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The scientific message

Since 2014 and almost 90 scientific papers just to say that :

The idea that information spreads like a virus is almost inconsistent.

Online users, indeed, tend to seek information that is most aligned with
their pre-existing beliefs, ignoring dissenting viewpoints and joining
clusters of like-minded individuals, where shared narratives may be
collectively shaped and reinforced.

This “echo chamber” effect and related heightened polarization may vary
across different social media platforms according to their feed algorithms

primarily designed to prioritize user engagement instead of accurate
information dissemination.
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Fake?

RADIUM:

SOSTANZE RADIOATTIVE PER IL
BENESSERE DEL CORPO, LA PULIZIA E
L'IDRATAZIONE DELLA PELLE



Fake?

CUSCINETTO IPNOTICO:
LUPPOLO E ALTRE SOSTANZE
AROMATICHE PER L'INSONNIA






THE ROLE OF THE MEDIA

Agenda Setting is the process
of the mass media presenting
certain issues frequently and
prominently with the result that
large segments of the public
percelve those Issues as more
important than others.

MORE COVERAGE

* MORE IMPORTANT



A SHIFT OF PARADIGM

OLD MEDIA NEW MEDIA

- Follow the “Ritual of - Information production is the
Objectivity” work of interconnected actors
- Publication patterns are spanning over organizations,
driven by most followed professional identity and
sources (imitation) (Marlow geographical location

2005)

MEDIATED * DISINTERMEDIATED
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WHAT ABOUT THE QUALITY OF INFORMATION?



JADE HELM 15



THE EFFECT OF FALSE RUMORS

Sandro Pertini never said
“when the government does not do what people want
must be fired with stones and sledgehammers.”
He has been President of the Republic (1978-1985).



INSIGHTS OF THE PROCESS

A GLIMPSE OF CONFIRMATION BIAS
“Ci place, ma non sappiamo...”
“We like It, but we don’'t know...”





















CONFIRMATION BIAS AND INFORMATION CONSUMPTION

The cognitive attitude to search for, interpret, favor, and
recall Information in a way that confirms one's beliefs




THE DATASET(s)

Facebook ITALY and USA from Jan 2010 to Dec 2014

FB ITALY

Pages
Posts
Likes

Comments

Likers

Commentsers

FB USA
Pages
Posts
Likes

Comments

Likers

Commentsers

SCIENCE CONSPIRACY

/3 34 39
271,290 62,705 208,591 4,709
9,164,781 2,505,399 6,659,382 40,341
1,017,509 180,918 836,591 58,686
1,196,404 332,357 864,047 15,209
279,972 53,438 226,534 43,102

SCIENCE CONSPIRACY

478 83 330 66
679,948 262,815 369,420 47,780
003,332,826 453,966,494 145,388,117 3,986,922
30,828,705 22,093,692 8,304,644 429,204
52,172,855 39,854,663 19,386,131 702,122
9,790,906 7,223,473 3,166,726 118,996



Polarization on contents. Probability density function
(PDF) of users’ polarization. Notice the strong
bimodality of the distribution, with two sharp peaks

CONTENT CONSUMPTIONS AND FRIENDS
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Homophily. Fraction of polarized friends
with the same polarization respect to the
number of likes log(B(u)) of user u.

?] p <[?] 0.005 (science users) and at

?

1 (conspiracy users).

Bessi, A., Petroni, F., Del Vicario, M., Zollo, F., Anagnostopoulos, A., Scala, A., ... & Quattrociocchi, W. (2015, May). Viral misinformation:

The role of homophily and polarization. In Proceedings of the 24th International Conference on World Wide Web (pp. 355-356). ACM.

webSci@QWWW (Bessi et al. 2015)

Bessi, A., Petroni, F., Del Vicario, M., Zollo, F., Anagnostopoulos, A., Scala, A., ... & Quattrociocchi, W. (2016). Homophily and polarization

in the age of misinformation. The European Physical Journal Special Topics, 225(10), 2047-2059.



RESPONSE TO 4,709 INTENTIONAL FALSE CLAIMS (TROLLS)

Polarized users on false information.

Percentage of likes and comments on intentional false information posted by a satirical page
from polarized users of the two categories.

Mocanu, D., Rossi, L., Zhang, Q., Karsai, M., & Quattrociocchi, W. (2015).
Collective attention in the age of (mis) information. Computers in Human Behavior, 51, 1198-1204.

Bessi, A., Coletto, M., Davidescu, G. A, Scala, A., Caldarelli, G., & Quattrociocchi, W. (2015).
Science vs conspiracy: Collective narratives in the age of misinformation. PloS one, 10(2), e0118093.



RESPONSE TO 47,780 DEBUNKING POSTS (1)

® Science ® Conspiracy @ Science ® Conspiracy

4,953% 8,899%

95,047 % 91,101%

Debunking information are ignored by users in the conspiracy echo-
chamber
(out of 9,790,906 polarized conspiracy users only 5, 831 interact )

Zollo, F., Bessi, A., Del Vicario, M., Scala, A., Caldarelli, G., Shekhtman, L., ... & Quattrociocchi, W. (2017).
Debunking in a world of tribes. PloS one, 12(7), e0181821.
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RESPONSE TO 47,780 DEBUNKING POSTS (1)
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Zollo, F., Bessi, A., Del Vicario, M., Scala, A., Caldarelli, G., Shekhtman, L., ... & Quattrociocchi, W. (2017).
Debunking in a world of tribes. PloS one, 12(7), e0181821.

