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Course

Learn the concept of a formal theoretical 
model, as an aid in understanding 
cognitive processes; and get familiar with 
three leading approaches, to understand 
the basic concepts of math. psychology.



Week 3
Han van der Maas

Catastrophe models in psychology

Week 4
You

Research project

4 weeks / 3 topics / 1 project

Week 1
Alexander Savi

Introduction & growth models in intelligence

Week 2
Leendert van Maanen

Diffusion models in decision making



Schedule

Mo 4
Th 7

Mo 11
Th 14

Mo 18
Th 21

Mo 25
Th 28

At home

Assignment
Assignment

Assignment
Assignment

Assignment
Assignment

Research project
Research project

Slides on www.alexandersavi.nl/teaching/ 

In class

Introduction & growth models (AS)
Tutorial growth models (AS)

Lecture diffusion models (LvM)
Tutorial diffusion models (LvM)

Lecture catastrophe models (HvdM)
Tutorial catastrophe models (HvdM)

Research project (you)
Research project (you)

Time 13:00-15:00; location JK B.26
Time 12:00-14:00; location G S.08

https://www.alexandersavi.nl/teaching/


Grading
Assignments

● Various assignments for each topic
● Pass / fail

Research project

● Pick a topic from the assignments / tutorials
● Extend the topic with an idea of your own
● Write a report or research proposal about it
● Use about 2000 words
● Upload report (pdf) before June 29th, 18:00
● Graded (final grade)

https://aosavi.filepiper.com/phenomenal


Growth models in intelligence #1





Pólya’s urn



Explore
Parameters

What are they? What is their influence?

Compensation effect

What is it? Can you create it?



Next Thursday
Make groups of three

Identify a phenomenon

Identify the (type of) data that support the phenomenon

Identify a formal theory that explains the phenomenon

Identify the mechanisms that explain the phenomenon

Present it on Thursday



Presentations



Thinking in systems

comorbidity from a network perspective

extended mutualism model

https://doi.org/10.1017/S0140525X09991567
https://doi.org/10.3390/jintelligence5020016


Thinking in systems
Warren Weaver

● simplicity
● disorganized complexity
● organized complexity



Levels of description

High (“executive summary”)    Low (“technical specifications”)



Levels of analysis
David Marr & Tomaso Poggio

● learning level
● computational level
● algorithmic/representational level
● implementational/physical level



“All models are wrong; 
some models are 
useful.” - George Box
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Growth models in intelligence #2
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g theory

mutualism

multiplier effect

sampling
?





Idiographic theory



Preferential attachment
Explore

What patterns do you observe?

What is the mechanism?

What do the degree distributions tell you?

What is special about the degree distribution?

How does it relate to Pólya’s urn?

Can it be used in our idiographic theory?



Resources
Abductive theory of scientific method
Brian D. Haig / Jan-Willem Romeijn

Understanding modeling
Joshua M. Epstein / David Marr & Tomaso Poggio / Warren Weaver / (Leo Breiman)

Software
Loopy / NetLogo + Tutorial

Models
Pólya urn model / Mutualism model / Multiplier effect models / (Network models)

Learn about complexity science
Complexity explorer / Herbert A. Simon

https://doi.org/10.1037/1082-989X.10.4.371
https://doi.org/10.1002/jclp.20516
http://jasss.soc.surrey.ac.uk/11/4/12.html
http://hdl.handle.net/1721.1/5782
http://www.jstor.org/stable/27826254
https://doi.org/10.1214/ss/1009213726
http://ncase.me/loopy/
https://ccl.northwestern.edu/netlogo/
https://www.complexityexplorer.org/courses/84-fundamentals-of-netlogo
https://books.google.com/books?id=7Bizo28c2LQC
https://doi.org/10.1037/0033-295X.113.4.842
http://dx.doi.org/10.1017/CBO9780511615801.005
http://networksciencebook.com
https://www.complexityexplorer.org/
https://doi.org/10.1007/978-1-4899-0718-9_31


Comments / feedback
We’re here to facilitate your learning experience

Any comments or feedback?

Tell us during the course

You can do so anonymously on www.alexandersavi.nl/teaching/

https://www.alexandersavi.nl/teaching/


Week 2
Diffusion models in decision 
making, with Leendert van 

Maanen


