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"Hire biologists! It doesn’t 
make sense for a high tech 

company to have 3,000 
software engineers but no 

biologists."George Dyson in WIRED Mar 12 



Spread of genes

Spread of pathogens

Spread of memes

meme concept



http://phil.cdc.gov



http://phil.cdc.gov



Social contagion

The spread of behaviors

perhaps explain meme



http://phil.cdc.govhttp://phil.cdc.gov



http://phil.cdc.govhttp://phil.cdc.gov, http://www.wikipedia.org



http://www.wired.com/magazine/2009/10/ff_waronscience/all/1



http://www.washingtonpost.com/wp-srv/special/business/financial-crisis-in-europe/



http://www.economist.com/node/21541719



http://phil.cdc.gov



Does social contagion 
exist?

1. Personal experience (peer influence)
2. Temporal dynamics
3. Social dynamics



Just so stories...
survey of 600,000 soliders in WWII:

                                                             
more educated soldiers                   more 
psychological distress

                                          
solider from rural areas                     happier



Just so stories...
survey of 600,000 soliders in WWII:

                                                              less
more educated soldiers                   more 
psychological distress

                                          less happy
solider from rural areas                     happier



Just so stories...
survey of 600,000 soliders in WWII:

                                                              less
more educated soldiers                   more 
psychological distress

                                          less happy
solider from rural areas                     happier

read more in "everything is obvious (once you know the answer)" by 
Duncan Watts
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Example 1: influenza
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Example 2: sunburn
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A B

person to person: not just random, but friends, family, people with 
higher status



A B

visually conntect two people if they are somehow conntected



Ties can be friendships, close contacts, digital ties (facebook 
friendsships, twitter follower relationships), sexual etc.

If we know that it is a contagious process, we can trie to connect 
indivduals according to whether there is a chance of contagion



Selection vs. influence

show a graph with clustering (by pressing space twice)



A B

Influence:

are two people alike BECAUSE they are connected



A B

Selection:

or are two people connected BECAUSE they are alike?



despite network clustering, the process here is random exosure with 
conditional adoption
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American Journal of Sociology (2007)

despite network clustering, the process here is random exosure with 
conditional adoption



Science (2010)

despite network clustering, the process here is random exosure with 
conditional adoption



Proceedings of the National Academy of Sciences (2009)

despite network clustering, the process here is random exosure with 
conditional adoption



H1N1 vaccine Twitter 
study

http://phil.cdc.gov







http://www.doh.wa.gov/cfh/immunize/documents/k12exemptsd10-11.pdf



Result data set
sentiment score per user & location, 
August 2009 - January 2010





Salathé & Khandelwal, PLoS Computational Biology 2011



R = 0.78
p = 0.017

Salathé & Khandelwal, PLoS Computational Biology 2011
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r = 0.144



risk of outbreak size 3%

Salathé & Khandelwal, PLoS Computational Biology 2011



risk of outbreak size 3%
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Salathé & Khandelwal, PLoS Computational Biology 2011



Salathé & Khandelwal, PLoS Computational Biology 2011



Using web data to 
measure health 
related behaviors 
(cheap, fast, real 
time)

Measure social 
network / 
contagion effects, 
potential for 
intervention



FRIENDS FOLLOWERS



Network statistics:

> 98,235 nodes (max. 101,853)
> 4,209,361 edges (max. 4,858,985)

we're looking at the final 45 days (Dec 
2009, half of January 2010)



FRIENDS

+



How many positive /
negative friends?

How many positive/
negative tweets seen?

How many positive / 
negative tweets tweeted?

etc.

FRIENDS

+
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Someone needs to make 
sense of all those data -> 
theory, models
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Thank you. 
salathegroup.com


