooooon
00000000o0O0o0ooooooooooooon
00000000o0O0oooooooooooooon
00ODO00000 vsOOOOODOOODOOOOOOO
00000000o0O0o0ooooooooooooon
00000000o0O0o0ooooooooooooon
00000000000o0oooooooooooon
00000000000o0oooooooooooon
00000o0o00o0Oooooooooooooooonon
00000000000o0ooooooooooooo
00000000o000ooooooooooooon
0000o0o0o0oooooooo
050000000000000000000*100

x11 O00000OWebOOOOOOOOODOODOODODOOOO

53

00000O000oO0ooooooooDoooooon
0000000o0o0ooooooooDoooooon
000000000000000onoooooooon
000000000000 D00000000000000
00000000o00o0o000o0oooOooooooon
000000000000 0000D0000000000
00000O00o0o0ooooooooooooooon
0000000000000 D000D0000000000
0000000 0000000000000000000
00000000o0oooooooooooooon
000000000O0oDooooooooooo*2o0
0000000o0o0o0oooooooDoooooon
00000000o0O0o0ooooooooooooon
goooon

32 JO0O00OOoooooooo
gbooboooobobobooboooooobooboo
gopooboboooboooboooooboooooooboo
goooooogo
3.100000000000000 FOOOoOoOoo
000000000 sS0000000000000FO
0000000000 ANDOOOODmMOooOoOd AND
gopooobobooobooboooboooboooboo
gopooboboooboooboooboooooooboo
0000 ANDOOmMooOOoOmoOO AND OOOmQo
O ANDOOOOOOOOOOOOO
gboboooooobooobobomobooboobooboon
gogooboobooooooobobobombbom™oboboo
gopoooboboooboobooooobooooboooboo
00000 ANDOOOOOOOOoOOO ANDOOO
gooooooobooooooobooooboooboo
ooobooooo sO0o0bO0obOob09obOobobooo
gopbooboboooboobooobooooboooboo
gbobooboobobooobooboboobooboboo
gopboobobooobobooboobbooooo
000032000000WebOOOOOOOOOO
oooobobboobobobobobO wre OO
OANDOO0O0OMOOoooooooooooooon
0000000000000 0O0OO0OO0 ANDOOOO
000000600 7000O0ODOOOOOOOOOO
O0000O0OO000OooooooooOOon Jaccard O
oood0o0 1oooboobo0o0o0ooooooooooo
0000000000000000000 ANDOOOd

000 ANDOUOOOOOooooooouoooooooo

000000000000 ANDOOODOO AND O
goooooboooboooboooooooooboooboo
000000000 ANDOOODOO ANDOOOO

0000000000 (020 (b)0 (¢) 0000000
x12 00000000000000000C0000000000
00000000000



54

; QB

—_— iR
—— xHRSE
—————— e S
------ AORRERRS

gooboooooo

220 10 FO2007 00O

--------

s\ R ——
Pt
ﬁm%# — Qe
€z

05 OD0O0OO0O0DO0OODOODOOO00ODbOO

goboooboooboobobooobooooboooboo
0000 ANDOOOODOO ANDOOOOOOOooo
O00000O0OWebOOOOOOOoOoOOoOODOOOOOO
gopoooboooboobboooboooboooboo
gbobooobobobobooboboooboooooo

313 J000O0boooooooooo

gogoboboboboobooobooobbooboon
gboboooboooboobboooboooooooboo
0004000000000 160000000000O0O
gooo8siioOoOooboooooooooooooao
oo buoooobLUobo
gbobooobooobbobboobooooboooboo
gbobooobooobooboboooboooooooboo
gooogoo
ooobOOoboosbOooboooooo
noRW 00000000000
RW1 000000 10000000
RW2 000000 20000000
RW1+4+ RW2 000000 10020000020
goood
RW14+RW2+noRW 00 100200 00000
oooooo 30booooo

goboooboo0oooOoooboobooooooo 1o
00o0o0o0OO00ooooooOooenbobbobOOoOoOoOa
00000000000 k0000000000 ooo
oo0o0o0oo0oob0o0oooooooboooleonog
0000000000000 00000 kO000kOO
gdboooboooboobboooboooooooobooa
gogboooboobbuobbooobooooboooobooo
000000 k00000O0O0O0ODOOODOOO 100
gooooboooboOobDleOoboOoOoobOOobDOoOoooo
O000k0O0O0O0OOOO 1000000

gbogooooobooooboobbobboooboo
ooobOobOob0olooooboboboooogooo
gooddddoododooooooououooouuoo
gdbooobooboobboooboooooooooo
gdbooobooboobboooboooooooooo
googod

