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'-\analytical one and when it cannot be done.

We study an agent-based model of innovation
diffusion on the Watts-Strogatz random
graphs. This network topology allows us
to control the average number of nearest
neighbors 4. The model is based on the noisy
g-voter model, which in its asymmetric version
has been previously used to describe the
diffusion of green products and practices.
When the model is used to describe diffusion
of innovation the up-down symmetry is not
justified and therefore we introduce the
asymmetry factor /. In this paper we provide the
analytical approach to the model, via so called
pair approximation (PA), as well as Monte
Carlo results, and compare them with previous
results obtained within mean-field
approximation (MFA). We show in which cases
the agent-based model can be reduced to the

e Both the critical mass (i.e. the minimal
number of initial adopters above which
the innovation diffuse) and the stationary
concentration of adopted agents depends
on the values of parameters

e Phase diagrams show the agreement
between Monte Carlo results and MFA for
the complete graph

e For the Watts-Strogatz graph with g = 1
(small clustering coefficient) simulations
overlap the PA results

e For the small world network (WS with
£ =0.05) PA overestimates MC results

e The difference between PA and MFA
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We consider a set of /Vvoters described by a dynamical binary
variable S; = +1 that represents state (adopted /unadopted)
The state of the whole system is described
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by a fraction of adopted agents ¢
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" Q-voter model with asymmetric
independence

Watts-Strogatz graph
This topology describes
properly some aspects
of real social networks,
such as short average
path and high
clustering coefficient
WS graph is useful
for comparison
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Three parameters
of the model:

p — level of independence

/ — the asymmetry factor,
probability of being
adopted

g — size of a group
of influence
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" Results

Stationary fraction
of adopted agents ¢
as a function

of probability
of independence p
for g =4

Stationary fraction
of adopted agents ¢
as a function

of asymmetry
factor /

for g =4

Ratio between
stationary fractions
of adopted agents
obtained
analytically

for PA and MFA
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