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One of many web pages denying the Holocaust



• For every bias there is a confirmation

 

Internet is filterless

A web site denouncing the climate change `hoax’
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 … If any one had dared to suggest that it had been 
done in jest, or if any one had denied the existence of a 
dark plot, they would have passed for obstinate fools, or 
indeed they would have incurred the suspicion of having 
an interest in distracting the public from the truth, of 
being themselves accomplices, `smearers’. The word soon 
became common, solemn, terrible. With such a 
persuasion that there were `smearers’, some were 
perforce to be found: all eyes were on the alert to 
discover the guilty; the most indifferent action excited 
suspicion.  And suspicion easily became certainty, and 
certainty became rage.

Alessandro Manzoni, from “The Bethroted”, Chap. 31



Fake News are no news

The punishment of `smearers’  (a XVII century print)
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What has changed?

• Multiplication of sources

• Depletion of authority

• Influence delusion

• Confirmation bias

• Viral propagation

• Necessity of responsible usage

`disintermediation’
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Daisy Ridley?



What’s Next?

Barack Obama?



THE NEW SCIENCE OF (MIS)INFORMATION
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 The World Economic Forum 
  included “Massive Digital 
  Misinformation” in its list of 
  major geo-political risks in 2013.

  A number of groups have studied 
  the phenomenon in subsequent 
  years from many disciplinary 
  viewpoints.

 The massive amount of data 
  collected by social media   
  platforms allows for high-  
  statistics analyses.

 The statistical mechanics of social 
  networks is looking for a suitable
  thermodynamics: what are the 
  relevant variables?
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Facebook makes publicly available powerful tools for statistical analyses of user data, 
which can be freely applied by anyone to all content classified as `public’.

Big Data



A selection of first results

The number of independent news sources sampled by Facebook users
decreases with the increasing intensity and persistence of their activity.

(from: Schmidt et al., Proceedings of the National Academy of Sciences, 2017)



Considering popular science web sites and fake-news web sites, it is possible to define a `user 
polarisation’, ρ.  The ρ distribution is extreme: it describes two disconnected communities.

(from Zollo et al., arXiv:1510.04267)

A selection of first results⇢ =
x� y

x+ y



The propagation of science news and conspiracy 
related fake news follows very similar patterns.

News propagate almost exclusively between 
sites sharing  priori homogeneous positions.

(from Del Vicario et al., Proceedings of the National Academy of Sciences 2015)

A selection of first results
⇢ij = ⇢i ⇢j



The lifetime of users on fake news web sites 
increases after they are exposed to debunking.

The number of `likes’ and user comments on 
fake news sites increases after the users are 

exposed to debunking.

Users who are polarised on fake news web sites, after being exposed to correct scientific 
information, tend to amplify their involvement with conspiracy theories.

(da Zollo et al., arXiv:1510.04267)

A selection of first results
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Solutions?

• Let’s all become scientists!  ….  NO

• Let’s have a government of scientists!  ….  NO

• Let’s delegate technical decisions to scientists!  ….  NO

• Disseminate basic science knowledge.     Yes!

• Provide tools and methods for fact checking.     Yes!

•  Promote ethical usage of information.     Yes!

•  Also: understand psychology and sociology of information.



PHYSICS FOR CITIZENS
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Orders of Magnitude

The ability to estimate orders of magnitude its important at the movies and in life



Manipulating graphs



Manipulating graphs



• What’s wrong with this graph?

Manipulating graphs



• What’s wrong with this graph?

• Proportions are not respected

Manipulating graphs



• What’s wrong with this graph?

• Proportions are not respected

• The vertical scale starts from 4.0

Manipulating graphs



• What’s wrong with this graph?

• Proportions are not respected

• The vertical scale starts from 4.0

Manipulating graphs



• What’s wrong with this graph?

• Proportions are not respected

• The vertical scale starts from 4.0

• Graph = Scientific Authority 

Manipulating graphs



• What’s wrong with this graph?

• Proportions are not respected

• The vertical scale starts from 4.0

• Graph = Scientific Authority 

• Small distortions change the message

Manipulating graphs



• What’s wrong with this graph?

• Proportions are not respected

• The vertical scale starts from 4.0

• Graph = Scientific Authority 

• Small distortions change the message

• Decoding graphs is important!

Manipulating graphs



Correlation between two quantities

does not imply a causal relationship.
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What about the correlation between US spending on science, space and technology …

Correlated variables



What about the correlation between US spending on science, space and technology …
… and the number of suicides by hanging, strangulation and suffocation?

Correlated variables

SÌ?
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Giuseppe Tipaldo

What we discuss
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•  An attempt to bridge a psychological gap. 

•  Focusing on sharing methods, building good faith.

•  A small step towards a evidence-based citizenship.

•  A pilot experience of cross-curricular learning.

Beyond Fake News 
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Gianni Rodari - La grammatica della fantasia

I wish everybody would read
not for everyone to be a poet
but for no one to be a slave 



the Truth will set you free

Gianni Rodari - La grammatica della fantasia

John’s Gospel - 8,32

I wish everybody would read
not for everyone to be a poet
but for no one to be a slave 



THANK YOU FOR YOUR ATTENTION!


