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False Rumor Diffusion Analysis based on The SIR-Extended Information Diffusion Model
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Twitter is a famous social networking service and has received attention recently. Twitter user have increased
rapidly, and many users exchange information. When 2011 Tohoku earthquake and tsunami happened, people were
able to obtain information from social networking service. Though Twitter played the important role, one of the
problem of Twitter, a false rumor diffusion, was pointed out. In this research, we focus on a false rumor diffusion.
We propose a information diffusion model based on SIR model, classify the way of diffusion in four categories, and

reappear the real diffusion by using this new model.

1. 0000

000000000000 00O0OOFacebook* 0 Twit-
ter?*0000000000000000O0000O0OODOSNSO
00000000 oo0o0o00o0ooo0oooOoooOOSNS
goooobooooooooooooooooooooooon
gooooobooooobooooooooobooooooooon
000oooo0oo0oo Twitter DOOOO0O0O0ODODDODODO
goooooooobooooooOoocooooooooboooon
goooooooooboooobooooobocooooooon
Twitter OOO0O0O00O0O0O0OCODOO0O0O0O0O0COOOOOOO
gboboooooooobooooooobooooooooan

2. 0000

Weng 00000000000 Twittee 00000000
00000000000000000000000 PageRank
0000D00Twitte 000000000000000000
000000 TwitterRank 0000000 [7]0 Balshy OO
0000000000000 URLOOOODOO0O0000O
0000000000000000000000000000
0 URLODOOOOO0OD0O0O0000000000000000
000000000 [2Jo
0D00Twitte D0 000000000000000000
000D00O0Castilo0000000000000000000
0000000000000000000000000000
000000000000000000 (800000000
0000000000000000000000000000
0000000000000000000000000000
000000000000 [6)0Marcelo000000000
000D000D0000000000000000000000

gob0:00 cooobooooooobooooon
0 567-0047 DOOOOODOOOO 81,
Tel:06-6879-84260 Fax:06-6879-84280

E-mail:okada@ai.sanken.osaka-u.ac.jp
*1 http://www.facebook.com/
*2 http://twitter.com/

00000000o00o0oU0o0oooUoOoooUD gooo
O000000000000000000OCastilloO0OO0O
gooooooooboooooboooooooooooooo
gooobooooooooooobooooooooooooo
gobooooboooooooooo

3. gobbobuooooboboobod

3.1 SIROOO

SIROOOD Kermack 0000000000000000
0000000000000 [4]0

SIROOOOO0D000000000000000S0000
00/000000ROO 30000000000000000
S000I0000000000000000 ps—r 000
00000000I000000/0000000 pu_gryU
0000000000000000ROOO0OO0O0O ¢t00
00 S0000 SHOI0D000 I()0DRODODO R(t)O0
00000000000 SOI0ROOOO0OOOO 1000
000

ds(t)

i —p(s—n1(t)S(t)
atle)

— = p(s—n 1S — pr—r)I(®) (1)
dR(t)

dt

=pu—r)I®)

000000 NOON=S@#)+I(t)+Rt0000000

3.2 00000000000
SIROO0D000000000000000000000
0000000000000000
[ROODOOO]
000000000000000000000000000
0000000000000000000000000000
000 ROODOOOOD
[Doooooo]
000000D0000000D0 SIROO0D000000
0000000000000 000000000000000
00000000D000000



The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013

[SOIODRDODOO]
000000000000000000000000000
0000000000000000000000000000
0000000000000000000S00000000
000000000000000000:00000000
0000000I00000000000000000000
00000000000000000000
3.21 00000000O000OOOOOOO0
000000000000000000000000000
000

S00o0000ooo0ooooooooooooooo
L, 000000000000000000
0oooooooboooooboo
R,:00000000000000DOO
rROODODDOOOOODOOOO

Rye: 0 ROODOOOOOSOL. 000000000000
oboboO00000o0o00000000 ps—pdsooooao
000000000000I0000000p,.,-n0ps—#0
p(Iget—rR)Dp(IﬁR)Dp(Rgef,—>R)DDDDDDDDDDD NO
ooboo0ooooO0o00oooOO0OO00boOOoO00 FOOOOO
000000 +¢0000 SO7,0/0R,:0ROO0DODO S(t)0
Let()0 I(1)0 Ry (O R(t) 00 000000000000
000000000000 0D0D0O0000O0SNSO000
ooo0obooOo0oooOoO0boOoOooSIROOOOO SO0
O00o0O000o0oooosSNSOoooooooooooooo
vobodoooooooooooooooooooonooon
ooooooOoooooboooo0oOoo rooooooon
ooobooooooboooooooooboOoOoooobooooo
0000000 (0 2)ooooooooooooooooo
0000 (03)000.

ds(t) _F 1(8)8(t

= IS
dlget(t) F

9 = (1= ps—1) < I(D)S(®)

dt
_p(IgetﬂI)N[ggt(t)I(t) (2)

di(t)
dt

F
= ﬂ(sﬂz)ﬁf(t)s(t)

