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Introduction and Research Gaps

o Nowadays, fact-checking organizations (e.g. PolitiFact) have provided lists of
unreliable news articles and media sources.

@ Most existing news credibility verification systems have addressed article-
level analysis of news for news source reliability estimation.

@ Nevertheless, each news article comprises multiple sentences, which may
contain factual and biased information, as well as misinformation.

@ Automated fact-checking and news credibility verification at scale require ac-
curate prediction.
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Introduction

Misinformation

N

Sentence-level news article

Label

Title

President lowers Brazil's image with re-
peated misinformation and does not receive
attention from global leaders.

Bias

S1

President Jair Bolsonaro touch a sore point
of Europeans when he pointed out that the
increased use of fossil fuels is a serious en-
vironmental setback, in his opening speech
at the UN General Assembly, Tuesday (20).

Bias

S2

Germany received criticism from the UN for
the investment agreement with Senegal for
the production of gas in the African coun-
try.

Fact

S3

“This constitutes a serious setback for the
environment”, he said, referring to the Eu-
ropeans

Quotes

Sa

However, Bolsonaro signed favorable mea-
sures for environmental protection during
the four years of the Brazilian government.

Fake

S5

There is a huge difference between speak-
ing at the UN and being heard at the UN.

Bias
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Research Gaps and Motivations

Motivations

o Low-credibility media outlets may potentially be targeted for the spreading
of misinformation.

@ While fake news is mostly spreading on social media before it is necessary a
source media where they would have been posted originally.

@ Since websites have published low-credible news in the past, it is likely to
happen again.
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The Proposed Method

It has low-potential for spreading of
misinformation
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Figure: Sentence-Level Factuality Prediction of News Source.
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Media Bias Definition

12 Types of Media Bias by AllSides SFGATE

1.5pin .9 Twitter banned or suspended several high-profile journalists Thursday
2.Unsubstantiated Claims K evening, a move that further reveals the seemingly arbitrary decision-
3.0pinion Statements Presented as Fact-"" making of Elon Musk, a self-avowed “free speech absolutist.”

4.Sensationalism/Emotionalism ..
5.Mudslinging/Ad s

6.Mind Reading -
7.Flawed logic

8.0mission of Source Attribution

P 5 i The skinny version: There are more than a hundred Republican-held
9.Subjective Qualifying Adjectives
. congressional districts across the country that have a narrower margin than 17. If
10. Word Choice 2
- N seats that look like this one in Pennsylvania are toss-ups in November, it's going to

11. Negativity Bias —_

- y . be a bloodbath.
12. Elite v. Populist Bias ——

Figure: Types of Media Bias Defined by AllSides'.

Ihttps://www.allsides.com/media-bias/how-to-spot-types-of-media-bias
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Building Fact-Checking

Building Dataset, ML Models and Automated Systems

1.0 Dataset 2.0 Machine Learning Model 3.0 Automated Fact-Checking System
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1.0 Dataset

e FactNews dataset®: 6,191 sentences manually annotated by 2 annotators
into factual (4,302), biased (558), and quote (1,389) spans.

@ We selected 3 different well-known and relevant media outlets in Brazil
and extracted the same story from each one of them.

’https://github.com/franciellevargas/FactNews
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Building Dataset, ML Models and Automated Systems

Media____ News Reporting

Folha O presidente Jair Bolsonaro colocon o dedo
na ferida dos europeus ao apontar que o
aumento do uso de combustiveis fosseis é
um grave retrocesso ambiental, em seu
curso de abertura da Assembleia-Geral da
ONU na manhd desta terga-feira (20). Pres-
ident Jair Bolsonaro touch a sore point of
Europeans whet he pointed out that the in-

ed use of fossil
vironmental setback, in his opening speech
ai the UN General Assembly this Tuesday
moring (200 ()

Estadio O presidente Jair BOSONAro encerrou seu
discurso na Assembleia-Geral da ONU,
nesta terga-feira, 20, afirmando que o povo

iro acredita em “Deus, Pitria, famflia

Is is a serious en-

brasi
e liberdade™. que tem inspiragio no fas-
cismo de Benito Mussolini (1883-1945).
President Jair Bolsonaro ended his speech
ai the UN General Assembly, this Tuesday,
20, stating that the Brazilian people believe
in “God, Fatheriand, family and freedom”,

which has by the fascism of Benito Miss-
solini (1883-1945){...)

