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How does information spread on social networks?
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The success of information greatly varies
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What are the main forces behind the success/failure of memes?

Question
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H1: The social network
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H1: The social network
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Szüle, J., Kondor, D., Dobos, L., Csabai, I., & Vattay, G. (2014). Lost in the city: revisiting Milgram's 
experiment in the age of social networks. PloS one, 9(11), e111973.



H2: Exponential growth and selection

Lília Perfeito



H2: Exponential growth and selection
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where log(ε) is a 
Gaussian random 
variable
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Can we tease apart the role of the network and growth?

Can we measure selection acting on information?



Social media platforms - Twitter as a research tool
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The data
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The data
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April 2020 to June 2021



Lília Perfeito

Cascade: Set of identical tweets, probably originating in a single seeding event.

Important definition



The data
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‘Covid’ or ‘Corona’ ‘Music’



Twitter time
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Twitter time
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Twitter time
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Twitter time
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Twitter time
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3-parameter model
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Model fits
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3-parameter model: The size distribution
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If we let all cascades grow to 
maximum size, (i.e., t→+∞), 
then:
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3-parameter model: The size distribution
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If we let all cascades grow to 
maximum size, (i.e., t→+∞), 
then:

Fitness, ⍵

What is the distribution of 
cascade sizes (f(N)), given a 
certain distribution of 
fitnesses (g(⍵))?



3-parameter model: The size distribution
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If we let all cascades grow to 
maximum size, (i.e., t→+∞), 
then:

Fitness, ⍵

What is the distribution of 
cascade sizes (f(N)), given a 
certain distribution of 
fitnesses (g(⍵))?

Example: g(⍵) is exponential 



3-parameter model: The size distribution
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What is a good model for the fitness distribution?
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Exponential
Gamma
Lognormal
Powerlaw

Generalized Gamma



Fitting cascade size distribution
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Fitting cascade size distribution
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We introduce the concept of twitter time

We show the social network is not necessary to reproduce the cascade 
size distribution

The distribution of fitnesses is well approximated by a generalized 
Gamma distribution with an exponential-to-heavy tail

Intermediate conclusions
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Dissecting the parameter space a little further

Lília Perfeito

Another way to estimate the distribution of fitness parameters: fit each cascade 1 by 1

Time consuming, not applicable to all cases



Dissecting the parameter space a little further

Lília Perfeito



Dissecting the parameter space a little further
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Dissecting the parameter space a little further
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Covid Film Music



Dissecting the parameter space a little further
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Covid Film Music

How can we separate them?
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Can we tease apart the role of the network and growth?

Can we measure selection acting on information?



Back to the questions
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Q1: Can we tease apart the role of the network and growth?

A1: The network is not necessary.

Q1.1: Which one explains more of the variability in the data?

Q2: Can we measure selection acting on information?

A2: Yes



1. Build the network (1000 nodes)
a. Uniform/Poisson
b. Realistic, ie, powerlaw

2. Choose a node at random to post the tweet
3. Let tweets spread

a. Following
b. Introducing a set of resistant nodes

4. Repeat thousands of times, find the simulation parameters that best fit the 
data (Approximate Bayesian Computation) 

5. Compare the goodness of fit of the best model without network with the best 
model with network

Simulating tweets spreading on a social network
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First simulation results
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● Simple vs complex contagion
● Introducing heterogeneity in nodes (personality types)
● True vs misinformation
● …

Outlook
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