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Opinion dynamics with bias
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Confirmation bias
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Opinion dynamics with bias
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opinion converges to the weighted mean

Confirmation bias

Agents influence each other only if
their opinions are similar (bounded
confidence).
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Noise in the bounded confidence model

X; = receiver opinion; x; = sender opinion.

s Xi+p- (x5 —xi) if [xi—xj|<e
X; else

Where does the noise come in?
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Noise in the bounded confidence model
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Noise in opinion dynamics
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Opinion dynamics with bias and ambiguity noise
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Agents influence each other only if
their opinions are similar (bounded
confidence).
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Opinion dynamics with bias and ambiguity noise
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Agents influence each other only if Any socially-transmitted message is
their opinions are similar (bounded inherently uncertain and, thus,
confidence). noisy.
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Results I: uniform initial opinions

o (a) ambiguity noise §am disagreement  (b)
0.3

0.2

att=10°
att=10°

0.1

average dispersion o
distribution of opinions

0 0.1 0.2 0.3 agreement 0 0.5 10 0.5 10 0.5 1
low noise v high opinion space

(c) selection noise &g (d) adaptation noise &,q (e) exogenous noise Eqx
0.0

BC radius €

weak
bias |5<0.1
0.4+ T T T

0 0.1 0.2 030 0.1 0.2 030 0.1 0.2 0.3
low noise v high low noise v high low noise v high

Peter Steiglechner (ZMT, Constructor) ODCD 23 Tuesday 3¢ October, 2023 7/9



Results Il: applied to the climate change debate

Initial opinions calibrated to data (the ‘six Americas')

Dismissive Doubtful Disengaged Cautious Concerned Alarmed
7% 1% 12% 19% 33% 18%

according to (Maibach et al., 2011).
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Results |l: applied to the climate change debate

oo . ..
frequency of PEA at t=10° t=0
0.01 0.1 0.2 0.3 0.4 0.5 0.6 0.7 N
distribution of
LT T T T T initial opinions
o (a) ambiguity noise &,m disagreement  (b)
0.3 ax az as
g I
xe] r'\/\/ DA
0.2 P . -
. gg as \ as | dg \
2o | ‘ .
T o . ;
[ y.
0.1 g © T T
Iy v
o
>
©
0.0
0 0.1 0.2 0.3 agreement 0 0.5 10 0.5 10 0.5 1
low noise v high opinion space

Pro-environmental agreement (PEA):
@ low disagreement &

@ high average opinion

Peter Steiglechner (ZMT, Constructor) ODCD 23

distribution of opinions

Tuesday 34 October, 2023

=10°

att

8/9



Results Il: applied to the climate change debate

frequency of PEA at t=10°
0.01 0.1 0.2 0.3 0.4 0.5 0.6 0.7

G

o (a) ambiguity noise §am disagreement

0.3

distribution of
initial opinions

as

a6

=10°

att

A
A

strong
bias °
=
0.1 o
w [
) 02 'S
= Q —
T 02 2
e T o
9 1 o®
03 oL
. [
weak >
bias ©
0.4 0.0 r
0 0.1 0.2 0.3 agreement 0 0.5 1
low noise v high
(c) selection noise &g (d) adaptation noise &,q
0

0 0.5 10

opinion space

distribution of opinions

0.5 1

(e) exogenous noise e

low noise v high low noise v high

Peter Steiglechner (ZMT, Constructor)

ODCD 23

low noise v

high

Tuesday 34 October, 2023

8/9



Summary

o ‘Facts don't change minds’ (Toomey, 2023), social influence does.
@ But biases and noise interfere.

o Different types of noise — different effects on opinion patterns
@ Ambiguity in communication can facilitate pro-environmental
agreement in the presence of confirmation bias.
Some limitations:

o we assume a well-mixed population (no homophily).
@ we assume one-on-one interaction.
@ we assume non-strategic, ideology-free agents.

Qﬁ h&@

Social influence + Bias + Ambiguity Pro-environmental agreement
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What title would you give this manuscript?

A: Noise in the bounded confidence model of opinion dynamics:
Different types of noise have different effects on consensus and
polarisation.

B: Noise in the bounded confidence model and the surprising effects
of ambiguous expression of opinions.

| ]
C = The ambiguous expression of opinions promotes pro-majority
consensus in the presence of confirmation bias.
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Sensitivity Analysis—Kurtosis
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Sensitivity Analysis—Parameters
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Sensitivity Analysis—Dyadic Interaction

many-to-one one-to-many
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