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The noisy voter model is a widely used framework for stochastic opinion dynamics in finite populations, where
changes in individual opinions are driven by two competing mechanisms: spontaneous opinion changes and
social imitation. Although the model is originally formulated in terms of discrete states and transition rates,
its continuum approximation can be related to Fokker-Planck-type transport equations with state-dependent
drift and diffusion terms. In this talk, I discuss how the noisy voter model can be formally connected to
heterogeneous diffusion with a position-dependent diffusion coefficient. The main focus is on the limitations
of the standard Fokker-Planck description. Since this equation is parabolic, it implies infinite propagation
speed, which would correspond, in the voter-model interpretation, to a nonzero probability of instantaneous
opinion changes over arbitrarily large distances in the state space. To address this limitation, I present a
heterogeneous Cattaneo—Vernotte-type formulation, in which memory is introduced into the probability flux
through a finite time lag. This leads to a physically motivated continuum model with finite propagation speed.
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