A General Model of Opinion Dynamics with Tunable Sensitivity
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Introduction & Notation Opinion Dynamics Model: N, agents, N, options
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Opinion formation 1s a complex nonlinear process whose outcome N, f
depends on network interactions, intrinsic properties and biases of the . 1
decision-makers, availability of external information, and other factors. Opinions are bounded & sum to zero: Zij — F 1] (Z) Z F vl (Z)
We introduce a new model of opinion formation on a network whose
structure takes after opinion formation and information processing models
in engineering, biology, physics, and social psychology literature [1]. Our Attention Bias/input
model scales with the number of agents N, and options N,, generalizes l l

predictions of many models in the literature, and provides new means for N,
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systematic study of dynamics on natural and engineered networks.
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zij € R: opinion of agent i about option j.
T .
Z; = [Zil, e zl-NO] : opinion vector of agent i.

T
Z = [Zl, o L Na] : network opinion state.

: . . Resistance to forming an opinion  Network information about each option is saturated
Network adjacency tensor accounts for interdependence between options:

. Option indices (how option [
] l «— |influences option j)

Consensus & Dissensus Network Opinion Cascades

With dynamic feedback on parameters, the network of decision
makers can transition from an unopinionated to an opinionated
configuration informed by the inputs b;;.

lk Agent indices (how agent k
influences agent i)
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Option 1 Option 1

Even with homogeneous parameters and an all-to-all network, 100 4 200 300
opinionated consensus (i.e. Z; = Z* foralli = 1, ..., N,) and dissensus

(i.e. 21’ 2,Z; = 0) arise, gons1stegt Wlth mode.l—fre.e predictions about This sensitivity of the group (i.e. magnitude of inputs that trigger
generic outcomes of nonlinear opinion formation in [2]. cascade) can be tuned through design of the dynamic feedback law.




