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Analysis and Application of Bounded Confidence Opinion Dynamics

With Universal Gravitation-like
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Abstract In the social networks, the Hegselmann-Krause model describes that the different neighbors within the
confidence threshold have the same influence weight on the individual’s opinion, and the attractiveness of neigh-
bors to the individual is proportional to the opinion distance, which is unrealistic. In order to overcome the short-
coming of the classical Hegselmann-Krause model, we propose a bounded confidence opinion dynamics model with
universal gravitation-like in this paper, which captures the update of the individual opinion depending on both the
opinion distance and the authority of neighbors, and it is shown that different neighbors have different influence
weights on individual opinions. The convergence of opinions is proved in terms of the property of confidence matrix,
and moreover, the dynamic behavior of the opinion with decaying confidence threshold is analyzed and the explicit
solution of the opinion convergence rate is given. Finally, by employing our proposed opinion dynamics model, we
study the authority effect and the non-zero-sum effect in social psychology. Simulation analyses reveal that the au-
thority of the neighbor is beneficial to opinion achieving consensus.
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