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WORD
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“relating to or donating circumstances in
which objective facts are less influential in

shaping public opinion than appeals to
emotion and personal belief."
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Computational social science
refers to the academic
sub-disciplines concerned with
computational approaches to
the social sciences.




OF PARADIGM

NEW MEDIA

- Information production is the work
of interconnected actors spanning
over organizations, professional
Identity and geographical location

OLD MEDIA
- Follow the “Ritual of Objectivity”
- Publication patterns are driven

by most followed sources
(imitation) (Marlow 2005)

MEDIATED DISINTERMEDIATED



FACEBOOK AS A CROWD DRIVEN BROADCASTER

Groups
Like

Butto

“We're not thinking about ourselves as a community

— we're not trying to build a community — we're not trying to make new
connections. [...]

What we're trying to do is just make it really efficient for people to communicate,
get information and share information.

We always try to emphasize the utility component.”

Mark Zuckerberg Jul. 2007



WHAT ABOUT THE QUALITY OF INFORMATION?

Conspiracy theories
running rampant: How
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THE PROBLEM WITH
QUOTES FOUND ON THE
INTERNET
IS THAT THEY ARE OFTEN

FALSE

Albert Einstein




JADE HELM 15

Ehe Washington Peost
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Why Operation Jade Helm 15 is freaking out the
Internet — and why it shouldn’t be
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MISINFORMATION ONLINE

Global Risks 2013 S . W Ganee s gre et e

! : (_‘ ' - !

B ST aderer 0Tl anoe

THE WORLD ECONOMIC FORUM HAS POINTED OUT
MASSIVE DIGITAL MISINFORMATION
AS ONE OF THE MAIN RISKS FOR OUR SOCIETY




CONFIRMATION BIAS

CHAINSAWSUIT.COM

i've heard the
rhetoric from both

sides... ime o do
tmy own esearch on

the real truth

Googie B |
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Literally the first link that

agrees with what you
aiready believe
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The cognitive attitude to search for, interpret,
favor, and recall information in a way that
confirms one's beliefs



WHY??

Complexity of the world exploded
GLOBALIZATION INTERCONNECTIVITY SCIENTIFIC PROGRESS

FUNCTIONAL ILLITERACY
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Getting information off the
' ‘ Internet is like taking a
- : drink from a fire hydrant,
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The spreading of misinformation online

Michela Del Vicario®, Alessandro Bessl®, Fablana Zollo®, Fablo Petroni’, Antonio Scala™®, Guido Caldareld™®,

M. Eugene Stanley”. and Walter Quattrociowchi™'
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The wide avalablity of wner provided content in onfine 10cal meda
faciitates the aggregation of people around common inmerests,
workdviews, and narratives. However, the World Wide Web (WWW)
ako abows for the ragid dasemination of unsubstantiated rumoes
and conspiracy theories that often elicit ragid, rpe. but naive socal
responses such a3 Bhe recent cne of Jade Helm 15—where & vimple
miltary exerche tumed cut %0 be percaived as the Beginming of &
mew ovl wir In the United States. In this work, we addrews the
determinants governing misinformation spreading through & hor-
ough quantitative analysi. In particular, we focus om how Facebook
wsers corsume information related 50 Two @stingt narratives: scen
ik and comspiracy news. We find that although consemers of
schentific and conspiracy stories present similar consumption pat-
terrs with respect to comtent, cascade dynamics differ. Selective
exposure % coment is the prmary driver of comtent dffusion and
generates the formation of homogenetns dusters, Le, “echo cham.
bers.” Indeed, homogeneity appears 10 be the primary dever for the
aiffusion of contents and cach echo chamber has its own Cincade
Synamics, Finally, we introduce » datadriven percolation model
mimkking rumor spreading and we show that homogeneity and
polarization are the main determinants for predicting cascades” sae.

muinformanon | vieatty | Facebook | rumar spreading | cascades
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the saen Sffcrence botwoen the two i conient verabilty, The gen-
craton of icotific information and thesr deta, methods, and ous-
comes are readhly ientifible and aadlabic. The ongin of comgeracy
theories are ofien snknown and Bheir comtent s strongly disengaged
from maisstream socicty and sharply divergest from recomesended
practices (22), ¢, the bolief that vectines Cause autam,