6. JODOOOOO

a1 F a a

3200000000 JaccardOOOOOOOOODO
0000 FOOOOODODOOO0OO0ODOOOOOOO0OO
ydddtdtbwiOObOobooooboobooboooboo



WebOOOOOOOOOOOOOOOO

55

05 00O0OO0O0ODOOOO0ODOOO0ODODO0OODO

0oooo Fio 0ooo Foooo | OOOO Foooo
00 ANDOOOO 0.4688 || OO AND OO 0.4490 | OO AND OO 0.4444
0000 AND OO 0.4522 || OO 0.4483 | 0O AND OO 0.4364
00 AND OO 0.4279 || 0O OO AND OO 0.4243 | 00O AND OO 0.4333
00 AND OO 0.4274 || 0O AND OO 0.4151 | 00 AND OO 0.4211
oo 0.4271 || 0OODO AND OO 0.3956 | 00 AND OO 0.4071
00 AND OO 0.4242 || 0O AND O OO 0.3956 | OO0 AND OO 0.4043
00 AND OO 0.4242 || 0O AND OO 0.3953 | 00 ANDODOOO 0.4040
00 AND OO 0.4228 || 0O AND OO 0.3918 | 0O AND OO 0.4000
0oooo 0.4224 || 0O AND OO 0.3871 | 0O AND OO 0.4000
0o 0.4224 || 0O AND OO 0.3863 | 00O 0.3979

06 WebODDOOOODOOODODOOOOODOODO
0oooo Jw, 0ooo W 0oooo W o

00 ANDOOOO 1.0000 || 0O AND OO 1.0000 00 AND OO 1.0000

00 AND OO 0.8776 || 0O AND OO 0.4747 00 AND OO 0.5528

00 AND OO 0.7036 || 0O AND OO 0.4588 00 AND OO 0.5483

00 ANDODOOO 0.5654 || 0O AND OO 0.4367 oo 0.5431

00 ANDODOOO 0.5339 || 0O AND OO 0.4315 00 AND OO 0.5331

00 ANDODOOO 0.5329 || 0O AND OO 0.4292 00 AND OO 0.5193

00 AND OO 0.5255 || 00 AND OO 0.4238 00 AND OO 0.5100

00 AND OO 0.5200 || 0O AND OO 0.4190 00 AND OO 0.5058

00 AND OO 0.5183 || 0O AND OOOO 0.4092 00 AND OO 0.5049

00 AND OO 0.5071 || 0O AND OO 0.4089 00 AND OO 0.4940

07 WebODDOOOODOOODODOOOOODOOO
0oooo Jw, 0ooo W 0oooo W o

00 AND OO 1.0000 || 0O AND OO 1.0000 00 AND OO 1.0000

00 AND OO 0.5142 || 0O AND OO 0.5332 00 AND OO 0.6479

00 AND OO 0.4900 || 0O AND OO 0.4860 00 AND OO 0.6456

00 ANDOOO 0.4582 || 0O AND OO 0.4825 00 AND OO 0.6410

00 AND OO 0.4441 || 0O AND OO 0.4685 00 AND OO 0.6404

00 AND OO 0.4335 || 0O AND OO 0.4639 00 AND OO 0.6290

00 AND OO 0.4267 || 0O AND OO 0.4627 00 AND OO 0.6165

00 AND OO 0.4251 || 0O AND OO 0.4562 00 AND OO 0.5989

00 AND OO 0.4183 || 0O AND OO 0.4528 00 AND OO 0.5843

00 AND OO 0.4181 || 0O AND OO 0.4448 00 AND OO 0.5799

00000 RelUOUODODOUODOODOOOOOOOOO
googooo

Pre(w) = P(Rel|w) (3)

ooobwdiooobbooboobobbboboo
gooobobooobooooboooboo

Rpgei(w) = P(w|Rel) (4)
_ P(Rel,w) P(Rellw)P(w)
P(Rel) P(Rel)

