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Examples of many 
successes…



Incomplete history of

cascade prediction
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Predicting success on Twitter?

Bakshy, Hofman,   

Mason, Watts (2011):

How viral will my  

tweet be?

“Cascades are 

unpredictable!”
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Reasons behind the 
inconsistencies





Exploring limits to 
prediction in complex 
social systems



A unified framework: Luck vs. skill2

• Model success S as a mix of

skill Q and luck ✏:

S = f (Q) + ✏

• Measure the fraction of

variance remaining after

condit ioning on skill:

F =
E[Var(S|Q)]

Var(S)
= 1− R2

• R2 = 1 in a pure skill world,

R2 = 0 in pure luck world
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2Formalizes Maboussin (2012)
How Predictable is Information Di↵usion? 20 / 36

















How can you prove a limit?

• Results robust to other ML models

– Decision tree, linear regression

• Consistent with prior work

• Asymptote, dependency between features

• Can’t rule everything out

– Simulation
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Simulation

• SIR disease model

• Scale free network similar to Twitter

– 7M users, !  = 2.05

– 8B simulated cascades

• Quality: R0 = average neighbors infected

– p(infect over edge) x mean-degree

• Prediction task

– Given (possibly noisy) estimate of R0 and the seed 
node, predict cascade size
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The parable of google flu





Big data hubris



Algorithmic 
Dynamics



It's Not Just About 
Size of the Data





Assess what “small” data, in each of the 
following cases might be considered. 

Class Exercise

i) Predict how people react on a new product release 
(e.g., the latest version of iPhone), as observed on 
social media

ii) Predict whether greater anonymity leads to greater 
hate speech on social media

iii) Predict whether following recommended videos on 
YouTube leads down a more politically extreme 
rabbit hole

iv) Predict whether deplatforming reduces 
misinformation on social media







Treading with caution

Attention to noise, bias, and “provenance” — broadly, where did data 
arise, what inferences were drawn from the data, and how relevant are 
those inferences to the present situation?



Models wouldn’t make us superhumans; in 
fact we would still need the humans
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