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Sequential deliberation is a simple mechanism for collective decision making: repeatedly select a small group of participants, let them
deliberate over the current outcome, and use the current outcome as the disagreement alternative and carry the resulting outcome
into the next round. Existing theoretical work by Fain et al. [1] treats the current outcome purely as a disagreement alternative
for bargaining. In practice, however, the current outcome is often an existing draft, policy, or proposal that also acts as an anchor:
participants may not bargain directly from their ideal positions (bliss points), but from stances partially pulled toward the status quo.
We study this effect on a one-dimensional decision space and propose a model of anchored sequential deliberation. In each round, two
participants with bliss points U and V are selected. They form anchored stances U=(1-)U+A0;1andV = (1 -A)V +10,_4,
where O;_; is the outcome from the previous round and larger A indicates stronger anchoring. They then conduct Nash bargaining with
Oy as the disagreement alternative. Our analysis reveals a trade-off. On the one hand, stronger anchoring slows down convergence:
Using a monotone coupling of two copies of the Markov chain, we show that their expected separation contracts by a factor of at most
% per round. On the other hand, stronger anchoring concentrates the stationary outcome around a deliberative fixed point, the point
at which the expected movement of the deliberative outcome is zero. We complement the analysis with simulations on multiple Beta

distributions, which empirically show smaller distortion under stronger anchoring.
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1 Our Model and Main Results

Sequential deliberation samples two participants to bargain using the current outcome as the disagreement alternative;
the bargaining result becomes the outcome for the next round [1]. When a pair of participants is asked to deliberate over
a draft proposal or a budgeting arrangement, its members might view the current outcome not merely as a disagreement
alternative but also as a social influence that shapes what they are willing to propose, because departing from it requires
effort and can carry social risk. We model this tendency as an anchoring bias [2].

Let bliss points U, V be sampled independently from a continuous population distribution G on [0, 1]. Given the
previous outcome O,_; and the anchoring strength A € [0,1), participants express U = (1 — )U + AO;_; and
V = (1 - 1)V + A0,_,. Next, the participants conduct Nash bargaining based on their expressed stances, using the
previous round’s outcome as the disagreement alternative. Under distance-based utilities, the Nash bargaining solution

on the line is exactly the median of the two anchored stances and the disagreement alternative.
0, =med(U,V,0,_1) = (1 - 1) med(U,V, O;_;) + AO;_1. (1)

This update rule defines a Markov chain on the space of deliberative outcomes. For a random O, define distortion by
Distortion(O) = E[SC(0O)]/SC(0*), where SC(0) = f |o — x| dG(x) is the social cost and 0 is a population median.

THEOREM 1. For every continuous G and 0 < A < 1, the Markov chain defined by the deliberative outcome has a unique
stationary distribution r. Its mixing time is téKl) (e) = 6(%) where 0 < ¢ < 1/2 and A is bounded away from 0.
There is a unique 0 € [0, 1] satisfying E[med(6g,U, V) — 05] = 0. We call O the deliberative fixed point. For O ~ 7,
E[(Ow—05)?] < 1-A.IfG has a density symmetric about1/2, then g = 1/2 and E[(Ow—1/2)?] < 2(1-2) Var(U)/(1+1).

For the uniform population, 1 + (1 — 1)/(9 + 74) < Distortion(O«) < 1+ (1= 1)/[6(1 + A)].
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We find that anchoring slows down convergence; once the process has converged, however, the outcome is more

concentrated around a fixed point. This suggests anchoring might help reach a better collective decision in the long run.

2 Simulation Results

We approximate the anchored deliberation Markov chain by discretizing [0, 1] into 5000 equal bins and constructing
the transition matrix from the conditional CDF of the one-step update. For each population distribution and each
A € {0.00,0.01,...,0.99}, we compute a stationary approximation by iterating the transition matrix from the uniform
distribution up to the 1-Wasserstein mixing-time upper bound, using tolerance epix = 1/5000.

The simulations illustrate the same trade-off as the theoretical results. For a concrete example of Beta(0.5,0.7) we
show that as A increases, empirical mixing becomes slower, the stationary median moves toward the deliberative fixed
point, and the stationary distribution becomes more concentrated around that point. Figure (d) and Figure (e) show that
anchoring reduces stationary distortion: in the uniform case the empirical curve lies between the theoretical bounds,

and the same decreasing pattern appears across five Beta population laws.
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Fig. 1. For Beta(0.5,0.7): (a)-(c) show the convergence time, the population and stationary medians together with the deliberative
fixed point, and stationary distributions under different anchoring strengths. For stationary distortion (d)-(e) show the empirical and
theoretical uniform-population stationary distortion, and distortion decreases across the five Beta populations.
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