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IMPROVED SIR MODEL BASED ON EVOLUTIONARY GAME AND
NETWORK TOPOLOGY —— TAKING EPIDEMIC AND RUMOR
ANALYSIS AS AN EXAMPLE
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Abstract: The initial parameters of the traditional SIR model are set randomly, and the actual network topology is
not taken into account between the state transitions, which results in the inconsistency between the propagation
convergence effects and the reality. To solve this problem, this paper proposes an improved SIR model based on
the evolutionary game and network topology. The improved model firstly determines the impact factors by the
evolutionary game method, then determines the initial infection rate parameters of the SIR model according to the
impact factors, and then adjusts the transition probability among the states according to the network topology
structure. The simulation experiments of epidemic and rumor spreading on real social networks show that the
spreading of epidemic and rumor is mainly affected by the network topology. In the case of ignoring the network
topology, increasing the government and media controls and personal reputation loss can delay the transmission time.
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