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Section 1

About the Model
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Motivation and modelling goal

« Theories of anxiety in the psychological literature
are often ill-defined, overlap and are difficult to
distinguish in many situations

 Here we make precise versions of 3 of these

 RQ: what is the impact of these approaches for
modelling anxiety on the behaviours of the agents
and on global system dynamics?

* This is a theoretical exploration to see what the
consequences of these + a particular model
structure are
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3 paradigms for anxiety

(In the context of uncertainty about outcomes that
matter to the individual) the literature includes 3 kinds of
hypothesised anxiety mechanisms:

1. Risk-focused / pessimistic paradigm —
expect the worst outcome

2. Functional/problem-focused mechanism — avoid
uncertainty

3. Emotion-focused coping mechanism —
avoid anxiety itself

(see also the UAMA model and Carvalho & Vanhée 2025)
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In the model...

« Each agent has a level of anxiety represented as
a number between 0 (none) and 1 (very high)

* This level affects the chances of interpreting their
experiences in a normal or anxious manner...

« ..when they look back at the (finite) memory of
their experiences that resulted from past actions

« Which can result in making different decisions

* The only (non-randomised) difference between
agents is in how much this level increases as the
result of a bad experience (their fixed: anx-inc)
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Causation within agents

level of anxiety choice
\l’ evaluation

: attention ‘ /
perceived
experience situation

\I e

Crucially, this allows for causal loops for an agent:
low anxiety — engage socially
— develop social skills
— do not experience ‘bad’ outcomes — low anxiety
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The model environment/structure

Home School

Very simplified! @ R RRAR%4
Only two decisions
made each day: Alore

— (o to school or not
(on days when

i t24% . 1%%
ther.e |§ school). 12442444
— Socialise or avoid EEXEEE XX,
others ti441114
o o YRR EEEE
« Resulting in 4 | IR EEEEE
Kinds of situation HHHH

* Plus: school term

Light-dark is level of anxiety
temporal structure Colour is anx-inc
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Section 2

An single illustrative run
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Example run — level of anxiety in each
student over time
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Whilst anxiety level in most agents drops down to
low levels, some students become and stay anxious
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Example run — levels of anxiety at end of
simulation
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Result: most students develop to not be anxious, but
a few get ‘stuck’ in high anxiety states
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Example run, single agent — various levels
over time
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Example Run: But final anxiety level is not
rigidly linked to their inbuilt anxiety bias
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Permenant Anxiety bias (anx-inc)

Some agents with a high anxiety bias do not get
'stuck’ in a high anxiety state, but a low anx-inc
makes this unlikely to happen
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Section 3

Comparing the 3 mechanisms over
many runs
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3 versions of anxiety — final average anxiety

levels (y-axis) on levels of bullying (x-axis)
1.0

0.8

0.6
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x ExpectWorst P

0.2 ? X z é 2 o = ‘
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0.0

O 0.010.020.030.040.050.060.070.080.09 0.1

In many settings, it is difficult to distinguish the
iImpact of different anxiety mechanisms
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3 versions of anxiety — final average
socialising proportions on levels of bullying
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But in some aspects & settings you can
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3 versions of anxiety — social experience in
3 example runs (y-axis) — with some bullying

e

(Top) “Avoid Anxiety”, (Middle) “Avoid Uncertainty”
and (Bottom) “Expect Worst”
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3 versions of anxiety — final average

socialising proportions on memory length
1

0.8 . A . X s
® ;
0.6 X X X X X X o °
X X
0.4 e Avoid Anxiety
Avoid Uncertainty
0.2
x Expect Worst
0

1 3 10 33 100 333 1000 3333
Shorter memory allows agents to sometimes reset
back into socialising again
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Conclusions

 First simulation that makes different anxiety theories
precise and systematically compares them

* Most agents flourish, but some get stuck in a self-
reinforcing high-anxiety cycle which can be triggered by
bullying in this model

» This necessarily involves both cognitive and social parts —
it is a socio-cognitive system (Dignum et al. 2022)

* Having an inherent bias towards anxiety does not
predetermine agents to develop high anxiety

« In many settings there is little difference in effect between
the 3 mechanisms...

« ...butin some situations that tend to cause anxiety, one
can distinguish between them, especially “expect worst”
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The main execution cycle and agent variables

new
M tick update- social-exp
update-anx-level N updates memory .
\ of Anx-level, interacted-
updates Anx-level on last /\/ school/social with, bullied-by
experiences (anx-inc) ' affects last-social-
/ Main execution cycle exp
(in parallel within each Al\nx-lle\tf)el[l.kgot\;v-
decides whether to- staage of cvcle evel, butliea-by
school? and 9 y ) affects
socialise? based on . - last-school-exp
Anx-level, whether to-school?, Whether to-school?, school-exp
\. socialise? affects s socialise? social-level
decide+do - affects interacted-
know/social-levels

with and bullied-by

learn-skills
interaction
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The UAMA model

2T e

Increased threat attention Deficient safety Behavioral and Heightened reactivity
& hypervigilance learning cognitive avoidance to threat uncertainty

(b) (c) (d) (e)

\J/

Increased threat

Inflated estimates of threat _
cost & probability expectancies
(a) (central)

Grupe & Nitschke 2013
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