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An Information Diffusion Model

SHIGERU NINAGAWA,! NOBUO TSUDA' and SHIMMI HATTORIt

We propose a model of information diffusion in a community, that is, a network in which
the individuals are connected at random and each individual passes information on to one’s
acquaintances. We investigate the spread of information with the model when the number
of the connections between the individuals varies. The computer simulation reveals that if
each individual passes information on to three acquaintances on average, information spreads
over almost whole community. The result tells that we can construct a network in which each
node connects to other three nodes at random in order to diffuse information almost always
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in the almost whole network.

1. 0oo0ao

ocooooooobooooobooooobobooooo
goo0o0o00oOoobDbODOon emergence0 0 OO
ooooO0oOooO0ooooOoOo0oOoOoooDoOoOon0no
0Y0000000000000000000000
oooooooooOo0oDbOO00o0O00oooooboDOoOn
gooooooooobooooooooooooo
goooooo0ooooooooogooooooo
goooooooO0ooooOO0OooooooooDoOoOooo
ooooooOoOooooOoOooooOooOoooooo
obooboooooooooooobooobooboooooo
00000000000 00O0DO?o0

gooooo0oooooooooooooDbOoOooo
oooooooooooOoOoooOoboOoooooooon
goooooooO0o0obo0ooooOo0ooooooooRO
ooo0ooooooooooooo 20000000

t0o0o00oo0ooooooo

Division of Information and Computer Science,

Kanazawa Institute of Technology

517

goooboooooooobobooooooooo
goooobobooooboboboobooooooboooaon
gooooooooooosoooooooboooo
gboooooooooobooobooocoboooon
gboooocooooobooobOooboooooboboo
gboboooooouoooobooocobocOoobooboono
gbooooboooooooooobooooooboooon
ooo
goooooooobooboboobobooooooobooo
ooo0oooooboooooooooobooooo
goooooobooooboooooobDbOooDo
gboooooooooooooooboooooaoo
gboboooboooooobooooooooooooo
gobooboooooboOoo sguobooooooao
goboocoooooocOoooobobo 1oooobo
gbooboooooooooooboooooobooon
oboooboooobooboobooooooooboo

Y 0Do0000O000000000000000000000
gooooooboO0oooOoOoOO0OO0O0OoooOoOooOOooO0O



518 goooooooo

gboboboodooooboobooooOoooboobbooo
gooboooboooooboooooooobooooon
gbooooooooooooooooobooooooo
gooooboooooooooooocoooooooo
gboboooooooooooobooooobooboooo

2. J0oooooboooooo

goooooooooooooooooooooa
gobooooooobooooboooooooooa
obooooo2000000000000000a0
o0oooo NODODDODOOOoOooooooooooo
ocooooooo 1,2,--.,NOOOOOOOOODOO
(000 jO000000000000 «0000 4
ooo (4,j) 0000000 DO0OOUODODOOO
gboooobOOoooooOooocobobooooooooon
gooooooooooooobOooooobobo
goooooooooooooooobooooDboo
gooooboooooobooooooooooooa
gooooododobooo1ooooooboon
goooooboooooboooooooooooon
gobooool1oooooobooboocooboooooon
oboooboooooooboooooooooooo
goooboooooooooooooooooooon
gooooobooooooooooboooooooon
oooooooooooOoooooooD Gyj)000
00000 (,b»)0OOODODODODODDOOOODODOODO
goooooooboobooooooobooboooboo
0100N=50000000000000000
ooooooooooil1boooono 200000 5
goboooooooooooobooooooo
goooocobOoooobboboooooooooboooo
ooocooboooobooooboooooboo
(1) ODOOO0OoUODUOOUDOOODOUODOO
ob:000000001000000000
gooooobboOoOobboOoOOoO 0000

@

(s5)—

01 000000O0O0O0OO0OO0ODOOOOObOObOOOoOoOoooo
oooooooo
Fig.1 Digraph of the proposed information diffusion
model.
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Fig.2 Number of runs R in which the model attained
the wellspread state out of 300 runs as a function
of the number of arcs M. The number of vertices
N is 1200, AM = 100.
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Fig.3 Number of runs R in which the model attained
the wellspread state out of 300 runs as a function
of the number of arcs M. The number of vertices
N is 1200, AM = 10.
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Fig.4 Minimum number of arcs M,,;, at which the phase

transition from non-diffuse phase to diffuse phase
occurs as a function of the number of vertices N.
The straight line represents the least-square fit-
ting of the data by the linear function M,,;, =
2.678N + 102.381.
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