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Stochastic Rumor Propagation Model Based on Psychological
Difference of Spreaders

CANG Lin—-qing, WANG You-guo” ,SUN Xian-li

(School of Science,Nanjing University of Posts and Telecommunications, Nanjing 210023 , China)

Abstract; Social network has become the mainstream media in the information age. Therefore, studying the rumor propagation dynamics
in social network is helpful to better understand the rumor transmission mechanism. Considering that social networks are often affected by
environmental factors, resulting in time - varying network topology, random disturbance noise is introduced. Aiming at some spreaders
who choose to remain silent due to psychological differences, silent nodes are introduced in the process of rumor spreading. Based on
this, a stochastic Si—SIR ( Silent—Susceptible—Infected—Removed) rumor propagation model by considering silent—return mechanism is
established, and the dynamics equations of stochastic rumor propagation model in complex social networks are studied. Based on the
stability analysis of stochastic model, the sufficient condition of rumor extinction is deduced, and the spreading threshold of rumor on
homogeneous network and heterogeneous network is discussed. Simulations are conducted in the WS ( Watts—Strogatz) small-world
network ,BA ( Barabdsi—Albert) scale—free network ,and Facebook real social network by Monte Carlo method, showing that the rumor
diffusion process can be accelerated and expand final scale of rumor as long as add the appropriate noise intensity. The rumor spreading
speed of the Facebook network is faster and the higher of final scale of the rumor as long than that in WS network and BA network.
Stronger silence-return mechanism can increase the peak of spread nodes density and delay the time of rumor extinction.
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