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iHow?

m Opinion states.

m Transition processes.
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People interact.

m Various views with varying degrees of conviction.

m Gradual changes in opinion.

Simplicity of the model vs Real system.
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Analytical Model
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Computational Model

m Self-propelled agent-model (constant velocity).

m Low densities = Binary collisions.

(Peruani and Sibona 2008)

Interaction: Soft core potential.



Correction of probabilities.

Prob. of change by Prob. of change by
1 [f ) S
fl = A (1 - ﬂu(v)) M= —" (r
U M+T |:ZU © ] ,U/+7'( J)
Donde:
m fj: change frequency by interaction to right (\;) or to left
(wi)

m Y = wjj + \j + wji + Aji Transition flow.

m r;j: change frequency by reflection to right (a, 52, 72) or to
|eft (57 /817 ,Yl)

m p(v) =1,18(1/v)%%7  (a = 1) Mean duration time of a
collision. (Terranova et al.)

m7=1/00pv (00 = 4a) Mean free time
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Correction of probabilities

Choosing A\jj = A, wjj = w = Exact solution.

We can write:

! / y 1 —Xjip r:
U+‘U—V7] {UOPV |:ZU ( — € J (V)>:| + l_]}

Limit situations:
.V>>ZU(V*>OO) = f;j+r’5:gopf;j+ru
o0 / !/ __ OopV . »
mv<<Y;(v=0) = fitrn=500+0

At equilibrium:

] r—’{ >>1 = dominates
f . . .
<< 1 = Reflection/mass media dominates
ij



Model Validation

Population vs Reflection Population vs Velocity

10 10° 10° ?
Propaganada/Reflexion Velocidad

Aj = wjj = 0,05 (interaction), rjj = r (ref./mass media = cte)



Interaction vs Mass Media/Reflection

Mass media / Reflection
Aij=10,05, wj;=0,1
2;=0,3
rn=ao B2, 72
n=2 %, n

n>n
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rn = 0,0003 r» = 0,0006

Mass media / Reflection

Aj=0,05, w;=0,1

¥;=0,3 mv>>Y; wehave 4>>1

S Pt < Pg- < Py < Pp+

n =, 823 2 .
dominates.

!
n=>=6 B, n B v <<Yj; wehave 7 << 1

if
PB* > 'DB* > PA* > PA+
n>n dominates.
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Interaction vs Mass Media/Reflection

rn = 0,003 rn = 0,006

rn=20,03 n=0,06

Not cross in 1 = 0,03 r» = 0,06:
f!
v>>3 now 7 <<'1
ij
Pt > Pg— > Pa— > Py
ALWAYS dominates.
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m Low density limit = Sparsely populated societies.

o o o
g 8 &
8 & 5

°
&

o o o 9 0 © o o
28 38 3 Y8 3 B &
5 8 & 3 58 & 8

c
Qo

5]
L
o

<]
a

Modelo analitico

Simulaciones
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Where and why parallelize?
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m Interaction force calculation.
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Where and why parallelize?

Where?

m Interaction force calculation.

m Exchange of opinion.

Why?

Reduce simulation times



Peruani, F. and G. Sibona (2008).
Dynamics and Steady States in Excitable Mobile Agent Systems.

Physical Review Letters 100.

Terranova, G., J. Revelli, and G. Sibona (2012).
Opinion Formation model for Interacting Self-propelled Agents.
En preparacion.



	Introduction
	Opinion Dynamic

	Propposed Model
	Preliminaries
	Analytical Model
	Computational Model
	Correction of Analytical Model

	Real Cases
	Interaction vs Mass Media/Reflection

	Conclusions
	Conclusions


