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Overview

* Main Trends
* Bias
* Fake News (in Science)



Vain trends



P 5 minutes

News Media today

News media play an ever increasing important role in today’s society
* Positive: critical information source for enterprises and administration

* Negative: Fake news, political influencing
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. News Media in the Digital Age - Main Trends

The consumption of media is changing
* Young people consume news from social media
* Changing business models due to digitalization

The production of media is changing
* Social media (Twitter) and open data become essential sources for journalists
* Use of artificial intelligence tools in media production



m Changing News Media Consumption

Young Generation consumes news from Social Media

The Generational Divide in News Consumption 70
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Renegade journalists
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Alternative Media Channels

News channel
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7 business models that could save the future
of journalism

by MANDLA CHINULA - Jun 19in MEDIA ENTREPRENEURSHIP
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https://ijnet.org/en/story/7-business-models-could-save-future-journalism

Changing Business Models

* Sponsored Content
e Crowd-Funding

e Subscriptions

* Micro payments

* Donor funding

* Live Journalism

e Quality journalism

“Investigative journalism also drives
advertising. It’s what elevates our
brand,” said Jed Hartman, The
Washington Post’s chief revenue officer




Data from 2011

mSoftnews m Hardnews = Media

The Sun Daily Algemeen De The Financial NRC  De Volkskrant
Mirror Dagblad Telegraaf Guardian Times

FIGURE 3
Percentage of soft and hard news articles in which tweets were sourced, by newspaper

Changing Information Sourcing by Journalists

... and possible consequences

Russian accounts were embedded or quoted 15 times by the
Telegraph and 14 times by Buzzfeed
The number of times each site embedded or quoted a Russian account

Telegraph 15 Buzzfeed Metro The Independent
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https://www.tandfonline.com/doi/pdf/10.1080/17512786.2013.802481?needAccess=true




Use of Al in Journalism

Liberate journalists from performing routine tasks (sifting through digital
information) to free time for quality journalism
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Bias

Bias is the result of an information selection mechanism that makes the
information “non-representative” of the “reality”

Different mechanisms
* Selection by authors
* Selection by readers
 Selection by intermediaries (algorithms!)

Considered as “bad”
* Echo chambers, Filter bubbles
* Contributes to polarization in the population
* Subtle form of misrepresenting reality



Echo Chambers
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Echo Chambers: Influencers

Only users with at least 5 tweets

S



Channel Bias

Events related to Climate Change in News and Twitter

Publications, meetings and legal documents
from governments, more on News

Meet. Other Hum. Nat.
T T T 20% (Twitter)
Gov. )
NGOV - | I ™ Individual Actions from
individuals more on Twitter
For profit |- B
/ 4 0% i
Media | ’ Natural Disasters
more in News
Indiv. |-
Disast. |-
-20% (News)
(b) Comparison of the distributions of events in main stream news and Twitter. Red indicates
more events in mainstream news, blue indicates more events in Twitter (best seen in color).

Olteanu, A., Castillo, C., Diakopoulos, N., & Aberer, K. (2015). Comparing events coverage in online news and social
media: The case of climate change. In Proceedings of the Ninth International AAAI Conference on Web and Social Media.



Syndication Bias

Media channels characterized (and clustered) by the events they cover
w reveals the structure of the large media conglomerates

Broadcast syndication
#7 The McClatchy Company

mcclatchydc.com
centredaily.com @
o

sacbee.com @

miamiherald.com

islandpacket com

#18 Sinclair Broadcast Group

#20 Public radio

- kanw.com
wesm813.org

“ 3% o
o : .:s‘é‘;. wvasfm.org
. f 4 .

b klcc.org

npr.org

ypradio.org

Geographic proximity
#3 India

#8 Canada

nadianbusin m
ctvnews.ca canadianbusiness.co

. cbc.ca
macleans.ca R 3 westerieynews. com

bclocalnews.com

#11 UK. - Ireland

Bourgeois, D., Rappaz, J., & Aberer, K. (2018, April). Selection Bias in News Coverage:
Learning it, Fighting it. In The International World Wide Web Conference 2018.




