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Data Science               Complex Systems            

● Model parameters of a Complex System can be 
determined by analysing data

● Complex Systems generates huge amount of data to be 
analysed.

Complex Systems            Data Science

● Agent based models can be transformed to optimisation 
algorithms to be used in classical machine learning 
problems.

● Complex network analysis help a lot to analyse graph data.

 



Complex Systems 
More is different !!

● One water molecule is not fluid
● One neuron is not intelligent
● One amino acid is not alive

What makes the difference?



Structure Generates Behavior!!



Research Question I

● How to improve improve the 
capabilities of agent-based models in 
order to use them for prediction just 
like the standard machine learning 
algorithms?

Darpa announced a new program seeking to 
develop simulated social systems of varying 
complexity against which to test their explanatory 
and predictive performance social science 
modeling methods.

https://www.darpa.mil/news-events/2017-04-07



Modeling Spread of Disease 

M Population size

I Infected people

k Probability of spread



Simulation, AI, OOP

“A Third Way of Doing Science” - Axelrod, R. (2003). Advancing the art of simulation in the social sciences. 

http://www.commerce.uct.ac.za/Economics/Courses/ECO425X/2004/Notes/AdvancingArtSim2003.pdf


Linear Regression
With Social Optimisation



Research Question II

● What can Complex Network analysis 
bring and offer to text mining, 
sentiment analysis and data 
curation?

Iron Maiden - Brave New World



Artists and emotions 
expressed in their lyrics.



Political forecasting
With Machine Learning

https://www.kaggle.com/yemregundogmus/political-opinion-with-machine-learning


Networked Metrics of Leadership: An Analysis of Early 
Sufism (Iraq, 9th-10th c.)  

Two set of keywords: Asceticism vs Mysticism
● “low entropy”/homogenous messages
● “high entropy”/heterogeneous message

RQ: How the diversity in the sayings of a 
religous person affects his popularity?
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