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Fundamental Theory of Adaptive Consensus Formation Models

TAKASHI SHIOMURA'

The purpose of the paper is, first, to show that a model of adaptive consensus formation
with constant coefficients formally reduces to a model of opinion dynamics, and its fixed point
can be found directly by using initial conditions and a left eigenvector associated with the
Frobenius root, one. A sequence generated by the system arrives at a certain fixed point un-
der suitable conditions. A fixed point is unique up to the multiplication by scalars. We also
provide a convergent condition of a time-variant model, and emphasize that it is necessary
for resolving a voting paradox to have heterogeneity of adaptive coefficients through all the
adjustment periods, rather than in each period. Secondly, we present two decision-making
models in which each member directly exchanges his or her own view with the others. One is
called a simultaneous decision-making process in which members in a group exchange views
at one time, and the other is called a sequential decision-making process exchanging views in
presupposed order. We investigate convergent conditions of these two models, and suggest
that the difference of the time at which a member reveals his or her renewal information is
the key to resolving a voting paradox.
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Table 1 A group having cyclical preferences.
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Table 2 An average mark of a uniformly random model.
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