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Is Fact-Checking 
the Solution

to Disinformation?
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The Fact-Checking Landscape
https://reporterslab.org/fact-checking/
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https://data.gesis.org/claimskg/

How Much Has Been Manually Fact-Checked?

Technology could help:
• make fact-checkers more productive (~translation memories)

• automate the entire process (~full machine translation)

• ClaimReview schema: 77K
• Twitter Birdwatch: 12K



What Do Fact-Checkers Want?

1. To know what is the most important claim to 
check today

2. To know when somebody says something 
that they have already checked

3. To check claims as quickly as possible
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IJCAI-2021: Automated Fact-Checking for Assisting Human Fact-Checkers.
Preslav Nakov, David Corney, Maram Hasanain, Firoj Alam, Tamer Elsayed, Alberto Barrón-Cedeño, Paolo Papotti, 
Shaden Shaar, Giovanni Da San Martino



The CheckThat! Lab at CLEF2018-2023
https://sites.google.com/view/clef2022-checkthat
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What is Worth 
Fact-Checking?
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ClaimDetection in NewsArticles

EMNLP-2022: NewsClaims: A New Benchmark for Claim Detection from News with Attribute Knowledge. 
Revanth Gangi Reddy, Sai Chetan Chinthakindi, Zhenhailong Wang, Yi Fung, Kathryn Conger, Ahmed Elsayed, 
Martha Palmer, Preslav Nakov, Eduard Hovy, Kevin Small, Heng Ji



https://www.rev. 
com/blog/transc 
ripts/donald-
trump-joe-
biden-final-
presidential-
debate-
transcript-2020
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The debate has 1000+ sentences!
What is worth fact-checking?



We Can Learn From Human Fact-Checks
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Detecting Check-Worthy Claims

NAACL’2018(demo):ClaimRank: Detecting Check-Worthy Claims in Arabic and English.
sraa Jaradat, Pepa Gencheva,Alberto Barrón-Cedeño, Lluís Màrquez, Preslav Nakov
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D. Trump isdonatinghis  
salary to combat COVID19?

This is
check-worthy!

Check-Worthiness

ECIR-2020: CheckThat! at CLEF 2020: Enabling the Automatic Identification and Verification of Claims in Social Media.
Alberto Barrón-Cedeño, Tamer Elsayed, Preslav Nakov, Giovanni Da San Martino, Maram Hasanain, Reem Suwaileh, Fatima Haouari



What Makesa Tweet Check-Worthy?

• Q0: viral?

• Q1. containsverifiable factual claim?

• Q2. likely to be false?

• Q3. of public interest?

• Q4: harmful?

• Q5. worth fact-checking?
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EMNLP’2021 (Findings): Fighting the COVID-19 Infodemic: Modeling the Perspective of Journalists, Fact-Checkers, Social Media Platforms, Policy Makers, 
and the Society. Firoj Alam, Shaden Shaar, Fahim Dalvi, Hassan Sajjad, Alex Nikolov, Hamdy Mubarak, Giovanni Da San Martino, Ahmed Abdelali, Nadir 
Durrani, Kareem Darwish, Abdulaziz Al-Homaid, Wajdi Zaghouani, Tommaso Caselli, Gijs Danoe, Friso Stolk, Britt Bruntink, Preslav Nakov.



14

DetectingCheck-Worthy Tweets



Detecting Previously 
Fact-Checked Claims



● Problem:people do not trust automatic methods

○ Yet, they trust human fact-checkers

● Proposal:Look for previously fact-checked claims

○ people tend to repeat the same claims!

AutomaticFact-Checking
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Detecting All Previously Fact-CheckedClaims in aDocument

17EMNLP’2022: Assisting the Human Fact-Checkers: Detecting All Previously Fact-Checked Claims in a Document.
Shaden Shaar, Nikola Georgiev, Firoj Alam, Giovanni Da San Martino, Aisha Mohamed and Preslav Nakov
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Real-time automatic fact-checking of a debate: 
can assist the person asking the questions.