O Globo O presidente Jair Bolsonaro seguiu o roleiro
de campanha em seu discurso na Assem-
bleia Geral da Organizago das Nagbes
Unidas (ONU). em Nova York (EUA).
e aproveitou para atacar o ex-presidente
Luiz Infeio Lula da Silva nesta terga-feira
(20)(...) President Jair Bolsonaro followed
the campaign script in his speech at the

General Assembly of the United Nations
(UN) int New York (USA), and took the op-
portunity 1o attack former president Luiz

va this Tuesday (20 )...)

Indcio Lula da Si
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FactNews Dataset Analysis

Deseription Folha de Sao Paulo Estadao 0 Globo Al
factual __quotes biased factual __quotes __ biased factual quotes __ biased

#Articles 100 100 100 300
#Sentences 1,494 750 231 1428 783 182 1320 758 45 6191
#Words 30,374 7,946 5,177 30,589 8,504 4,002 25,505 7,740 3,195 123,032

Avg Sentences/Article 14.94 7.03 3.78 14.28 7.00 3.19 13.20 7.15 2.84 8.15
Avg Words/Sentences 20.33 17.65 22,41 21,45 17,60 21,98 19,32 16,89 22,03 19,96
Body/Title Body 1337 740 207 1218 a3 162 1,089 741 31 5,408

Title 157 10 24 210 10 20 231 17 14 693

Political 912 340 130 870 352 106 748 351 64 3873

World 224 48 31 224 49 27 216 32 29 830

Domains Sports 100 23 34 124 25 29 98 18 39 490

Daily 132 1 2 %8 7 4 148 7 4 413

Culture 98 26 32 72 42 15 77 45 5 412

Science 28 2 2 40 8 1 33 5 4 123

Noun 485 4.09 572 5.21 712 5.60 259 382 5.19 279

Verb 2.20 255 2.60 2.28 251 2.53 2.00 2.44 2.57 4.18

Part-of-speech Adjective 1.03 1.03 1.32 111 1.08 1.32 0.94 0.97 1.48 1.14
(Avg) Adverb 0.67 0.82 0.93 0.67 0.94 0.90 0.59 0.90 0.94 0.81
Pronoun 0.52 1.02 0.73 0.51 0.97 0.56 0.47 0.90 0.59 0.69

Conjunction 0.51 0.55 0.61 0.54 0.57 0.73 0.51 0.88 0.70 0.62

Happiness 0.12 0.22 0.20 0.16 0.28 0.26 0.13 0.28 0.22 0.20

Disgust 0.03 0.06 0.05 0.04 0.06 0.03 0.04 0.04 0.04 0.04

Emotions Fear 4.18 3.80 4.63 4.41 3.77 4.56 4.05 3.60 4.50 4.16
(Avg) Anger 0.05 0.06 0.13 0.07 0.07 0.12 0.06 0.08 0.20 0.09
Surprise 0.01 0.03 0.03 0.01 0.03 0.05 0.01 0.02 0.01 0.02

Sadness 5.86 5.71 6.52 6.17 5.55 6.48 5.56 5.40 6.19 5.93

Polarity Positive 2.41 3.25 2.93 2.55 3.22 2.95 2.26 326 2.96 2.86
(Avg) Negative 0.05 0.06 0.05 0.07 0.10 0.09 0.06 0.07 0.06 0.06
Neutral 9.55 9.77 10.93 9.2 9.52 11.03 8.91 9.28 10.56 9.94

Table: FactNews dataset statistics.
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FactNews Dataset Analysis

@ The distribution of factuality is constant across domains and media outlets.

@ The distribution of bias varies according to the domain and media outlet.

e —— FOLHADE SAOPAULO | 11 o —— FOLHA DE SAO PAULO
0] —— ESTADAO 14 —— ESTADAO
2 e — 0GLOBO 2 wo 0 GLOBO
% % ©
o]
0 o 8.
= el
w00 Q «
2 0
o .. 8,
[ [an]
, .

