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Summary of study activities 
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• Ad hoc PhD courses / schools
– Scientific Programming and Visualization with Python 
– Statistical data analysis for science and engineering research 
– Data science for patient records analysis 
– Strategic Orientation for STEM research & writing 
– Big Data Architecture and Analytics 
– AIRO PhD School 2021 and 5th AIRO-Young Workshop 

• Courses attended from MSc curricula
– Natural Language Processing
– Web and Real Time Communication Systems

• Attended Conferences
– 34th ACM International Conference on Hypertext and Social Media (HT’2023)
– The 2nd Italian Conference on Big Data and Data Science (ITADATA’2023).



Research area(s)
• Disinformation and Online Harms in Socio-

Technical Systems
– Fact-Checking, Disinformation Detection and Early 

Prevention
– Malicious Behaviors on Social Media
– Content Moderation across Social Media Platforms
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Research Approach
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PhD thesis – Research Context
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• Disinformation as false, misleading, and 
potentially hateful content across the digital 
information ecosystem

• Disinformation mining as a complex challenge 
intertwined with human cognition, social 
dynamics, and emotional responses 

• Knowledge-informed strategies to 
contextualise and combat disinformation
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PhD thesis – Research Thread(s)

📜 Fact-checked Databases to improve the fact-
checking process

🌍 Cultural and Common-sense Knowledge for 
disinformation detection

🔍 Patterns from disinformation-related tasks 
to neutralize emotional appeal

🤝 Platform Coordination and Collaborative 
Moderation
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📜 Fact-checked Databases 📜
Objective

• Improving the fact-checking pipeline by 
detecting already-verified information
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📜 Fact-checked Databases 📜
Problem

• Retrieve a list of verified documents according 
to the relevance with an input claim. 
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📜 Fact-checked Databases 📜
Contributions

Benchmark semantic models and statistical 
approaches from related literature

💡 A novel information retrieval system to 
address the problem under multimodal 
settings
A case study on the Ukraine-Russia conflict 
to show case the utility of the task in 
operational settings
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🌍 Common-sense Knowledge 🌍
Objective

• Incorporating explicit content and implicit
background knowledge for the analysis of 
complex information
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🌍 Common-sense Knowledge 🌍
Problem

• Harmful Meme Detection
– Text and image modalities within a meme are not 

always semantically consistent.
– The understanding of a meme often relies on 

humans background knowledge.
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🌍 Common-sense Knowledge 🌍
Contributions

💡 KERMIT - A pioneering approach integrating 
meme content with external knowledge 
bases
Knowledge-enriched network integrating 
meme’s internal entities with external 
knowledge from ConceptNet
Dynamic learning via memory-augmented 
neural networks & attention mechanisms
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🔍 Disinformation-related Tasks 🔍
Objective

• Neutralising emotional triggers and human 
vulnerabilities in disinformation
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🔍 Disinformation-related Tasks 🔍
Problem

• Understand positive and negative transfers in 
multi-task learning for disinformation mining
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single-task multi-task 
positive transfer

multi-task 
negative transfer



🔍 Disinformation-related Tasks 🔍
Contributions

💡 Interpretable Multi-task Framework to 
investigate positive and negative transfers 
among disinformation-related tasks 
Model Explanations to compare single-task 
vs. multi-task models’ knowledge

🔭 Dynamics of knowledge transfer between 
fake news detection, sentiment analysis, 
stance detection, topic detection
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🤝 Collaborative Moderation 🤝
Problem

• The moderation within a platform affects 
other platforms as well
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🤝 Collaborative Moderation 🤝
Objective

• Investigating whether content that has been 
deemed inappropriate on YouTube can inform 
moderation strategies on Twitter
1. What is the prevalence, lifespan, and reach of 

moderated YouTube videos on Twitter?
2. What are the characteristics of the mobilizers of 

moderated YouTube videos?
3. Do the mobilizers of moderated YouTube videos 

receive significant engagement from the Twitter 
population?
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🤝 Collaborative Moderation 🤝
Contributions

25% YouTube videos shared on Twitter are 
eventually moderated on YouTube
Twitter users sharing moderated YT videos 
endorse extreme and conspiratorial ideas
– and are eventually suspended on Twitter!

🤝 Sharing moderation interventions would 
benefit all entities within the information 
ecosystem. 
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Conclusions

🔓 What we saw today
– Knowledge-informed disinformation mining with 

fact-checked information, cultural knowledge, cross-
task patterns and collaborative moderation 

– Motivations and Contributions
🔐 What we didn’t see today

– Methodological background and theory (e.g., 
memory-augmented neural network, attention 
mechanism, eXplainable AI)

– Technical results 
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Thank you for the attention!



Backup #1: Fact-checked 
Databases
Benchmark semantic models and 
statistical approaches from related 
literature
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Retrieve and re-rank a corpus of documents 
according to the relevance with an input claim. 



Backup #2: Fact-checked 
Databases
A novel information retrieval system 
to address the problem under 
multimodal settings
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A powerful vision-language model followed 
by an efficient vector similarity module



Backup #3: Fact-checked 
Databases
A case study on the Ukraine-Russia 
conflict to show case the utility of the 
task in operational settings
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Annotation of 8300 claim-tweet pairs where the tweet either 
supports, refutes or generally discusses the claim.



Backup #4: Fact-checked 
Databases
A case study on the Ukraine-Russia 
conflict to show case the utility of the 
task in operational settings
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The claim detection model detects whether a tweet 
reports a fact-checked claim. If a claim is detected, the 

claim retrieval model retrieves the most relevant claims 
related to the tweet.



Backup #5: Common-
sense Knowledge

OCR

Image
Captioning

I am pretty
because my

parents are white
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blonde hair smiling
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Graph
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Knowledge-enriched network 
integrating meme’s internal entities 
with external knowledge from 
ConceptNet
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I am pretty because parents are white
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Fusing the entities from both meme’s image 
and text modality to obtain the meme graph

Recursively querying 
ConceptNet to obtain the 

knowledge-enriched 
information network



Backup #6: Common-
sense Knowledge

Memory Summarisation
Memory

Units

Memory Block

Vision-Language
Model

Sampling
strategy

Pooling

Pooling

Pooling

Classification Head

Dynamic learning via memory-
augmented neural networks & 
attention mechanisms
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The framework automatically learns the most informative 
knowledge to perform the meme classification



Backup #7: 
Disinformation-related 
Tasks 
Interpretable Multi-task Framework 
to investigate positive and negative 
transfers among disinformation-
related tasks 
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Shared
layers
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The shared layers capture common information across 
tasks, while task-specific layers learns custom feature for 

each task.



Backup #8: 
Disinformation-related 
Tasks 
Model Explanations to compare 
single-task vs. multi-task models’ 
knowledge
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Positive transfer has a regularization effect while 
negative transfer is equivalent to a random 

perturbation of feature importances.



Backup #9: Collaborative Moderation

• 24.7% (130k out of 527k) YT videos shared on Twitter were moderated on YouTube
• Moderated videos are engaged more than non-moderated ones in their (shorter) 

lifespan!
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Backup #10: Collaborative 
Moderation
Twitter users sharing moderated YT 
videos endorse extreme and 
conspiratorial ideas and are 
eventually suspended on Twitter!
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