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The Age of Information
•  Big data: more information generated 

in the next 2 years than in the past 
1000 years

•  Brainpower computing
•  Hyperconnectivity: billions of 

connected components

•  Cybersocial systems: 
boundaries between virtual 
and real world get blurred

•  Innovations from information: 
new jobs dependent on the 
ability to harness data and 
technology 

 



Stephen Wolfram: “Humans are More 
Predictable than Elementary Particles”


“Stephen Wolfram schrieb 
mit 15 seinen ersten 
Fachartikel, schuf den 
Rechen-Werkzeugkasten 
Mathematica und die 
Antwortmaschine Wolfram 
Alpha. Jetzt hat das Genie 
seine Rechenwerkzeuge 
auf Facebook angesetzt. 
Das Ergebnis dürfte selbst 
Mark Zuckerberg 
interessieren.” 
 
http://www.spiegel.de/
netzwelt/web/s...-
a-896959.html



Cascading Effects During Financial CrisesWith all the Big Data of Human Activities Now 
Becoming Available, What Could We Do?



Crafting Instruments to Explore the World

Hubble, Nasa

Connect web experiments with data mining and 
modelling tools to reach an acceleration of knowledge 
generation as in the Human Genome Project



People

ModelsData
create new technology

provide data     

Build platforms
 to explore & interact

Create systems
 to sense  & 
understand

Develop models 
to simulate & 

predict

Turn data into information

Turn knowledge into wisdom

Turn information into 
knowledge

What is? What if?

What for?
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Cascading Effects During Financial Crises



1.  Goal: Measure the world’s 
state, ‘social footprint’ and 
social capital (e.g. trust) in 
real time, detect possible 
threats and opportunities

2.  Privacy-respecting data 
mining

Painting by Maurits Cornelis Escher

‘CERN-like’ vision: Create a measurement 
instrument for techno-socio-economic-
environmental systems

More Sustainability and Resilience through 
Collective, ICT-enabled (Self-)Awareness



Crowd-Sourcing 3D Environments

See also Open Streetmap - the free Wiki world map

Thanks to 
Marc 
Pollefeys



Happiness

GDP

Consider social capital:
§  Solidarity, cooperativeness,
§  compliance,
§  reputation, trust, 
§  attention, curiosity,
§  happiness, health,
§  environmental care…

Green = Happiest
Blue
Purple
Orange
Red = Least Happy
Grey = Data not available

New Compasses for Decision-Makers

Goal: Create
indices better 
than GDP/capita, 
considering health, 
environment, social 
well-being, …
to promote 
sustainability



Observatory for 
Financial Instabilities



Observatory for Epidemic Spreading 
and Health Risks



Observatory for Wars and Conflicts



Transport and Logistics Exploratory



Is Social Behavior Predictable? The Example of 
Traffic Flows

At first sight, developing a
theory of traffic flow seems
hopeless!



Theoretically Predicted Elementary Traffic Patterns

Phys. Rev. 
Lett. 82, 
4360 
(1999). 

There are three preconditions of congestion: 1. lack of capacity, 2. 
high flows, and 3. a (random) perturbation of the traffic flow.
Analogously, for many socio-economic systems there is a short-term 
predictability in a probabilistic sense. The system dynamics is 
determined by contextual settings, interactions, and random events. 
This knowledge can help to improve system performance.  



How to Analyze the Cross-Sectional Traffic Data?



Measurement Technique: Adaptive Smoothing



The Complexity of Traffic Flow Can Be Reduced "
to Some Elementary Congestion Patterns



Phase Diagram of Traffic States and Universality 
Classes

Phase diagram for small perturbations                                 for large perturbations

Phase diagrams are not only important to understand the conditions under which 
certain traffic states emerge. They also allow one to categorize the more than 100 traffic 
models into different universality classes. From the universality class that reproduces the 
empirically observed stylized facts, one may choose any representative, e.g. the 
simplest or the most accurate one, depending on the purpose.

After: PRL (1999) 



Empirical Phase Diagram for Scaled Flows

A scaling by the outflow, that varies from day to day, gives a clearer picture. 



Predictability of Traffic Congestion

Before and after the breakdown of traffic flow, the travel times are well 
predictable. However, the exact moment of the breakdown depends on 
the occurrence of a supercritical perturbation such as the overtaking 
maneuver of trucks. It can be determined, however, what is the probability 
that this happens after 1, 2, 5, or 10 minutes. In other words, there are 
probabilistic models for the moment of breakdown.
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Building FuturICT’s Living Earth Simulator
§  Integrate existing models (traffic, 

production, economic system, crowd 
behavior, social cooperation, social 
norms, social conflict, crime, war…)

§  Scale them up to global scale
§  Increase degree of detail, accuracy 

(statistical and sensitivity analysis, 
calibration, validation, identification of 
crucial and questionable modeling 
assumptions,…)

 




Example: Global Epidemic Spreading

Thanks to our FuturICT partner Alex Vespignani et al.



Revealing the Simplicity and Predictability of 
Contagious (Epidemic) Spreading in Networks

D. Brockmann … D. Helbing, submitted (2013)



Revealing Cultural Interaction Patterns

M. Schich … D. Helbing, submitted (2013)



Interactive Games as Experimental Platform

Thanks to Stefan Thurner

‘Human-Genome-Project-like’ vision: Develop interactive platforms 
for rapid experimenting, to better understand human behaviour



Thanks for your interest 
and thanks to our supporters!


