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What?



Observa-
tional

Theore-
tical

Experi-
mental

Computational Communication Science (CCS)
Digital traces
- Data scraping
- Text as data, text mining
- Images as data
- Network analysis

Computational modeling
- Simulation in the social sciences
- Agent-based modeling

Virtual experiments
- Virtual field and lab experiments
- Citizen science & crowd computing

CCS
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„Heroes and Cowards“ (Wilensky & Rand, 2015)

friend enemyhero

friend enemycoward

Heroes: move between friend 
and enemy.

Cowards: moves in such a way 
that the friend stands between 
them and the enemy. 

Each person randomly selects 
two other persons (friend and 
enemy).
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Only Cowards Only Heroes
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Heroes and Cowards
(at random)

- Networks

- Heterogeneity

- Self organization

- Nonlinearity

- Emergence



Object-oriented computer models 
consisting of...

Agents: autonomous software objects 
with properties and objectives that 
receive, process and act on information.

Environment: virtual environment in 
which the agents move (e.g., 
topography, network, abstract space).

Rules: define what the agents do under 
what conditions. "El Farol" NetLogo model

(Rand & Wilensky 2007)

What are agent-based models (ABMs)?



Generative approach
„Given some macroeconomic explanandum – a regularity to be 

explained – the canonical agent-based experiment is as follows: 
Situate an initial population of autonomous heterogeneous agents 
in a relevant spatial environment; allow them to interact according 
to simple local rules, and thereby generate – or ‚grow‘ – the 
macroscopic regularity from the bottom up.“ 

(Epstein 2006, S. 7)

What is agent-based simulation?



Modification of the bathtub model according to Esser (1993)
Waldherr & Wettstein, 2019, p. 3979)

What is agent-based simulation?



Source: Gilbert & Troitzsch 2005, p. 16

The logic of statistical modeling



Source: Gilbert & Troitzsch 2005, p. 17

The logic of social simulation



Why?



Example: Schellings (1978) Segregation Model
NetLogo model by Wilensky (1997)

Why agent-based modeling (ABM)?



ABMs are particularly suitable for the analysis of complex systems:

• Emergent macro phenomena
• Heterogeneous agents
• Local and potentially complex interactions of agents

• Adaptive agents
• Medium numbers
• Rich and dynamic environment
• Dynamic processes

Why agent-based modeling (ABM)?



Potential solution to long-standing research problems of the social 
sciences:

• Micro-macro link
• Causality
• Networking and adaptation
• Nonlinear dynamics

• Unobservable processes
• Fuzzy theories

Why agent-based modeling (ABM)?



• Formalization
• Understanding

• Explanation
• Prediction
• Exploration

Waldherr, A., Hilbert, M., & González-Bailón, S. (2021). Worlds of agents: Prospects of agent-based modeling for communication 
research. Communication Methods and Measures, 15(4), 243-254. https://doi.org/10.1080/19312458.2021.1986478   

Purposes of ABMs

https://doi.org/10.1080/19312458.2021.1986478
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Types of ABMs



-Methodological individualism and reductionism

-Dangers of lack of theory and lack of reality

-Conflicting goals between empirical calibration and generalization

- ABM cannot replace empirical data!

Limitations and criticism



A few examples



Agent-Based Model of the Media Arena (AMMA)

Waldherr, A. (2012). Die Dynamik der Medienaufmerksamkeit. Baden-Baden: Nomos
Waldherr, A. (2014). Emergence of news waves: A social simulation approach. Journal of Communication 64(5), 852-873.



Ein agentenbasiertes Modell der Medienarena (AMMA)
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The Spiral of Silence (Waldherr & Bachl, 2011)

- are of opinion A A    or        ,

- are willing to speak out,        or not

- have a threshold of fear of isolation 
normally distributed with M=50%.

Individuals

Mass media

- report opinion           or       ,

- do not fear isolation and are always 
willing to speak out.



move-turtles:
Individuals move slowly and in random 
directions through space.

compute-public-opinion:
They compute the opinion climate as the 
share of their own opinion of the total of 
spoken out opinions in their neighborhood, 
weighted with past experiences..

compute-willingness-to-speak:
If the opinion climate supports their own 
opinion, the individuals speak out; if not, they 
choose to be silent.

The Spiral of Silence (Waldherr & Bachl, 2011)



The Spiral of Silence (Waldherr & Bachl, 2011)



Individuals: 70% blue, 30% red; Media: 50% blue, 50% red

More Sample Runs (with mediatization = 1)

„False balance“ scenario



Individuals: 70% blue, 30% red; Media: 0% blue, 100% red

More Sample Runs (with mediatization = 1)

„Double opinion climate“ scenario



3-Factorial Simulation Design
• mediatization (relative importance of perceived opinions from individuals 

and mass media, ratio media / individuals):
◦ 0, 1/2, 1/1, 2/1
• share-blue-individuals (share of individuals with blue opinions):
◦ 50% to 90% in 10%-steps
• share-blue-media (share of mass media information with blue opinions):
◦ 0% to 100% in 10%-steps

• Overall: 200 conditions, 50 replication runs per condition



Simulation Results 
for share-blue-individuals = 70%, mediatization = 1, and varying share-blue-media

Silent majorities?



30

Integrating ABMs with LLMs

17.11.25



Waldherr, A. & Wijermans, N. (2013). Communicating social simulation models to sceptical minds. Journal of Artificial Societies and Social 
Simulation, 16(4), 13. https://doi.org/10.18564/jasss.2247  

• Too complex 
• Too simple

• Not theory-based
• Not realistic
• Arbitrary parameters
• Built-in results
• Black box
• Not useful

Enhancing ABMs with LLMs – Pros and Cons

https://doi.org/10.18564/jasss.2247
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WHat-if: Advanced Simulations for Testing the Effect 
of the Information Environment on the Functioning of 
Democracy



Potentials of ABM for the Social Sciences
Proof of concept: Test whether proposed micro assumptions lead to 
proposed macro effects.

Pattern-oriented modeling: Find underlying mechanisms which are 
able to generate the observed empirical patterns.

Possible futures: Explore macro consequences of varying micro 
assumptions.

ABM
Theory

Develop-
ment

Data 
Science
Empirical 
Validation
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