O0000000wgre 000 RIOODOOOOOOO
gooooboooooooog

Rpei(w) ~

gooooooo

2 |wRel ﬂw|

F ~N——
Rel(w) |w|+|wRel|

(7)

00000000 |w|+ |[wre| ~|wUwre| 00000
00 |wNwge| < max(|w|, lwre|) 000000000

O000O0Jaccard OO0 000000000000 OwR
0000o0oooooooooooOo FOOOOOOOO
gooooboogoo

[0 052 D00DOOO0DOODOODODOODOOOODOO
goooooboooboooboooooooooboooboo
gopooboboooboooboooobooooboooboo
gopooobooobooboooobooooboooboo
gopooobooobooobooooboooboooboo
O00ooooooooooooe0nOyooOOOO
gbooboboobooboboooooboboboobooo
goobooooboobboobboobbooboo
O0o0o0OWebOOOOOOOOoOoooooooooOoO

62 WebOOOOOOOODOOOOOODOOOOO

gogbogbboobooobooobbobboon
goobooooooboboooobobbboooboobooog
gopoooboooboooboooobooooboooboo
gopoooboooboooboooobooooboooboo
goooooboooboooboooobooooooboo
gooooboooboobobooboooooooboo
gbooogoobooboboboooobobooooa



56

08 T T T T T T T T

Precision

RWI+RW2 -3¢
RW1+$W2+HOR\I\‘/ -8

05 L L L L L
1 2 3 4 5 6 7 8 9 10

Number of top pages (k)

() D0D0D00O0O0DOO

Recall

goooooooono 220 10 FO200700

PN
RWI+RW2 -3¢
RW1+$W2+HOR\I\‘/ -8

06 L L L L L
1 2 3 4 5 6 7 8 9 10

Number of top pages (k)

(hyOOoooooo

06 0O0O0ODOO0OODOODOD

gopooobooobooboboooboooboooboo
gopoooboboooboobooooboooooooboo
goboooboooboobobooobooooboooboo
0000000000000 000000000D0 O Web
goboooboooboobobooobooooboooboo
gboboooboboboboooboboooboooooog

gogbobobbuooboooboooobooboon
WebOODODODOODODOOOOODOODOOOOOoODOOOO
gooooboooboogboboooboooooooboo
gobooobooboobobooobooooboooboo
OORONOTOOOOODOOODOOODOOOOOOO
gobooobooboobbooobooooboooboo
gobooobooboobboooboooooooboo
gobooobooboobboooboooooooboo
goboooboboooboooonbooo

a3 0 O 0O O

0000000 0000oDoOooo0oO0 WebOOOO
000000000 [Golbeck 05, Massa 0500000
ogooooooooa [LeSkOVGCOS]DDDDDDDDD
[Mori 05b, Ghita 05]000000000 [Newman 04]0
gooooooo [Mika05b}DDDDDDDDDDDD
ogoooood

Referral Web[Kautz 97a, Kautz 97b] D 002000
O000O00o0O0OWebOOOODO 2000000000
Oo0o0O0oO0oooooooOMikaOODOOOO Flink
0000000 [Mika 05a) 00 0 EmailDFOAFO OO
O0O00O0OWebOOOOODOOOOOODODODOOOO
0000000000000 000O0POLYPHONETO
goooobooooooooobboobooobobobbooo
0000000000 00000D0000D0O [Matsuo
06b, Matsuo 06a]00 000000000000 0O0O0O
goobooooogobooboobooboobooboobooobo
O000oOooO0o0oOooo WebOOOQOOOQOOOOOO
gooooobooboobobooooooobooobooobo
gooboboboboboboboboooboooooo
goooooboobobobooooooooobogoobo

