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Online vs. Offline Patterns 
Emergency Now-casting 
Antibiotic Over-prescription 

Google Trends 
SNS24 
Twitter 
ER acceptance /times 
SPMS e-prescriptions 

Media records 
Twitter 
Facebook 
Parliament data 

Large scale surveys 
Behavioral experiments 
Twitter 
Facebook 

Math Modelling 
ML 
Epidemiology 

NLP 
Networks 
Math Modelling 
Complex Systems 

Networks 
Math Modelling 
Psychology 
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 Political Decisions 
Gender Differences 
Agenda Setting 
Voting vs. Discourse 
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Cognitive Biases 
Attitudes Towards Science 
Tracking Anxiety 
 



Warren Weaver, 1947 

Alex Pentland, 2014 

BACKGROUND 



From the Industrial Revolution  to the Digital Revolution 

Source: https://mjolner.dk/2015/01/14/realizing-the-fourth-industrial-
revolution/ 
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1833 UK 
Factory 
Act  

Source: https://mjolner.dk/2015/01/14/realizing-the-fourth-industrial-
revolution/ 

1938 US Federal  
Fair Labor 
Standards Act 

1973: ILO Conference  

• 9 year old limit 
• 9-13 yo should not work > 9h a day  
• 13-18yo should not work > 12h a day  
• Four inspectors 

From the Industrial Revolution  to the Digital Revolution 
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WE HAVE CREATED A “MACROSCOPE” BUT 
WE DON’T KNOW HOW TO USE IT 

BACKGROUND 
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https://www.nature.com/articles/s41598-017-12961-9 
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 WILL Iot HELP US BECOME HAPPIER? 

BACKGROUND 



https://www.propublica.org/article/machine-bias-risk-assessments-in-criminal-sentencing 

Punitive! 

BACKGROUND 



• Human behavior is a complex problem 

• We have growing data to tackle that complexity 

• The data we produce is a reflection of our biases 

• We should acknowledge those biases 

BACKGROUND 

In summary 



Example: How does 
information spread on 
social networks? 
Twitter as a model system 



Two important definitions 



Re-tweet cascade sizes follow a power law 
distribution 



Re-tweet cascade sizes follow a power law 
distribution 

… but does that mean the underlying 
process is also scale-free? 



Image credit: all-free-download.com 



Cascade growth as a diffusion process 



Cascade growth as a diffusion process 



Cascade growth 



Introducing Twitter time 



Introducing Twitter time 



The simplest model for cascade growth 



The simplest model for cascade growth 









Ongoing …. 
• Add properties of the social network. Does it improve the fit? 

(numerical solutions and simulations) 
• Compare different types of information – such as real versus 

fake news 
• Include demographic and psychological characteristics of 

individuals 
• ? 