Fighting Syndication Bias

Select sources by popularity or by maximizing diversity (conflicting criteria!)

original p=0.75 =05

Only popularity > Growing importance to diversity
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. Selective Perception of Science Studies

Science: different views on the same abortion study

* Shocking Figures Show New York City’s Abortion Rate is 60% of Its Birth Rate
(lifenews.com)

 CDC Report: 35% of Aborted Babies are Black American Babies
(blacklivesmatterexposed.com)

* How These Groups Plan to Combat the High Rate of Abortion Among Blacks
(blackcommunitynews.com)

 CDCreports decline in number, rate of abortion (womenshealthpolicyreport.org)

e CDC Releases Mind Blowing NYC Abortion Numbers (truthkings.com)

 Obamacare and prochoice policies help reduce abortion rate to pre-Roe levels;
lowest in 45 years (dailykos.com)

* Whittling Away Abortion Access (NY Times - opinion)



. Boosting Bad Science

By PAULACOHEN CBSNEWS May 29, 2015, 5:00 AM

How the “chocolate diet”
hoax fooled millions

Share Tweet Reddit Flipboard Email

Last Updated May 29, 2015 5:23 PM EDT

Eating chocolate every day can help you lose weight? If it sounds too good to be
true -- that's because the chocolate diet study that made headlines around the
world last year was all an elaborate hoax.

Now those responsible are going public with the story behind the bogus diet study
and the media frenzy that followed. It was a carefully planned effort to expose the
prevalence of junk science and unchecked, hype-driven press coverage.

https://www.cbsnews.com/news/how-the-chocolate-diet-hoax-fooled-millions/




. Credibility Evaluation Today

Manual fact checking by experts

Fact Check \ ) Climate Feedback About - Scientific Feedback >mmunity  News & Event Zfy>

The latest rumors, memes, and junk news debunked by Snopes.

»

Did the Whole Migrant Caravan Turn Down =
MGXICO.S Offer of Jobs, Medical Care and WHAT WE DO Climate Feedback is a worldwide network of scientists sorting fact from fiction in climate change
Education? media coverage. Our goal is to help readers know which news to trust.

7 November 2018 - Some members of the caravan accepted the offer, some spurned it, and

some returned home.

Was Cesar Sayoc a Lifelong Democrat Who Latest Article Reviews

“Recently” Covered His Van in Trump Stickers?

6 November 2018 - The mail bombing suspect had never been a registered Democrat, and

his van had been home to pro-Trump material for years. R
Washington Post accurately
describes ocean warming study

E’" "‘:MI'TM - hifindsl with potential implications for
Did a Man Photobomb Mitch McConnell With a Starthing new research finds larg ... o oo future carbon budget
Thumbs-Down Gesture While They Voted? heal in the oceans, suggesling & zring e eeorchince oroe The Wash Post
7 November 2018 - This isn't exactly what we mean when we refer to a "photo booth." global warm I ng ﬁ ;er\;/cf;:cj;iz::j;a/::sle”:ic[:ste{y
Credibilit . il Ui
+1 0Y 7- topics using reliable sources. Quotations
the world might have less tin . 1 from Pieter Tans and Paul Durack add
to curt yon emission ! important caveats show.
Did the Carnival Cruise Ship ‘Triumph’ Overturn AHUy e 510 018
and Sink?
7 November 2018 - "Jokes are created by users.” But not necessarily good jokes. i

General Fact Checking Sites Specialized Science Fact Checking Sites
(mostly journalists) (mostly scientists)



Automated Web Credibility Evaluation?