oo oooooooa
oo oooo

0ooooodoboooooooboboobooood
[Oyama04]DDDDDDDDDDDDDDDDDDD
goddddoooooobobooboobobooooooa
Joddddoooooobobooboobobooooooa
goddddoooooobobooboobooboooooa
goddddooooooboboboboobobooooooa
0000o00o0ooooooooooodonndMikad
OFlinkOOOOOOODOODOODOOOOOooOoooog
O O Semantic Web OR ontology0 OO0 0000000
000000000 OBollegaral OO0 [Bollegara 06]
Joddddoooooobobooboobobooooooa
Joddddoooooobobobobobobobooooooa
gddddooooooooogooa

dooooooooobooboobboboooooooa
godddooooobobobobobobobobooooooa
Joddddoooooobobobobobobobooooooa
Jgoodobooooooooooooooo [DD O3]DD
goddddooooooboboboboobobooooooa
goddddooooooboboboboobobooooooa
goooooooood [DD OS]DDDDDDDDDD
Oo00o0ooo WebOOQOoOooooooooooo
goddddddodogoogobboooooooooa
goddddooooooboboboboobobooooooa
godddoooooobobooboobobooooooa
good

7. O u 4

O000OWebOOOOOoOoOOoOODOOODOOOOO
gdboooboooboobboooboooooooobooa
0000000000 WebOOODOOOODOOO
gogbooboobooboboooboooooooobooa
gboboobooobbooboboooboboobobon
gogbooboobbuobboobooooboooobooo
gogbooboobbuobboooboooobooobooo
godbooboobobuoboboobooooboooboo



WebOOOOOOOOOOOOOOOO

gopoobobooobbuoobbooboobboboo
goooooboooboooboooboooboooboo
gboogooooboogoo

o o o oo

[Adar 04] Adar, E., Zhang, L., Adamic, L. A., and
Lukose, R. M.: Implicit Structure and the Dynamics of
Blogspace, in WWW 2004 Workshop on the Weblogging
Ecosystem: Aggregation, Analysis and Dynamics (2004)

[Bollegara 06] Bollegara, D., Matsuo, Y., and Ishizuka, M.:
Extracting key phrases to disambiguate personal names on
the Web, in Proc. CICLing 2006 (2006)

[Ghita 05] Ghita, S., Nejdl, W., and Paiu, R.: Semantically
Rich Recommendations in Social Networks for Sharing, Ex-
changing and Ranking Semantic Context, in Proc. ISWC05
(2005)

[Golbeck 05] Golbeck, J. and Hendler, J.: Inferring Trust
Relationships in Web-Based Social Networks, ACM Trans-
actions on Internet Technology, Vol. 7, No. 1 (2005)

[0 03] O0OO,0000,0000,00 00000000
0000000000, Technical Report 0000 O0O0ODODO
2003-J-2, 000000000 (2003)

[Kautz 97a] Kautz, H., Selman, B., and Shah, M.: The Hid-
den Web, AI magazine, Vol. 18, No. 2, pp. 27-35 (1997)
[Kautz 97b] Kautz, H., Selman, B., and Shah, M.: Referral
Web: Combining Social Networks and Collaborative Filter-
ing, Communications of the ACM, Vol. 40, No. 3, pp. 63-65

(1997)

[Leskovec 05] Leskovec, J., Adamic, L. A., and Huber-
man, B. A.: The Dynamics of Viral Marketing (2005),
http://www.hpl.hp.com/research/idl/papers/viral/viral.pdf

[Massa 05] Massa, P. and Avesani, P.: Controversial Users
demand Local Trust Metrics: an Experimental Study on
Epinions.com Community, in Proc. AAAI-05 (2005)

[D0 05 OO O,00 00,00 00,00 O0OWebOO
goooboooooobooboogoo,boboooooo,
Vol. 20, No. 1E, pp. 46-56 (2005)

[Matsuo 06a] Matsuo, Y., Hamasaki, M., Takeda, H.,
Mori, J., Bollegala, D., Nakamura, Y., Nishimura, T.,
Hasida, K., and Ishizuka, M.: Spinning Multiple Social Net-
works for Semantic Web, in Proc. AAAI-06 (2006)