DetectingPreviously Fact-Checked Claims

ACL-2020: That is a Known Lie: Detecting Previously Fact-Checked Claims.
Shaden Shaar, Nikolay Babulkov, Giovanni Da San Martino, Preslav Nakov



Not an EasyTask: Need for Contextual Understanding!
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NAACL’2022 (Findings): The Role of Context in Detecting Previously Fact-Checked Claims.
Shaden Shaar, Firoj Alam, Giovanni Da San Martino, Preslav Nakov



Is Automatic 
Fact-Checking 
the Solution to 
Disinformation?



Fact-Checking Using Tables

21EMNLP’2022: PASTA: Table-Operations Aware Fact Verification via Sentence-Table Cloze Pre-training.
Zihui Gu, Ju Fan, Nan Tang, Preslav Nakov, Xiaoman Zhao and Xiaoyong Du



https://www.tanbih.org/whatthewikifactCIKM-2021: WhatTheWikiFact: Fact-Checking Claims Against Wikipedia.
Anton Chernyavskiy, Dmitry Ilvovsky, Preslav Nakov

http://www.tanbih.org/whatthewikifact


Heterogeneous Graph for Automatic Fact-Checking
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CIKM-2020 (best paper award): FANG: Leveraging Social Context for Fake News Detection Using Graph Representation.
Van-Hoang Nguyen, Kazunari Sugiyama, Preslav Nakov, Min-Yen Kan

CIKM’2020
best paper award



FbMultiLingMisinfo: Large-Scale Multilingual Benchmark 
for Misinformation Detection
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IJCNN’2022: FbMultiLingMisinfo: Challenging Large-Scale Multilingual Benchmark for Misinformation Detection.
Giorgio Barnabo, Federico Siciliano, Carlos Castillo, Stefano Leonardi, Preslav Nakov, Giovanni Da San Martino, Fabrizio Silvestri

• from Facebook Privacy-Protected Full URLs Data Set (all URLs shared on 
Facebook at least 100 times January’2017 –July’2019

• About 12,500 URLs out of a total of 36 millions URLs come with a third-party
fact-checking label

• We expanded this subset with additional information from Twitter
• Multilingual, larger, real-world, much more challeging



Crowd Fact-Checking

18AACL-2022: CrowdChecked: Detecting Previously Fact-Checked Claims in Social Media.
Momchil Hardalov, Anton Chernyavskiy, Ivan Koychev, Dmitry Ilvovsky, Preslav Nakov



• Can we fact-check every claim in theworld?



This is Very Hard !

of the spread of “fake news” on Twitter happens 
in less than 10 minutes
Zaman, T., Fox, E. B., & Bradlow, E. T. (2014). A bayesian approach for predicting the 
popularity of tweets. The Annals of Applied Statistics, 8(3), 1583-1611.

faster is how “fake news” travel in Twitter, 
compared to the truth
Vosoughi, S., Roy, D., & Aral, S. (2018). The spread of true and false news online.
Science, 359(6380), 1146-1151.

Need for Early Fake News Detection: Focus on the Source!
4
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So, Better to GoAfter the Source
https://here.comes.url.com
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Thus, We Can Detect “Fake News”  
Before It WasEven Written!
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NEWS 
MEDIUM

What was 
Written

Published Articles 

Twitter Profile 

YouTube Videos

What’s Written 
About it?

Wikipedia page content

Who Read it
Twitter Followers' Bios
Facebook Followers' Demographics 

YouTube Metadata

Fo
xN
ew
s

MS
NB
C

Inf
oW
ars

ACL’2020: What Was Written vs. Who Read It: News Media Profiling Using Text Analysis and Social Media Context
Ramy Baly, Georgi Karadzhov, Jisun An, Haewoon Kwak, Yoan Dinkov, Ahmed Ali, James Glass, Preslav Nakov
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Media Profiling Based on Audience Overlap  
in AlexaRank

31EMNLP’2022: GREENER: Graph Neural Networks for News Media Profiling.
Panayot Panayotov, Utsav Shukla, Husrev Taha Sencar, Mohamed Nabeel and Preslav Nakov
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Multitask Ordinal Regression for Factuality & Bias

• Ordinal regression
• Learn jointly
• Factuality
• Left-center-right bias
• 7-point
• 5-point
• 3-point

• Centrality
• Hyper-partisanship

33NAACL-HLT 2019: Multi-Task Ordinal Regression for Jointly Predicting the Trustworthiness and the Leading Political Ideology of News Media
Ramy Baly, Georgi Karadzhov, Abdelrhman Saleh, James R. Glass, Preslav Nakov



Propaganda



Propaganda is a communication tool that is
deliberately designed to influence the opinions
and the actions of other people in order to achieve
a predetermined goal.