Insights
* There exist features that correlate with credibility
* Combination of content and social features works best
* Quality of classification depends on quality of training data = ground truth

T —— Social Features
TIME T ETEY -__Fetched from third-party websites
m e e ot s Health & Family G © Facebook Likes i 50

NEWSFEED US. POLITICS WORLD BUSINESS TECH m SCIENCE  ENTERTAINMENT STYLE SPORTS OPINION PHOTOS

Facebook Shares 5

Twitter Tweets 0
Bitly Clicks }w;j% 10
Alexa Rank € Alexa 676
Google PageRank F§ 4

Content Features
Computed from webpage content or metadata

Readability 6 Grade
Size of Ads 24%
i Number of Ads 3
letctabeisesied Number of Spelling Errors 10
— Objectivity Objective
Domain Type .com
(See pictures of a company in the of for the ) N v o T il o1
elderly.) O Ca tegory Health

Olteanu, A., Peshterliev, S., Liu, X., & Aberer, K. (2013, March). Web credibility: features exploration and credibility
prediction. In European conference on information retrieval (pp. 557-568). Springer, Berlin, Heidelberg.



. Amplifying Expert Feedback

5 snopes dataset

Minimizing labelling effort by
presenting good examples Sanl
to experts 2
* 20% of manual labels (ground truth) &’ 0.6 f / L s’ SRV R
allow to predict 80% of unknown At ,: gggggne
labels correctly 0.4
0 ‘70 —10 60 80 100

Label effort (%)

Nguyen, T. T., Phan, T. C., Nguyen, Q. V. H., Aberer, K., & Stantic, B. (2019). Maximal
fusion of facts on the web with credibility guarantee. Information Fusion, 48, 55-66.



. ScilLens: Evaluating Quality of Scientific News

Investigate whether scientific findings are adequately presented in
science news.

Data collection: start from social media posts, identify news, find
guotations of science articles in the nutrition domain

e 11’000 social media posts

e 7’500 news articles

* 1’300 papers

Panayiotis Smeros, Carlos Castillo, Karl Aberer: Evaluating the Quality of Scientific News Reporting from Social and
Content Indicators, In The International World Wide Web Conference 2019.



Scilens Approach

Q Assessing Nutritional Quality and Adherence
"IR to the Gluten-free Diet in Children and
Adolescents with Celiac Disease

Difficult:
Resolve Quotes

% Study suggests young people with celiac
disease may be eating too much processed
gluten-free food

Doable:

& 4 Check out this new study on celiac disease Resolve URLs

<URL>




. Resolving Quotes

Linking news to science articles: bootstrapping approach

n ” - n

» Create a set of reporting verbs (“say”, “claim”, "prove”,...), studies (“survey”,

”n - n

“analysis”) and scientists (“researcher”, "analyst”)
* Extend this set with semantic similar words using word embeddings
* |dentify indirect speech using NLP processing
* Build regular expression patterns over word classes

| <FirstName LastName>, registered dietitian and associate professor at the

]
I
| Department of Agricultural Food and Nutritional Science in University of Alberta i SIRE
E : quotee
| Processed, gluten-free foods are very high in fats and carbohydrates because !
| ; 4 . . . | quotee
i that's what gives them the flavouring and improved texture, said <LastName>. } affiliation

———— —— — — — — —— ——— —————————— ——————————————————————————————— —

90% precision at 50% recall



. Most Quoted Organization per Topic

Quote Topic
M allergies
Nestle India isa=l=elelsl  the Food and the U.S. [ antibiotics
and Drug' . . Dep.artmentof B bread
Drug Administration Agriculture " breakfast
B caffeine
I cancer
M cheese
chicken
the Food M children
Standards M chocolate
Agency B eggs

[ environment

the Food | General - W fat
and Drug | Mills & fiber
M fish

garlic
M glyphosate
I hunger

-.I B marketing
I meat
B milk
II-II |
I obesity
M protein

the Food and Drug
Administration

1
||
dD
N
]

o

[ raw food
B restaurants



. Ildentifying Quality Features

Context Type Indicator
Article Baseline Title [Clickbait, Subjectivity, Polarity], Article Readability, Article Word Count, Article Bylined
Quote-Based #Total Quotes, #Person (Juotes, #Scientific Mentions, #Weasel Quotes

Source Adherence Semantic Textual Similarity

Diffusion Graph  Personalized PageRank, Betweenness, [In, Out] Degree, Alexa Rank

Beach #Likes, #Retweets, #Replies, #Followers, #Followees, [International News, Temporal] Coverage
Stance Tweets/Replies [Stance, Subjectivity, Polarity]

Sci. literature

Social media

Combination of a-Tomatine and Curcumin
Inhibits Growth and Induces Apoptosis in
Human Prostate Cancer Cells

Should You Be Taking a Curcumin or
Turmeric Supplement?

