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Fig. 1 Our model describes a broad class of symmetric binary decision models with neutral agents that can be used to represent a wide range of processes e.g. (i) voting with abstention (ii) insect foraging (iii) nucleosome conformal modification 

(iv) social network dynamics (v) onset of collective motion. (Left) We consider at most two-body interactions or, equivalently, linear rates of switching. General dynamics on the 2-dimensional simplex with rates s for spontaneous state changes 

and R for reactive changes. The dominant reaction dynamics for the two main mechanisms of consensus formation - based on either (i) recruitment (for Mechanism I) or (ii) de-escalation (for Mechanism II) interactions. (Middle-right) Dynamics 

associated with each mechanism. (Top) Linear manifold (black dashed line). (Bottom) Hyperbolic manifold (grey dashed line). In each case, the heat map shows the simulated residency duration at each point in state space; the stochastic 

dynamics remain close to the predicted slow manifolds. (Right) A timescale separation allows us to project from the simplex to effective non-linear dynamics of z. The amplified effect of noise in Mechanism II allows for faster overturning of 

consensus. In the comparisons, parameters are chosen so that the effective drifts align with Mechanism I in dark grey, and Mechanism II in light grey. Effective noise is much larger for Mechanism II than Mechanism I leading to time to overturn 

consensus as a function of polarisation at consensus being higher for Mechanism I than Mechanism II.
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Fig. 3 Human voting dynamics. (Top-left) Two examples of samples of votes (avatars inside the dotted line) of 

participants from the previous round (indicated by the 12 coloured avatars in the middle), shown to individuals 

(dark grey) in an example of our human voting experiments with 12 participants. Most of the uniformly sampled 

participants’ votes are displayed faithfully (straight black lines) while some are stochastically flipped (wiggly black 

lines). Individuals are then allowed to vote for option X, option Y, or to abstain (by choosing option W or not making 

a choice) within each round’s ten-second voting period. (Top-right) An experiment with N = 19 participants. Time 

courses of the experimental data. Votes for option X, option Y and abstentions are represented in blue, red and 

black, respectively. A heat map of the data from the experimental time course with the flow field of the 

corresponding deterministic model trajectories (with parameters inferred from the experimental data) 

superimposed. A one-dimensional projection of the stationary probability distributions over the single variable z = 

x-y (blue bars). The theoretical stationary probability distribution from the model with experimentally inferred 

parameters is superimposed as a black curve. (Bottom-left) The curved manifold is a superior fit to the data than 

the straight manifold. (Bottom-right) Duration of periods of observed consensus in experiments with abstaining 

option (upper) and with no abstention option given (lower). For each replicate in both conditions, the duration of 

consensus is measured as the sum of the periods between passing from z > 0.75 to z < −0.75 (or vice versa) or until 

the end of the experiment at round 120. 
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Fig. 2 Locust marching dynamics. (Left) An experimental time-course and snapshots (N = 35 locusts) showing a 

consensus switch between predominantly clockwise (red) and anti-clockwise (blue) motion, with an increase in 

neutral (stopped - black) individuals during the transient.  (Right) Model fitted to data (see text) for experiments 

with N = 25 locusts. (Top) Two-dimensional state space residency distribution (greyscale heat map) with overlaid 

model flow fields (blue arrows). (Bottom) The corresponding one-dimensional projection of the stationary 

distribution from the experiment (blue histogram) onto the slow manifold and the model-predicted stationary 

probability distribution (black curve) for experiments.
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