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Did we solve
misinformation detection?
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Blurred boundary between 
information and opinion

All we get are claims!



Detecting false claims

- Large datasets of labeled claims, rumors, etc.
- Labels obtained from fact-checking agencies or crowdsourcing
- Each claim labeled as true or false (binary classification) or somewhere in the true-

false spectrum (regression)
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Verified or not?
Rumor detection.

Verified to true or false?
Fact checking.

Worth verifying?
Check-worthiness.

For or against the claim?
Stance detection.



Why do we believe what we believe?
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Verified or not?
Rumor detection.

Verified to true or false?
Fact checking.

Worth verifying?
Check-worthiness.

For or against the claim?
Stance detection.

A prior belief system
– A healthy skepticism of our belief system: 

individual reality monitoring
– A healthy skepticism of external 

information: social/cultural reality 
monitoring

Verification
– But with respect to which sources?

Epistemological concerns
Ostermeier (2011), Uscinski (2015)



Sources of verification

The source must be credible

• Authority of the authors

• Referrals to other credible sources

Rains (2009), Flanagin (2011), Corritore (2012)

What happens if credibility is a matter of perception?
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Cross-genre information propagation

Social MediaNewswirePeer-reviewed
Research literature
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Cross-genre information propagation

Nov 1, 2022 © 2022 Ritwik Banerjee

Similarly, the thyroid drug levothyroxine should be taken “on an empty stomach, one-half
to one hour before breakfast”.

https://www.nytimes.com/2018/09/28/well/live/drug-medication-empty-stomach-prescription.html

Surface-level contextual markers frequently determine the credibility of the text
Especially when readers

• have low topic-knowledge
• are unable to distinguish between nuanced claims made in technical language Braten et al. (2011)

https://www.nytimes.com/2018/09/28/well/live/drug-medication-empty-stomach-prescription.html


???

What to verify?
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Can it be verified?

• Upheld by empirical observations

• The observations are independent of subjective interpretation Ducasse (1935), Fleck (1975)

• We cannot verify against every available source

• Outcome depends on what and how much was considered as evidence

• Evidence is pre-specified by the embedded hyperlink in the news article J

Bayesian confirmation!
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Data

• 229,000 health news articles
• 35,900 contain hyperlinks to 

peer-reviewed medical research
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The experimental 
setup
Baseline

• BERT

+ BiLSTM-CRF

• Classical embeddings
• Contextual embeddings
• Stacked embeddings
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Cross-genre verification

(claim, abstract)

(claim, sentence-1)
(claim, sentence-2)
(claim, sentence-3)

⋮
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Cross-genre verification
• Binary classification into true and false is a massive oversimplification of nuanced medical 

findings reported in research literature

• Likert-like scale for claim-sentence pairs

Ioaniddis (2017), Scheufele (2019)
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Cross-genre verification

• Finally, we want to assign one of the three 
labels to each claim-abstract pair:
• supported
• unsupported
• uncertain
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Insights from annotation

• 1,652 claim-sentence pairs (157 
disagreements, only by 1)

• On the sentences where raters agree

• positive skewness (0.44) for claim-
sentence pairs

• negative skewness (-0.27) for claim-
abstract pairs
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Support from a sentence

• Regression learning with target set [1, 5]

• Pretrained transformers: BERT, BioBERT, XLNet

Model tuning

• Task-based tuning on the semantic similarity benchmark (STS)

• Domain-specific task-based tuning on the medical semantic similarity benchmark (MedSTS) 

Cer et al. (SemEval 2017)

Wang et al. (LREC 2018)
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Support from a sentence

Evaluation
• Mean squared error (MSE)
• Pearson correlation 

coefficient (PCC)
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Support from the cited research abstract

Evaluation
• Plug-in the regression 

model’s predictions into the 
heuristic function, rounding 
! " = $

% 2"
• Micro-averaged accuracy
• Precision, recall, and F1
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Cross-genre information propagation

Social MediaNewswirePeer-reviewed
Research literature
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taken at face value, 
based on prior 
belief/bias

built on 
assumptions (e.g., 
credible articles 
use objective 
language)

Credibility 
has been

What happens if credibility is a matter of perception?

We trust that perception!
• They may work for the ”low hanging” fruit: 

conspicuous propaganda sources

• Not so obvious for RT, Xinhua, or the New York Times
Hersch (2013)
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We have barely scratched the surface: implication

Less-than-lying is more dangerous than lying
• Implied and indirect deception with natural language

Schauer and Zeckhauser (2009)

1
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We have barely scratched the surface: distortion

Increase in the amount of exercise has been linked to lower risk of cardiovascular 
diseases in elderly men.(1)

Increase in the amount of exercise has been linked to lower risk of cardiovascular 
diseases.(2)

More exercise lowers risk of cardiovascular diseases.(3)

More exercise reduces risk of diseases.(4)

2
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We have barely scratched the surface: whataboutism

• We maintain a healthy level of reality monitoring by verifying claims

• Verify with sources we consider credible

• What happens when, instead of countering the claim, an adversary attacks the 
credibility of the sources we rely on?

3

selection bias
whitewashing

slanting

4

5

6
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Collaborators (in reverse chronological order)

✭ Dr. Chaoyuan Zuo
✭ Noushin Salek-Faramarzi
✭ Khiem Phi
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✭ Dhruv Kela

✭ Dr. Indrakshi Ray
✭ Dr. Hossein Shirazi
✭ Fatemeh Hashemi

✭ Dr. Yejin Choi

✭ Dr. Song Feng

✭ Dr. Hossein Shirazi
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Q&A
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