Maseve digital mivaformation is becoming pervasive is onlac
woml modia 10 the extent that 2 Bas been listed by the Woeld
Econcenic Forems (WEF) as cne of the main threats 80 ouf so-
ciety (23) To cousteract this trend, algocithmic-dniven sodutions
have been proposed (24-29), ez, Google (30) & developng
trustworthiness scoge 10 rank the ressits of guenes. Similarty,
Facebook has proposed a communty-driven approach where
users can flag false conmtent to correct the nowsfoed algorithm,
Thes ssue s controversial, howewver, bocause #f ranos fears that
the froe circslation of content may be threatencd and that the
proposed algorithms may not be accurate o effective (10, 11,
31). Ofice compiracists will denounce attempts to debunk fabe
information @ acty of mainfocmation,

Whether a claim (cither sulbstaatiated or not) & accepted by
= indvidual B strongly influenced by wocial sorme and by the
clasm's cobereace with the individual’s belicf ntem—ic, con-
firmation beas (X2, 35). Many mechanisms animate the flow of
fabse information that gencrates false beliefs in an individual,
which, once adopted, are rarely corrected (M-37)



SETTING UP THE (DATA) EXPERIMENT
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Focus:
The role of confirmation bias in the diffusion of (mis)information

Methodology:

a) Analyze users’ behavior on specific contents Conspiracy and Science News (cont)

b) Response to intentional false claims (Trolls)
c) Response to contrasting information (Debunking)



THE DATASET(s)

Facebook ITALY and USA from Jan 2010 to Dec 2014

FB ITALY SCIENCE CONSPIRACY

Pages /3 34 39
Posts 271,296 62,705 208,591 4,709
Likes 9,164,781 2,505,399 6,659,382 40,341

Comments 1,017,509 180,918 836,591 58,686
Likers 1,196,404 332,357 864,047 15,209

Commentsers 279,972 53,438 226,534 43,102

FB USA SCIENCE CONSPIRACY

Pages 478

83 330 66
Posts 679,948 262,815 369,420 47,780
Likes 603,332,826 453,966,494 145,388,117 3,986,922

Comments 30,828,705 22,093,692 8,304,644 429,204
Likers 52,172,855 39,854,663 19,386,131 702,122

Commentsers 9,790,906 7,223,473 3,166,726 118,996



CONTENT CONSUMPTIONS AND FRIENDS
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Polarization on contents. Probability density
function (PDF) of users’ polarization. Notice the
strong bimodality of the distribution, with two
sharp peaks localized at 0 < p < 0.005 (science

users) and at 0.95 < p < 1 (conspiracy users).

Homophily. Fraction of polarized friends with the
same polarization respect to the number of likes
log(6(u)) of user u.

ECHO-CHAMBERS
‘o - Highly separated activity on the 2 categories
.~ - The more the liking activity the higher the probability to have
T friends with the same attitude
- The more the activity on the narrative, the more the exposure to it

Viral Misinformation: The Role of Homophily and Polarization
. LT webSci@WWW (Bessi et al. 2015)
science conspiracy Homophily and Polarization in the age of misinformation
: EPJ Special Topics (Bessi et al. to appear)



RESPONSE TO 4,709 INTENTIONAL FALSE CLAIMS (TROLLS)

User affiliation sc:enc-e
conspiracy
3959 3888
JSers JUsrs
lobeled labeled
comments likes

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.

