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Abstract: During the Great East Japan Earthquake and the Kumamoto Earthquake, people used social
media such as Twitter as an important information source. On the other hand, misinformation such as
false rumor was diffused. There are many disasters in Japan, we need methods to suppressing false rumor.
However, it is not clear how false information diffuses, then an effective suppression method has not been
established. In this paper, we propose a novel information diffusion model considering “life pattern” and
“information dissemination from multiple information sources”. We confirmed the validity of our model
by reproducing the actual false rumor that was not reproducible before. We also evaluated the method of
suppressing false rumor. As a result, we revealed methods to spread more “correction information”.
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Table 1 Extraction method of false rumor and corrected information.
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Fig. 1 Containment relation of each term in Table 1.
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about Cosmo Oil Co., Ltd. Quoted from Ref. [21]. De-
scribed which part the burst phenomenon corresponds

to in the figure.
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Table 2 Example of Tweets: false rumor about Cosmo Oil Co., Ltd.
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Table 4 Example of Tweets: false rumor about power saving.

BV I BEFVOAL S A, HIL=
L OETET D IR T

PR TEHW TV A EGEDP S DB 2D TYHY, AH 18 LUEHEEOEROMENEZ D5 LS,
TEENCHIUED 2S5 b EELT)SLVWTY. 1 AW LOEIEEZ T 5720 T, HEDOTHEHRZEZD
TBEIZ VB DR 2 A b E T |

B Kisiz & b v, PR S RUL N~ ORI Z F Lo F L7z,

RN ET. BFLYIRMME Y, TREL IR LOa Yy FESHZITTHIRE,

1AL ANTELHED

DT e BEFE N2 LET.

AIIETE#H BITUFETI 2T AT,

BIES b 7<=
I HEE BT 5 5 7

AREESE B o720 ERTE ) ICH WA b,

FITEEE ] 20 5 RN DO ZE I T > TV DH b DD,
THENZREL TV D720, B THIE L T5 ERs .
TCLWAIE L T2 2 W EENARIED ) H ) ik ) TE8 T L

FMBEEBECTAZ LI VEDZI ETT.

B OBR TR ER L > TV LD THRZVDREZ S 72,
DR R TOREIZ T A NS R AL

IF =V A= VIZET XN T v FERUBRIC [S0kZAaBRESTIC
RIRIACIE R, BB TEEICHEL TBESFTICTF - A—)VE2 %L LI
TEVWFHADT,

THEELES N,

=*False Rumor

*Corrected Information

Number of Tweet

o X
2011/3/12000  2011/3/121200  2011/3/13000  2011/3/131200  2011/3/14000  2011/3/14 1200  2011/3/15 0:00

Date and Time

3 FEBEOWLBORT (Hif2
ek [21]) £ Y5

Fig. 3 Actual diffusion process of false rumor: false rumor

B3 5 7~ 5.

about power saving. Quoted from Ref. [21].
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Fig. 4 Average Tweet counts and Average T'weet ratio.

Quoted from Ref. [2]. Changed to Japanese notation.
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Fig. 5 Relationship between all tweet counts and diffusion pro-
cess of false rumor: false rumor about Cosmo Oil Co.,
Ltd.
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Fig. 6 Relationship between all tweet counts and diffusion pro-

cess of false rumor: false rumor about power saving.
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x5 gL o Twitter HaE 4
Table 5 The ratio of average tweets posted at each time periods.
RF%) () 0 1 2 3 4 5 6 7 8 9 10 11
Bl (%) | 6.15  4.26 2.67 1.72 1.62 1.34 156 229 278 296 331 3.55
RF%) () 12 13 14 15 16 17 18 19 20 21 22 23
BfsR (%) | 418 4.00 4.06 532 487 4.89 520 553 6.01 6.71 7.78 7.28

Algorithm 1 37 AIDM |2
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2. B, BARNRRE R EIZOWTHE, 6.18iB &
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T E Do
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2: (1) 1258V, MoT %t

3:  if MoT > L &\ # then

4: IKAEZ Sender IZEBM L, ZOIT—Y D731 7|2
VARG & EIN /¢

5: else

6: IRFEZ Receiver |27

7.  end if

8: end if

9: if JKREDS Sender D Fi7z7 7= IEHE ZTH A then

10:  IREEZ Reciver |28

11: end if
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Table 6 Parameters of network.

J =% 100,000
Vo CRED) KM = 3000
DA TR =10

NL— MEE =05
Ny Eaned s IR =15.0
TR = 0.05

NXL— MEE =05

KT BINTA—YDEE

Table 7 Parameter of agents.

BUREE 4 0~1 OFPHAD T » 7 14K
K s 0~1 OFPHD T » ¥ 14l

B a | /— FZL® PageRank 1

BHE A 1/8

L & 0.00003

R8 VYU NWN=AMFRIHOERTIR
Table 8 Procedure of simulation: Single-burst type false ru-
mor diffusion.
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£ 9 TNLFN—X MIFHBOEBRTIE

Table 9 Procedure of simulation: Multi-burst type false rumor

diffusion.
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Table 10 Target period.

TG Er—5 ek E T IV HH AIDM
(2011 4 3 A1)
551 I 12 H 0 [ 00 43 - Step0 - 5 Step21 - 80
12 H 14 KF 59 45
55 2 AR 12 H 15 I 00 4 - Step6 - 11 Step81 - 140
13 H 5 [ 59 45
%5 3 | 13 H 6 W 004 00F - Stepll-24  Stepldl - 212

13 H 23 I 59 453

HNREE: -5 PERTY AIDM HE AIDM
(2011 4 3 A)

551 I 12 H 9 I 30 43 - Step3 - 11 Step57 - 140
13 H 5 K 59 43

852 JHH 13 H 6 # 00 45 - Stepl2 - 17  Stepl4l - 237
14 H 5 K¢ 59 45

55 3 W1 14 H 6 [ 00 43 - Stepl8 - 24 Step238 404

15 H 23 IF 59 457
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B 7 a2 ZERMIET 5 7~ HHRO IR
Fig. 7 Result of reproduction experiment: false rumor about
Cosmo Oil Co., Ltd.

MWL —F) A P ERERL, 2—HFOEEDOE
MEZDHEEETRL., VIalb—Ta VERIZON
THRMICZ—FOERERL N L, ET—4% LK
T5.

72, HERAEI AIDM L Db H b TITH . HERA
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Table 11 Similarity: describe the similarity per unit step, be-

cause the simulation steps are different.

SAELN | Outsider F~HHERH A EWARES 1
il AIDM 0.00267 0.00362 0.00241 0.00287
itk AIDM | 0.0131 0.00918 0.00969 0.0106
BE | Owsider 7~MWHRAHE ALM#RHEE P
il AIDM 0.00400 0.00190 0.00296 0.00295
kA AIDM | 0.0190 0.00491 0.0189 0.0143
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Fig. 8 Result of reproduction experiment: false rumor about

power saving.
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Table 12 Overlapping rate.

FEF— 4 1L MM F1 LB 3 3 L2 MM
TEHR (%) 1.96 1.09 1.78
RIIER R (%) 5.84 2.40 3.20
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