35



PropagandaTechniques

Logical 
fallacies

Emotional  
appeals
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EMNLP-2019: Fine-Grained Analysis of Propaganda in News Article.
Giovanni Da San Martino, Seunghak Yu, Alberto Barrón-Cedeño, Rostislav Petrov, Preslav Nakov



38ACL-2020 (best demo award, honorable mention): Prta: A System to Support the Analysis of Propaganda Techniques in the News.
Giovanni Da San Martino, Shaden Shaar, Yifan Zhang, Seunghak Yu, Alberto Barrón-Cedeño, Preslav Nakov

https://www.naturalnews.com/2022-11-15-nuremberg-ii-mass-murder-trials-could-commence-after-midterms.html

ACL-2020
(best demo award, 
honorable mention)

http://www.naturalnews.com/2022-11-15-nuremberg-ii-mass-murder-trials-could-commence-after-midterms.html


39



40

SemEval’2023 Task 3 Data

https://propaganda.math.unipd.it/semeval2023task3/



41https://propaganda.math.unipd.it/semeval2023task3/data/annotation_guidelines.pdf

Our Techniques:Grouping



FakeNewsGeneration/Detection –PropagandaConnection (work in progress)
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ACM WebSci’2022 (best paper award): The Spread of Propaganda by Coordinated Communities on Social Media
Kristina Hristakieva, Stefano Cresci, Giovanni Da San Martino, Mauro Conti, Preslav Nakov

WebSci’2022 
best paper award

Coordination –PropagandaConnection in the UKElections



Multimodality



PropagandaDetection in Memes: COVID-19

Appeal to Fear; Black & White Fallacy Whataboutism

45
ACL-2021: Detecting Propaganda Techniques in Memes.
Dimitar Dimitrov, Bishr Bin Ali, Shaden Shaar, Firoj Alam, Fabrizio Silvestri, Hamed Firooz, Preslav Nakov and Giovanni Da San Martino



Propaganda in Memes: Political

46ACL-2021: Detecting Propaganda Techniques in Memes.
Dimitar Dimitrov, Bishr Bin Ali, Shaden Shaar, Firoj Alam, Fabrizio Silvestri, Hamed Firooz, Preslav Nakov, Giovanni Da San Martino



Detecting Harmful Memes and Their Targets
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Type:
• Fake news• Hate speech
• Attacks, sarcasm• …

Harmfulmess:
• very harmful
• partially harmful
• harmless

Target:
• individual
• organization
• community/country
• society/general public/others

ACL'2021 (Findings): Detecting Harmful Memes and Their Targets.
Shraman Pramanick, Dimitar Dimitrov, Rituparna Mukherjee, Shivam Sharma, Md. Shad Akhtar, Preslav Nakov, Tanmoy Chakraborty



Detecting Harmful Memes and Their Targets
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EMNLP'2021 (Findings): MOMENTA: A Multimodal Framework for Detecting Harmful Memes and Their Targets
Shraman Pramanick, Shivam Sharma, Dimitar Dimitrov, Md. Shad Akhtar, Preslav Nakov, Tanmoy Chakraborty



Detecting the Specific Target of Harmful Memes

NAACL-HLT’2022 (Findings): DISARM: Detecting the Victims Targeted by Harmful Memes
Shivam Sharma, Md. Shad Akhtar, Preslav Nakov, Tanmoy Chakraborty 49



Detecting the Specific Target of Harmful Memes

NAACL-HLT’2022 (Findings): DISARM: Detecting the Victims Targeted by Harmful Memes
Shivam Sharma, Md. Shad Akhtar, Preslav Nakov, Tanmoy Chakraborty 50



Who is theHero, the Villain, the Victim?

EACL-2023: Characterizing the Entities in Harmful Memes: Who is the Hero, the Villain, the Victim?
Shivam Sharma, Atharva Kulkarni, Tharun Suresh, Himanshi Mathur, Preslav Nakov, Md. Shad Akhtar, Tanmoy Chakraborty 51



Who is theHero, the Villain, the Victim?