A PLOS ONE study did find, however, that a Curcumin and a-tomatine alone or in combination had a
combination of curcumin and tomatine, an antifungal small inhibitory effect on the growth of non-tumorigenic
and anticancer compound in tomatoes, inhibited cell prostate epithelial RWPE-1 cells.

growth of prostate cancer.
Fitness Magazine PLOS ONE

Source adherence: Semantic textual similarity feature for News article



. Non-Expert Evaluation

Hypothesis: when non-experts see the quality features they can do a better assessment

Visitors per day of this news website (more visitors = more stars)

Mentions of universities and scientific portals (more mentions = more stars)
Length of the article (longer article = more stars)

Number of quotes in the article (more quotes = more stars)

Number of replies to tweets about this article) (more replies = more stars)
Article signed by its author (\/ = signed,x = not signed)

Sentiment of the article’s title (©©= most positive, ©O= most negative)




. Supervision

Building a machine learning classifier using the quality features

* In absence of ground truth

* Instead of judging the quality of articles we judge quality of outlet

we use weak supervision

Is the Media Outlet’s Science Coverage Driven Mostly by Evidence?

Evidence-Based Reporting

Mixed Record | Ideologically Driven or Poor Reporting |

NaturefNew

Scienceft>d

The ars
Economist

II/anll(
LIVESCI-NCE

SPACE! o -

TheScientist

Almost Always

Sometimes

ScienceNews

physicswo

VEeTartyEsE

Not Usually

Is the Science Content Compelling Enough to Read?

AMERICAN

Created by: @on SCIENCE ANDC EALTH

lex AMERICAN

CHEMISTRY \ORLD :
| %Lrh Discover {Uushmqton Post 13 pacmcstanda,d
n
o e POPULAR
W EIEE] POPULARIIN p T

Forbes ErAC1e)

%) THECONVERSATION
NEWS

IENTIFIC New Jork Eimes

TIME

Siate RIEH

Mother Jones Pure Garbage
The Telegraph JMSNBC Daily Mlail Fo%?ez%?s
(@Y /] FOX NEWS|

Expert assessment
of quality of journals



. Results

Experts Non-Experts Fully
by agreement # Noind. Ind. automated

Strong agreement 7 0.80  0.45 1.41

o Weakagreement 12 1.28 1.18 0.76
: Disagreement 1 0.40  1.30 0.00
All articles 20 1.10 1.00 1.00
Strong agreement 6 1.40 1.17 1.00

= Weak agreement 10 0.86  0.76 0.67
E Disagreement 4 096 1.22 1.03
© Al articles 20 196  0.96 0.85

* When displaying features to non-experts, the quality of their
evaluation increases significantly

* A weakly-supervised classifier performs better than non-experts!
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i= Browse | @ > Research » EPFL Open Science Initiative » EPFL Open Science Champions

Our Vision

In Practice

EPFL Open Science Champions E P F L 0 pe n SCi e n ce
Champions

News

About the Initiative In September 2018, EPFL President Martin Vetterli announced the
creation of the Open Science Fund to support the best ideas from
everyone on campus with a total of CHF 3 Mio over the period
2019-2021.

I Evaluating the Quality of Science News Articles

In an age of fake news and mistrust towards experts, weeding out
misreporting of scientific studies is important. The Distributed
Information Systems Laboratory will develop SciLens, a platform
that automatically generates indicators using weakly supervised
learning, effectively helping non-experts to evaluate more
accurately the quality of a science news article.




Conclusions

* In view of the “credibility crisis” in media we need quality journalism
more than ever

* Traditional news media are no longer protected by information
monopolies
* Privileged access to news agencies
* Information networks
* Privileged access the readers

e Technology is a means to aid journalists that
* Relieve them from mundane and trivial information processing tasks
* Increase their capacity to analyze large bodies of information
* To focus on their true added value — verification and intellectual analysis



Questions