F
FPUger—D Iget(t)I(t)

as(t)

FItSt FRtSt
~ S IMS®) — CROS®)

aft ) F F

et

Aﬁﬁg—:<1szﬂn>ﬁwawu>—puwranﬁJﬁawuw
_Elget(t)R(t)

dI(t) F F

2 = Ps—D ~I®SO) + p1ge—1) ngct(t>1<t)

— I OR®)

dRget(t) _ il (3)

o 7(1—p(sﬂn))NR(t)S(t)

F
+(1 — p(IgetﬂR)>NIgEt<t)R<t)
F
+(1 — P(IHR))NI(t)R(t)
F
“P(Rget—R) NRget(t)R(t)

dR(t)
dt

F F
= P(S—R) ER(t)S(f) +PUger—R) ngct<t)R(t)

F F
tru—Rr) IOR() + P(Ryey—R)  Boet (t)R(t)

4. OJogogooooood

4.1 0OO0OO0OO0OO0O0OO

gboooobodooooooooboooooobooa
ooogoosNSOooooooooooooooooood
Twitter 00000000000 OCO00OO0O0OO0OODOOOO
obooobDooo Twitter UOOOO0OOOOOOOODOOO
p|O000000D0O0OD00ODO 20110 10300000000
gooooooooooboooooobooobooboooouooooon
goooooooobooooobooooooooooooon
ooboooooboo

gooooboooooooooboooooboo 100000
goooo

0 1:00000000000000000000
Stepl0 000000000 O0OOOODOOOO
Step20 0000000000000 OOOOOOOO
oooooooooooOoooo
Step30Step2 0000000000000 O0O0O0ODO
oooooooooooOoooo
Step4dd Step3 000 OO0000O0O0O00O0ORTOOO
gooooooooOoOooooboOoOoOoooo
Stepp0 0000000000000 OOOOOOOO
gooooooooOoOo0o0oboooOoOoOoOoooo
gooooooooooooooooo
Step60 Steps 00 000000000000 DODOOO
0000000 step3 00000000000
goooooooood

4.2 QOOOOOO
gobooooooooboooooooboo 20000

20000000

oooo oooo
ooooo ooboooooocoooooooocoooooo
ooooooooooooo
ood ooooooooo0ooooooOoooooooo
ooooooooo
ooog oooooooobooooooooooooooo
oooooooooooooogd
ood ooooooo 100000
od oooooooooobooboooooooo
oooo oooooooooooooooooboooooo
oooooooooooOoooooooono
ooooo oooooooooooooooooooooo
oooo
4.3 0000

oooooobooorooOboboOoOoOooobooOoboOooooDo
goooooooobobooooooooooooooobooo
100000000000 0obOboooboo0o 3b0o0on

03 0000000 ((@moooo)

oooooooo oooooooooo

ooooo

gooooooo oooooooooooo

ooooo

oooooooo goooooobooooboooobooooo

ooooo goobooooooooboooboooboooboo
O




The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013

0 1:00000000000000000000 (0)000
0oooooo (0)

02 00000000000000000 (0)00000
ooooo (@)

— L

03 000000000000000000(0)00000
ooooo (@)

04 000000000000000000(0)00000
ooooo (@)

05 00000000000000000 (0)00000
ooooo (@)

06 000000000000000000O0 (0)000
0oooooo (0)

Oi1io70boo0O0O000000000000000000O0
oboboboooooobooboooooobOooooboOoboooon
gooooooooooocooooooobooobobooog 20
gbobooooooooboooobobooobooo4b0000D000

07 00000000000000000000 (0)000
0oooooo (0)

0000000000000 (boooopUoooooo)oo
0000 (oooooUoooo)boooooo (boo)Hoo
0000 (00)000O00ooD0OoooOO0ooOOoDOoooDOo
goooogooooobooooboobooooooboooooooo
gobooooooooooooobooobooooooo

5. Uobbouoodgobobobod

51 000000

oooooO0TwitterUOOOO0OOOOOOOOOOOOO
gooooooooooooooboooooooboooooboo
goboboooooooooooooooobooooooon 4
gooo

0 4. 00000000 1000000000000
Processl 0000000000 ODODOOOODODODOD
Joooooooooooooooooo
Process20 Process1 OO0 OO0 I000 ROODOO
Joooooooooooooooooo
0o000o0ooooooooooooooo
goooooooooooooo