DeBERTaInput Tweet + Faces + Meme Caption

Vision Module Commonsense Module

Dense

Self Attention

OTK based  
fusion

Vision Encoder

Self Attention

GCN + pooling

Self Attention

OTK based  
fusion

Self Attention

Dense

C
lassifier

Self 
AttentionDense

Information Fusion Module

Output Label

EACL-2023: Characterizing the Entities in Harmful Memes: Who is the Hero, the Villain, the Victim?
Shivam Sharma, Atharva Kulkarni, Tharun Suresh, Himanshi Mathur, Preslav Nakov, Md. Shad Akhtar, Tanmoy Chakraborty 52



ExplainingWhy aHero, aVillain, aVictim
Entity: democratic party
Role: victim

democratic party is depicted 
as being unfairly criticized

The democratic party is 
portrayed as a victim of 
false allegations

the democratic party is 
portrayed as being falsely 
accused of a hoax

AAAI’2023: What do you MEME? Generating Explanations for Visual Semantic Role Labelling in Memes
Shivam Sharma, Siddhant Agarwal, Siddhant Suresh, Preslav Nakov, Shad Md. Akhtar, Tanmoy Chakraborty 53



[PAD] Generate explanation for left ists as victims:
<OCR> </s> <CAPTION>

ViT DeBERTa-v2
Decoder

[PAD] leftists are portrayed as being targeted

leftists are portrayed as being targeted [EOS]

Encoder Decoder

T5 Decoder Input

T5 Decoder Output

T5 Encoder Input

T5

Prepended Prompt

[CLS] <OCR> [SEP] left ists [SEP]

Image OCR
Captioner Extraction

ExplainingWhy aHero, aVillain, aVictim

AAAI’2023: What do you MEME? Generating Explanations for Visual Semantic Role Labelling in Memes
Shivam Sharma, Siddhant Agarwal, Siddhant Suresh, Preslav Nakov, Shad Md. Akhtar, Tanmoy Chakraborty 54



From “Fake News” 
to “Infodemic”



“We are not just fighting a pandemic; 

we are fighting an infodemic.”
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https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/events-as-they-happen
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http://www.who.int/emergencies/diseases/novel-


https://www.technologyreview.com/ 
2020/02/12/844851/the-
coronavirus-is-the-first-true-social-
media-infodemic/
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http://www.technologyreview.com/


Claire Wardle of First Draft News
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https://medium.com/1st-
draft/information-disorder-
part-3-useful-graphics-
2446c7dbb485



Evolution of the Terminology

1. “Fake news”: focus on factuality

2. Disinformation: factuality + harm

3. “Infodemic”: focus on harm
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EMNLP’2021 (Findings): Fighting the COVID-19 Infodemic: Modeling the Perspective of Journalists, Fact-Checkers, Social Media Platforms, Policy Makers, 
and the Society. Firoj Alam, Shaden Shaar, Fahim Dalvi, Hassan Sajjad, Alex Nikolov, Hamdy Mubarak, Giovanni Da San Martino, Ahmed Abdelali, Nadir 
Durrani, Kareem Darwish, Abdulaziz Al-Homaid, Wajdi Zaghouani, Tommaso Caselli, Gijs Danoe, Friso Stolk, Britt Bruntink, Preslav Nakov.

COVID-19 Infodemic: Holistic Approach



Can We Win
the War on “Fake News”?



ComplexProblem, NoEasySolution

• Need for cooperation
– social media / technology companies
– governments
– international organizations
– journalists, fact-checkers, media, NGOs, etc.
– researchers: academia, industry

63



https://edition.cnn.com/interactive/201 
9/05/europe/finland-fake-news-intl/
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https://edition.cnn.com/interactive/2019/05/europe/finland-fake-news-intl/



Conclusion
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MSc& PhDPROGRAMS& SCHOLARSHIPOPPORTUNITIES

mbzuai.ac.ae



university, specializing in research and  
graduate-level study

MBZUAI isan open invitation from  
Abu Dhabi and the UAEto the world  
to unleash the full potential of AI

“MB”ZUAI isthe world’sfirst AI

mbzuai.ac.ae



WHATISMBZUAI?

