
Online Actions with 
Offline Impact: !
How Online Social Networks Influence 
Online and Offline User Behavior


Tim Althoff, Pranav Jindal, Jure Leskovec      




@timalthoff




Alice
 Bob


Tim Althoff, Stanford University




Alice
 Bob


Tim Althoff, Stanford University




What happens to Alice & Bob?


Alice
 Bob


Tim Althoff, Stanford University


friend




Previous Research: Online Behaviors


3


Online 

Behavior


Tim Althoff, Stanford University


§  Homophily – user similarity

§  Triadic closure – common friends

§  Community structure

§  Network growth

§  …




Want to understand online à offline!
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This talk	
  

§  Homophily – user similarity

§  Triadic closure – common friends

§  Community structure

§  Network growth

§  …


Online 

Behavior


Offline 

Behavior
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?	
  

§  Physical activity

§  Diet

§  Smoking

§  Political mobilization

§  …




What causes change in behavior?
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What causes change in behavior?
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What causes change in behavior?
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Social Influence


Intrinsic Motivation
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Main Research Question

§  Do online social networks influence 

offline (real-world) behavior?



§  Challenge: How to disentangle social 

influence from intrinsic motivation?

§  Never observe alternate universe where 

the friendship did not happen
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Our Contributions

1.  New method for causal identification of 

social influence

§  A natural experiment exploiting delay of 

friendship acceptance


2.  Social networking leads to a 5 months !
long increase of up to ~350 daily steps




3.  Can predict which users will be most 

influenced by new social network 
connections with 79% accuracy
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Activity Tracking Dataset

§  Azumio’s Argus activity 

tracking app (iOS/Android)




§  6 million users 

§  211k users join social network

§  Enables interaction & notifications


§  791 million actions

§  online (posts)

§  offline actions (physical activity; !

accelerometer-based)

§  5 year timespan
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