Political World Daily Sports Culture Science Political World Daily Sports Culture Science

Figure: The cross-domain distribution of factual and biased sentences.
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Building Dataset, ML Models and Automated Systems

2.0 Machine Learning Model

Sentence-Level

Factuality Biased Spans and Quotes (1,949 labels) x Factual Spans (1,949 labels).
Prediction

@ Since factual sentences are impartially focused on objective facts, in contrast
to the biased ones that are partially presented and focused on subjective
interpretations, we built a model to predict sentence-level factuality based on
aspects of text subjectivity and text impartiality.
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Machine Learning Model Performance: Results

Sentence-Level Factuality Precision Recall F1-Score

BERT fine-tuning 0.89 0.89 0.88
Part-of-speech 0.77 0.77 0.76
TF-IDF (baseline) 0.81 0.69 0.66
Polarity-lexicon 0.63 0.62 0.62
Emotion-lexicon 0.61 0.61 0.61
Sentence-Level Media Bias Precision Recall F1-Score
BERT fine-tuning 0.70 0.68 0.67
Part-of-speech 0.67 0.66 0.66
Polarity-lexicon 0.50 0.50 0.50
Emotion-lexicon 0.53 0.52 0.50
TF-IDF (baseline) 0.78 0.58 0.48

Table: Sentence-level factuality and bias prediction.
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Building Fact-Checki

Building Dataset, ML Models and Automated Systems

3.0 Automated Fact-Checking System

ACTual

Fact-Checking

Valdemar Costa Neto comentou sua relagao com o atual presidente, Lula (P’

Dado o cendrio a
favor do petista, eu acho que Bolsonaro deveria sair do pais. Na avaliagso do Presidenta do PL, "o
trato com Lula é muito mais facil". Por fim, ele afirmou que o Nordeste tem a maior niimero
acidentes com vitimas fatais do Brasil. Além disso, a Sede do Ministério Plblico do Nordeste sempre
é alvo de protestos. De acordo com a policia, "os protestos s3o apenas ameagas @ ninguém sai
ferido". Arua foi interditada pela policia. Contudo, eu gosto de ver os protestos por que sio iniiteis

planations Score  Visualization

Valdemar Costa Neto comentou sua relagio com o atual presidente, Lula (PT).

Dado  cenario a favor da petista, eu acho que Bolsonaro deveria sair do pais, ;

Na avaliagao do Presidente do PL, "o trato com Lula € muito mais facil".

Por fim, ele afirmou que o Nordeste tem a maior nimero acidentes com vitimas fatais do Brasil. 2%
Além disso, a Sede do Ministério Piblico do Nordeste sempre € alvo de protestos.

De acardo com a policia, "os protestos sio apenas ameagas € ninguém sai ferido”.

A rua fol interditada pela policia

ontudo, eu gosto de ver 0s protestos por que s30 initeks. i
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Building Fact-Checki

Building Dataset, ML Models and Automated Systems

3.0 Automated Fact-Checking System

FACTual

Fact-Checking

Valdemar Costa Neta comentou sua relac3o com o atual presidente, Lula (PT). Dado o cendrio a
favor do petista, eu acho que Bolsonaro deveria sair do pais. Na avaliago do Presidente do PL, "o

trato com Lula é muito mais facil”. Por fim, ele afirmou que o Nordeste tem a maior nimero
asil. Além disso, a Sede do Ministério PUblico do Nordeste s

mpre

acidentes com vitimas fatais do

éalvo de protestos. De acordo com a policia, "0 protestos s3o apenas ameacas e ninguém sal

ada pela policia. Contudo, eu gosto de ver 0s protestos por que s50 inditei®

ferido". A rua foi inte

Trustworthiness Score

62.5%
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FACTual

Fact-Checking

Valdemar Costa Neto comentou sua relag3o com o atual presidente, Lula (PT). Dado o cendrio a
favor do petista, eu acho que Bolsonaro deveria sair do pais. Na avaliagdo do Presidente do PL, "o
trato com Lula & muito mais ficil”. Por fim, ele afirmou que o Nordeste tem a maior nimero
acidentes com vitimas fatais do Brasil. Além disso, a Sede do Ministério Piblico do Nordeste sempre

‘05 protestos s30 apenas ameagas e ninguém sai

éalvo de protestos. De acordo com a policia,
rque sioinitei®

ferido”. A rua foi interditada pela policia. Contudo, eu gosto de ver 0s pratestos p

Visualization
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Acknowledgement

Thank you!

Dataset and ML Models: https://franciellevargas.github.io/
Web Systems: http://143.107.183.175:14582/

Questions? Please feel free to contact me:
francielleavargas@usp.br
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