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2-min Quiz, on Canvas
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Information Diffusion
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Spread the word: Viral marketing
Question: Who should you target in a network to “maximize” information 
cascades?

- 74M separate diffusion events (Twitter retweets of URLs)
- Influence of the seed node: # of nodes in the diffusion tree
- Seed node’s attributes (followers, friends, tweets) and previous success of the seed node most 

predictive of average influence scores of the leaf nodes (clusters) in the regression tree

Answer: Hard to predict
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Diffusion is difficult to predict
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Structural virality of diffusion
How do information cascades look like?

Structural virality (Wiener index)
- Average path length in a diffusion tree

Recall, d ~ Ln(N) / Ln<k>

In a tree
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Structural virality of diffusion
Structural virality (Wiener index)
- Average path length in a diffusion tree
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Structural virality of diffusion
Structural virality (Wiener index)
- Average path length in a diffusion tree

Recall, d ~ Ln(N) / Ln<k>

In a complete binary tree

- N=2^0+2^1+...2^h
- Ln(N) ~ h * Ln(2)
- h ~ Ln(N) / Ln(2) → <k> = 2
- h ~ Ln(N) / Ln<k>
- d ~ h
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Structural virality of diffusion
Examples of information cascade 
trees in increasing order of virality
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Structural virality of diffusion
Does structural virality correlate 
with cascade size?
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Structural virality of diffusion
Does structural virality correlate 
with cascade size?

- Not really

Predicting mass information 
diffusion is hard
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True vs. False information diffusion
False news diffuses much faster, reaches broader audience, and penetrates 
more deeply 
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Social Contagion: Costly spreading
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Simple Contagion
A single contact leads to adoption/contagion (e.g., virus)
Spreads quickly in networks with low CPL (e.g., small-world)
Individual with a diverse egonetwork can “infect” disproportionately 
(e.g., super spreaders)
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Dynamics of Behavioral Change
Model the effect of network structure on the spread and adoption of behaviors through 
network ties

Three Mechanisms of social adoption
-Common environmental influence
-Homophily (e.g., similar taste)
-Social influence
-
Very difficult to disentangle these mechanisms with observational data
(e.g., Framingham study of the spread of obesity)
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https://www.nejm.org/doi/full/10.1056/nejmsa066082


Dynamics of Behavioral Change
Identification strategy: experimental approach 

- Create two separate worlds, with and without social influence
- Observe adoption behavior in the two worlds 
- Example: The Music Lab experiment
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Dynamics of Behavioral Change

Weak influence condition
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Strong influence condition



Threshold models of adoption
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Threshold models of adoption

19



Threshold models of adoption
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Complex Contagion
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Complex Contagion
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Complex Contagion
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Summary -
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