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Abstract

In recent years, the popularity of social networks has significantly enhanced the spread of rumors,
posing new challenges to government departments. Therefore, studying the spread of rumors in
social networks is of great significance. Considering the impact of the reporting mechanism on
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rumor spread in social networks, where rumor spreaders may be reported by others and tempo-
rarily unable to spread rumors in real life, a SIMR rumor spread model considering the reporting
mechanism is proposed by introducing the muted in the SIR rumor model. Firstly, the average field
equations of the model on homogeneous and heterogeneous networks are constructed. Secondly,
the rumor spread threshold of the model on homogeneous and heterogeneous networks is dis-
cussed, and the local asymptotic stability of the model at the rumor-free equilibrium point is ana-
lyzed. Finally, the numerical solution of the system is obtained by the Runge-Kutta method, and the
impact of the reporting mechanism and specific parameters on rumor spread is studied by Monte
Carlo simulations on WS small-world networks, BA scale-free networks, and Facebook networks.
The results show that the reporting mechanism can effectively suppress the spread of rumors in WS,
BA, and Facebook networks; the higher the reporting rate, the smaller the peak value of rumor
spread; increasing the conversion rate or reducing the recovery rate can not only reduce the peak
value of rumor spread but also shorten the time for rumor extinction.
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Figure 1. State transition diagram of SIMR rumor propagation model considering reporting mechanism
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Figure 2. Rumor propagation process of SIMR model in different networks
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Figure 6. The change of transmitter density in different networks when conversion rate changes
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