Science vs Conspiracy: Collective Narratives in the age of Misinformation
PLOS ONE (Bessi et al. 2015)



RESPONGSE 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 )

Debunking in a World of Tribes
submitted (Zollo et al. 2016)



RESEARCH IMPACT
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SPREAD ONLINE
CAN BE DONETOSTOF THEM
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EINANS

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

@ CrossMark

Anatomy of news consumption on Facebook

Ana Lucia Schmidt*, Fablana Zollo* ", Michela Del Vicario®, Alessandro Bessi®, Antonio Scala*, Guido Caldarell™,

M. Cugene Staniey”, and Walter Quattrociocchi®?
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Pavia, Raly; 'ISC-ONR Uca "Saplerza,” DOD1ES Rome, Raly: and *“Department of Mhynicy, Boston Univeruty Boston, MA 02115
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The advent of sodial media and micreblogging platforms has rad-
wns, In ths papec we saplore the anstomy of the indormation
wpace on Facebook by charactenazing on a gicbal wale the news
wnsumption patterns of 176 millkon wers over a tme span of
& y Uanuary 209 to December 2015). We find that wsers tend

10 focus on a limited set of pages, produding a sharp communty
SrUCture among news outhets. We also find that the preferences

of users and news providers differ. By tracking how Facebook
pages “lee” cach other and examining their gedlocation, we find
that sews providers are more geagraphically confined than users.
We devise 2 simple mode! of selective exposure that reproduces
the observed connectivity pattems,

COMPNTINONG WX scante  Faoebook | news Cormumption |
o formgt o

A larar hvle off sedrarch his addremad frue unssssdws

maton Sffusion is the polarization of wers oe specific aarmtives
rather than the lack of fact-checked certifications.

Results and Discussion

Users’ Attention. Nows itoms on Facchook appear in posts that
cam be hiked, commented, or shared by users. A like is ussally »
positive feocdback on 3 news item. A shase indicates a desire to
spread a news item to frieads, A comment can have multiple fea-
tures and meanings and can geacrate collective debate. The likes,
shares, and comments oa Facebook posts present a heavy talled
distnbution (S Agpendiy, 2 Anention Magern ). The ldfetime of 2
post is the time period between the first and the hast comment,
and it prescots 3 peak at 24 h, User activity i heterogeneous
and the spmber of likes and comments ranges froms very fow
(the majocity) 1o hyperactivity, The Complementary Comulative
Datnbution Function of the sumber of likes and comments for
sngle users exhubits heavy taills (57 Appendiy). The overall sum-
ber of likes of cach wser s a good proxy for thew engagement

with Farehnnk neux naoes and the Wfetime of rach werer ran he
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Brexit on Facebook /‘\\

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



Perceptions inside the echo chamber

© Users © Posts




The Global Risks

Report 2016
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How does misinformation spread
online?

In the rum w10 e 2013 o sheCtons, A 5008 Mot POMt exDOSINY the
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THE BOOK

Walter Quattrociocchi, Antonella Vicini

MISINFORMATION

Guida alla societa dell'informazione e della credulita

pp. 176, € 23,00
cod. 6669 (V)
Collana: NEO
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ISBN 9788891742254

Potenziale di vendita: T X
Argomento: Attualith / Comuncazone @ meda
Livello: Saggl, scenari, intervens

Promozione: Digtal ¢ social media marketing, In-

Il World Ecomomic Forum ha inserito la disin-
formazione digitale (casuale o costruita ad arte)
nella lista del “rischi Jbbdl'. pace di avere ri-

svolti politici, geopolitici ¢, perfine, terroristici.

I social network sono il terreno di coltura ¢ di dif-
fusione perfetta del virus delis dis-informazione,

con comseguenze che vanno ben al di 1A del recin-
to del mondo digitale. Perché?

Questo libro offre una pamoramica sul meccani-
smi sociali ¢ cognitivi di un femomeno che ormai ¢
:mﬂlmudlmm.ucledlq-dllnmm



“‘So you have to find a way to break out of your echo chambers.

This is tougher than it sounds — especially when it comes the issues you care most
about. But its in your interest to engage the people you disagree with, rather than
shutting them out or shutting them up. Not only because it gives you a chance to

challenge their views, and maybe even change them. But also because sometimes

they might just be right.”

Samantha Power, Ambasciatore USA all’lONU



The problem behind misinformation spreading is
POLARIZATION

Permanent Observatory on News Spreading on Social
Media

Creating synergies among Institutions, Scholars and
Communicators to reframe the information system

Disseminating the awareness of the problem
Determining the polarizing issues
Exploiting Science to Create Bridges
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