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Epidemic spreading – Why?!

Why is the spreading process important? 



“Epidemic” !

Epi + demos 
upon               people 

Biological: 
Airborne diseases (flu, SARS, …) 
•  Venereal diseases (HIV, …)  
•  Other infectious diseases including 
some cancers (HPV, …) 
• Parasites (bedbugs, malaria, …) 

Digital: 
• Computer viruses, worms 
• Mobile phone viruses 

Conceptual/Intellectual: 
•  Diffusion of innovations 
•  Rumors 
•  Memes 
•  Business practices 

hHp://en.wikipedia.org/wiki/Epidemic	
  



The Great Plague SARS HIV 

Biological: Notable Epidemic Outbreaks!

1918 Spanish flu 

H1N1 flu 



Epidemic spreading – Why does it matter now?!

High population density High mobility 

à perfect conditions for epidemic spreading. 
Airline figure: L. Hufnagel et al. PNAS 101, 15124 (2004) 



Network Science: Robustness Cascades March 23, 2011!

Separate, small population 
(hunter-gatherer society, wild animals) 

Connected, highly populated areas 
(cities) 

Large population can provide the “fuel”!

Human societies have “crowd diseases”, which are the consequences of large, 
interconnected populations (Measles, tuberculosis, smallpox, influenza, common 
cold, …) 



14th Century – The Great Plague!

4 years from France to Sweden 
 
Limited by the speed of human travel 

hHp://en.wikipedia.org/wiki/Black_Death	
  
hHp://de.wikipedia.org/wiki/Schwarzer_Tod	
  



21st Century – SARS !

Source: World Health Organization 
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Computer Viruses, Worms, Mobile Phone Viruses!

Code Red Worm paralyzed many countries’ Internet 

hHp://www.caida.org/publicaYons/visualizaYons/	
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Diffusion of Innovation – The Adoption Curve!



Spreading of Influence Information Spreading!



•  Epidemic	
  spreading	
  always	
  implies	
  network	
  
structure!	
  

Epidemic Spreading – Network!

Spreading happens only 
when the carries of the 
diseases/virus/idea are 
connected to each other. 



Epidemic Spreading – Network!

The transportation network Internet 



Epidemic Spreading – Network!

The transportation network Internet 

L. Hufnagel et al. PNAS 101, 15124 (2004) hHp://www.caida.org/publicaYons/visualizaYons/	
  



Group	
  formaYon	
  dynamics	
  



Group	
  formaYon	
  in	
  networks	
  







Connectedness	
  of	
  friends	
  and	
  group	
  
membership	
  



…	
  and	
  the	
  winner	
  is	
  …	
  



[Backstrom	
  et	
  al.,	
  KDD	
  2006]	
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