[Matsuo 06b] Matsuo, Y., Mori, J., Hamasaki, M.,
Takeda, H., Nishimura, T., Hasida, K., and Ishizuka, M.:
POLYPHONET: An advanced social network extraction
system, in Proc. WWW 2006 (2006)

[Mika 05a] Mika, P.: Flink: Semantic Web Technology for
the Extraction and Analysis of Social Networks, Journal of
Web Semantics, Vol. 3, No. 2 (2005)

[Mika 05b] Mika, P.: Ontologies are us: A unified model of
social networks and semantics, in Proc. ISWC2005 (2005)

[0 0ka) O ODOO,00 0,00 00WebODOODOODOO
00000000, 000000000, Vol. 20, No. 5, pp.
337-345 (2005)

[Mori 05b] Mori, J., Ishizuka, M., Sugiyama, T., and Mat-
suo, Y.: Real-world Oriented Information Sharing Using
Social Networks, in Proc. ACM GROUP’05 (2005)

[Newman 04] Newman, M. E. J. and Girvan, M.: Finding
and evaluating community structure in networks, Physical
Review E, Vol. 69, p. 026113 (2004)

[Oyama 04] Oyama, S., Kokubo, T., and Ishida, T.:
Domain-Specific Web Search with Keyword Spices, IEEE
TKDE, Vol. 16, No. 1, pp. 17-27 (2004)

[00 01 OO0 OOOOOOOOOOOODDODOOOOOOOOO,
000000000, Vol. 42, No. 1, pp. 59-67 (2001)

[Scott 00] Scott, J.: Social Network Analysis: A Handbook
(2nd ed.), SAGE publications (2000)

[00 05 OO0 ODOOOODDDODODDODOOODDOD -00000
00000000000-, 000000000, Vol. 20, No. 3,

57

pp. 289-295 (2005)

[00 04 OO0 DODO,000,00 0000000000000
00o00o00,000000000, Vol. 19, No. 3 (2004)

[0 97 OO0 ODOODOODODOOODOOO0 -OD0O0O0DOO0OO
0-,000 (1997)

[00 03] OO0 ODDOODODOODOOODOOOD 0DOOO0OOO
000000- 0000 (2003)

[0 05 OO0 00,00 00,00 00,00 00,000
goooboboooooooobopoooboboboon—
Small-World Networks 0 000000000000 OOO0O
00— 0000000000, Vol. 53, No. 3, pp. 182-195
(2005)

[0006) OO0 OO0,000000000O0O00OOOODOO,
University of Toronto (2006)

[0 05 OO ODO,00 00O0SNSOODOOODOODOOO
J0o0o000oo0ooooooO0,WebOODOOOODOODOD
000000D00D0OD0OD0Oo0O (2005)

[00 04 OO0 ODOODOODOODOOOOOO,0000000,
Vol. 19, No. 3, pp. 206-301 (2004)

gogboogboobog gooo

20060 60 30 OO

—0 0O 0o 0O

O omoooo

2001 0000000O00O000O0O0O0O0OO0DOO0OO00
000000000000000002006 000000
Ooo0o0O00000000000000O0000000
000000O0OWeb ODDO0OO0ODOOO0ODOOOOO
oooOooooooo

oo Mmoooo

19970 000000000 O0D0O00000020020 O
00o0o000000000000O000000000000
0000 00000000 00020050 100000
00000000000000000000000 Web
goooooO0ooO0oOoO0oO0OO0OO0O00O0000O000000
AAAIOODOOO

oo Mmoooo

1971 000000000000 1976 00000000
0000000 NTTOOOOOOO0ODO0OO00019780
000000000000000O1980-81 O Purdue
0000000001992 000000000000000
002001 00000000000000000002005
gooo0o0oO0oO0oO0O00O0OO000O0O0000O00000
0000O0OWebOOODOOOODOOO WebOOD
00000000000000000000000000
IEEE, AAAI, 000000000000 0000O0O00DOO00ODOO0OOO
Ooooooooooo