5.2 0O00O0O0DOO0ODOOO0ODOO
goboooooooooooboooobo s0obobooooo
goboooobooooooooooobobocoooo

s gdbdbgogogoogooogoooooon
gooao 50,000
oooooooo 00 =30,00000 =100000000
=0.5
00 =15.0000 =0.050000000
=0.5

oooooooo

obooobooooobooobooooooooobooono
oooooooooooboooboooobooooouooooo
goboooboodooooooooooocoOooooooooon
goboooooon
e JO0OOOOOCOOOOOOOOOOLULOLODOOOIIOO
gooooooooobooo

e JO0DOOODODOOOOODOOOODOOODOOODLODOODO
oooooOoO0O0000D0L,.:000000000000
oo0o0oobooO0O0oo00O0ooooO0o0oooobO0000In
goboooooooobooooobooooooooo

gboooboooooooobooooooooboooo
ubooobooocoocooobooocoooobooboooo
gooobooooobooooooooooobooooooooo
oooooO0O0ODO0O00000000000000Iget0 Ryet
gobooobooooooobooboooo



The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013

5.3 0J00O0O0OUOOO(WOOOOO)
gbooooobooboooooooooooobooobooon
gooooooooooobobooboboooboboooooooo
goooooooobooobooboooooboooooooon
go032100000000000000D00000O0DAO
gooooooooobooobo 400000000
5.3.1 0O00OOO0OO0OOOOO
gboboooooooboooobooboooboboooboon 8o
gbooooooobooooboocoooosboboooooo 1, b
4,0500000000000000O0O0C0C0O000O0ODO
gobooooodooenonod

6000000

ooo Ooooo Ooo | o0
P(S—1) 0.05 0.05 0.06
PUger—n) | 0 0 0
P(S—R) 0.1 0.0375 | 0.0072
Plyr—r) | 01 0.0375 | 0.0072
P(I—R) 0.147 0.016 | 0.026
P(Rges—R) | O 0 0

1
|
|
.. ~
Q, 3
1 =

08 000000000000000000000:0000

0(00)0D0O0O (0D)ooo (3d)

54 00000000 (QOOOO)
053000000000000000000000000

0000000000000000000000000000

00000000000000000000000

541 0000000000
000000000000000000000000 90

0000000000000000090000000 600

7000000000000000000000000000

00000070000

Ov7o0o00000

000 0000 | oOoooo
P(S—1) 0.21 0.05
PUgee—1) | O 0
P(S—R) 0.357 0.034
P(lyes—r) | 0-357 0.034
PI—R) 0.088 0.032
P(Rger—R) | O 0

6. OOO

00000000 SIROOO0OO0O00O00O0O Twitter 00O
gooooooooodoooooooobooooooooon
goooooooooooboooboooooooboooooon
gboooooobooboooocoooboboooooooboon
gboboooobooboooooooooboobooboooobon

09 000000000000000000000:0000
(0)oooooo (0)

gobooooooooocooooooboobooboooobooboo
goooobooooooooooooobooOoooobooooOoboa
goboooooobooooooobooobooooobooooon
gobooooooooooooooboboooboooooDoooDo
Twitter 000 SNSOOOOOOOOO0O0O0O0O0O00O0OO
goooo

ERN

OooOO0O00000O0O0OO0TwitterDOOOOOOOODO
gooooooobooobooooooooooobooon
goooooooooD NTTOOOOOOODODOOOoOooo
gobooooobooooboooooobooooo

gooo

[1] Yasuyoshi Aosaki, Taro Sugihara, Katsuhiro Umemotd]Ex-
amining the Trend toward a Service Economy in Informa-
tion Media through Changes to Technology: Influence of
Twitter on Media Companies, Proceedings of Technology
Management for Global Economic Growth (PICMET) 10,
pp.1-5, 2010.

[2

Eytan Bakshy, Jake M. Hofman, Winter A. Mason, Duncan
J. WattsO Everyone’s an Influencer: Quantifying Influence
on Twitter, Proceedings of the fourth ACM international
conference on Web search and data mining, pp.65-74, 2011.

3

Carlos Castillo, Marcelo Mendoza, Barbara Poblete[ In-
formation Credibility on Twitter, Proceedings of the 20th
international conference on World wide web, pp.675-684.
2011.

[4] W. O. Kermack, A. G. McKendrickD A Contribution to
the Mathematical Theory of Epidemics, Proceedings of the
Royal Society 115A, pp.700-721, 1927.

[5] DO0D0O0,0000,000,000,0000,0000000
0000000000000000000, JWEIN11, pp.41-46,
2011.

[() 0000,0000,0000,00000000 Twitter 100
00000000 RTOOO,0000000000, Vol.2011-
IFAT-103, No.4, pp.1-6, 2011.

(7

Jianshu Weng, Ee-Peng Lim, Jing Jiang, Qi Hel T'witter-
Rank: Finding Topic-sensitive Influential T'witterers, Pro-
ceedings of the third ACM international conference on Web
search and data mining, pp.261-270, 2010.

Marcelo Mendozall Barbara Pobletel Carlos Castilld] Twit-
ter Under Crisid]Can we trust what we RT ?001st Workshop
on Social Media Analytics (SOMA ’ 10)0 20100

8