Exposure to debunking: survival functions and
attention patterns. Top panel: Kaplan-Meier
estimates of survival functions of users exposed
and not exposed to debunking. Users lifetime is
computed both on their likes (left) and comments

(right).

Bottom panel: Complementary cumulative
distribution functions (CCDFs) of the number of
likes (left) and comments (right), per each user
exposed and not exposed to debunking.

Exposure to debunking: comments and likes
rate. Rate —i.e.,average number of likes (left)

(resp., comments (right)) on conspiracy posts over
time of users exposed to debunking posts.



VIRAL PROCESSES AND THE SIZE OF ECHO-CHAMBERS



VIRAL PROCESSES AND ECHO CHAMBERS
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Lifetime as a function of the cascade size for
conspiracy news (left) and science news (right).

Science news quickly reach a higher diffusion, a
longer litetime does not correspond to a higher

level of interest.

Conspiracy rumors are assimilated more slowly
and show a positive relation between lifetime and

size.

Probability density function (PDF) of edge
homogeneity for science (orange) and
conspiracy (blue) news.

Homophilic paths are dominant on the whole
cascades for both scientific and conspiracy

news.

Del Vicario, M., Bessi, A., Zollo, F., Petroni, F., Scala, A., Caldarelli, G., ... & Quattrociocchi, W. (2016).
The spreading of misinformation online. Proceedings of the National Academy of Sciences, 113(3), 554-559.



EMOTIONAL DYNAMICS AND ECHO-CHAMBERS

DISCUSSION AND GROUP POLARIZATION
‘It Is well known that when like-minded groups deliberate, they tend to polarize, in
the sense that they generally end up in a more extreme position in line with their

poredeliberation tendencies” (Sunstein, 2008) Going to extremes: how like minds unite and
divide. Oxford University Press

Sentiment and commenting activity.

Average sentiment of polarized users as
a function of their number of comments.
Negative (respectively, neutral, positive)
sentiment is denoted by red (respectively,
vellow, blue) color. The sentiment has
been regressed w.r.t. the logarithm of the
number of comments.

Zollo, F., Novak, P. K., Del Vicario, M., Bessi, A., Mozetic, I., Scala, A., ... & Quattrociocchi, W. (2015).
Emotional dynamics in the age of misinformation. PloS one, 10(9), e0138740.



WHEN THE ECHO CHAMBERS MEET

10-05 - O!O Sentiment and discussion.
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Y L R "I function of their number of
e L . TR comments. Negative (respectively,
neutral, positive) sentiment Is
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Zollo, F., Novak, P. K., Del Vicario, M., Bessi, A., Mozetic, I., Scala, A., ... & Quattrociocchi, W. (2015).
Emotional dynamics in the age of misinformation. PloS one, 10(9), e0138740.



THE BIG PICTURE



376 Million of Facebook Users (Jan 2010- Dec 2015)



Users tend to focus on a limited set of information sources
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Schmidt, A. L., Zollo, F., Del Vicario, M., Bessi, A., Scala, A., Caldarelli, G., ... & Quattrociocchi, W. (2017).
Anatomy of news consumption on Facebook. Proceedings of the National Academy of Sciences, 114(12), 3035-3039.




Clusters and Users Polarization
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Schmidt, A. L., Zollo, F., Del Vicario, M., Bessi, A., Scala, A., Caldarelli, G., ... & Quattrociocchi, W. (2017).
Anatomy of news consumption on Facebook. Proceedings of the National Academy of Sciences, 114(12), 3035-3039.



on pages of the users likes

///;A‘\ . \?

(left) and comments (right). \EEE== w‘w

Polarization: Distribution of Users likes and comments on the 2 communities

Del Vicario, M., Zollo, F., Caldarelli, G., Scala, A., & Quattrociocchi, W. (2017).
Mapping social dynamics on Facebook: The Brexit debate. Social Networks, 50, 6-16.



WHAT ABOUT VACCINES?



Schmidt, A. L., Zollo, F., Scala, A., Betsch, C., & Quattrociocchi, W. (2018).
Polarization of the vaccination debate on Facebook. Vaccine, 36(25), 3606-3612.



THE EFFECT OF ALGORITHMS



POLARIZATION ON DIFFERENT PLATFORMS

NEWS AND POLARIZATION

s, G. D. F, Galeazzi, A., Quattrociocchi, W., & Starnini, M. (2020). Echo chambers on social media: A comparative analysis. arXiv preprint arXiv:2004.09603. under
revision to Science Advances



Fake news vs. real news is not the issue.

The issue is too much information driven by
entertainment-oriented platforms.



FROM ECHO CHAMBERS TO ECHO-PLATFORMS: TWITTER VS GAB



OTHER WORKS

The evolution of memes over years
News Spreading Patterns
News Language Similarity
Agenda Setting in a Polarized Environment
Mixing Qualitative and Quantitative analysis
Does deplatforming users help?

ChatGPT and philosophy of language

THANK YOU