mbzuai.ac.ae

GREATFACULTY
■ World-class academic leadership and international faculty in CV,ML, and 

NLP – top-40 in world in all three areas, along with only 10 other 
universities (csrankings.org)

■ World-renowned faculty including Eric Xing, Michael Jordan, LeSong, 
Tim Baldwin

■ Currently 4 full-time NLPfaculty, with aim to reach 14 by end of 2023
■ New departments of HCI,Robotics, and CSto open in 2022-23

GREATFACILITIES
■ Top-class student experience on a brand-new campus in an international 

environment
■ World-leading computing infrastructure

GREATFINANCIALSUPPORT
■ Outstanding student support package through its scholarship program 

so students can focus on learning and research



SURPRISINGSTATISTICS

mbzuai.ac.ae

■ Age = 2

■ Total faculty = 40

■ Total researchers= 120

■ Total students= 250

■ Student gender mix = 31%female

■ Total nationalities represented among students = 40

■ Language for all instruction (and most of everything) = English

■ On-campus pools, gyms, games rooms = 1 x 1 x 1

■ On-campus restaurants= 8

■ Green energy = 100% (from our own solar farm)

■ Major international collaborations: Weizman Institute of Science, IBM



MBZUAI PROGRAMS

mbzuai.ac.ae

MBZUAI offersMScand PhDprograms:

MScPrograms(2years)

• Master of Science programs in in Computer Vision, 
MachineLearning, and NLP(with Roboticsand CSto be  
added in 2023)

• First yearof coursework, internship over the summer
semester, and second year largely research

PhDPrograms(4years)

● PhDprogramsin in Computer Vision, MachineLearning,  
and NLP(with Roboticsand CSto beadded in 2023)

● First yearof coursework, internship over the summer
semester, and second to fourth yearslargely research

Alsofacultyandpost-docopportunities



MBZUAI SCHOLARSHIPS

mbzuai.ac.ae

All full-timestudents admitted to MBZUAI receive the  
followingsupport:

■ Full tuition waiver

■ Competitive stipend (= approx. USD$2200 [MSc] or 
USD$2800 [PhD] per month)

■ Free on-campus accommodation (studio apartment)

■ Annual travel to and fromhomecountry

■ Health insurance



MBZUAI ADMISSIONCRITERIA

Degree

Bachelor’s degree in a STEM field
such as  Computer Science, Electrical
Engineering,  Computer Engineering,
Mathematics,  Physics and other
relevant Science and  Engineering
majors

Academic Grades

Student should have a minimum  
undergraduate CGPA of 3.2 (on a
4.0  scale)

English Language

Valid certificate copies of either a
standard  TOEFL iBT with a minimum
total score of  90; IELTS Academic with
a minimum overall  score of 6.5; or
EmSAT English with a  minimum score
of 1550

Graduate RecordExamination (GRE)

General score is optional and
would be  considered in the
evaluation of the  applicants

Degree Academic Grades English Language Graduate RecordExamination (GRE)

Bachelors’ and Master’s degrees in a
STEM  field such as Computer
Science, Electrical  Engineering,
Computer Engineering,  Mathematics,
Physics and other relevant  Science
and Engineering majors

Student should have aminimum CGPAof
3.2 (on a 4.0 scale) for both
Bachelors  and Masters degrees

Valid certificate copies of either a  
standard TOEFL iBT with a minimum  
total score of 90; IELTS Academic
with a  minimum overall score of 6.5;
or EmSAT  English with a minimum
score of 1550

General score is optional and
would be  considered in the
evaluation of the  applicants

3 Recommendation letters

For MScPrograms

For PhDPrograms

mbzuai.ac.ae



APPLYNOW

mbzuai.ac.ae

https://mbzuai.ac.ae/study/admissions

MBZUAIisaccepting applications nowfor Fall 2023–early application recommended

ForPhDapplications, best to work with potential supervisor in developing researchproposal

QUESTIONS?
Doyouhavequestions about the programsor howto apply?Helpwith gradeequivalence 
from your degree?Help finding the right supervisor?

Contact Prof TimBaldwin

timothy.baldwin@mbzuai.ac.ae

mailto:timothy.baldwin@mbzuai.ac.ae

