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Methodology
We aimed to generated counterfactual explanations for why a piece of False Claim Evidence
fake news is fake. _ * )
Research Questions: ( T \
1. How can we generate a good counterfactual explanation for a given | Lomad ool
fake claim? Step 1. +Questions
2. Do different types of counterfactual explanations (i.e., affirmative, QA Generation Anewer Genarator
negative, and mixed) vary in best explaining why a piece of news is
fake? \ Answers )
3. How do counterfactual explanations best explain why a piece of news -
is fake compared to other state-of-the-art explanations? Step 2.
4. Does an individual’'s familiarity (familiar vs. unfamiliar) with Contradiction Checking
misinformation impact the effectiveness of counterfactual?
explanations? / — \
Counterfactual Explanation | |
Step 3. Declarative
Definition: The result of doing something that is counter to fact. [1] Explanation Generation | Sentence |
I Counterfactual explanation I
el I generation
False Claim: Istanbul's population has increased by 400 percent \ o 4 o /

since the 1950s.

Evidence: Istanbul's population has increased tenfold since the Counterfactual Expalantion

1950s , as migrants from across Anatolia have moved in and city
limits have expanded to accommodate migrants from across
Anatolia .

We randomly selected 500 False Claims from the FEVER dataset to
generate the CF explanations.

Error Analysis: System error | Answer not correctly picked | 25 (16.7%)

Questions and Answers:
Q: What has increased by 400 percent since the 1950s7?

A: Istanbul's population has increased tenfold since the 1950s.

Wrong grammar 9 (6%)

Wrong answer/question 74 (43.7%)
Dataset error Wrong claim label 6 (4%)
Insufficient evidence 36 (24%)
Total error 150

Q: What is the largest city in Turkey?

A: Istanbul is the largest city in turkey.
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Q: How much has Istanbul's population increased since the 1950s?7 | H uman Eva ‘ uation Resu T
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A: Tenfold

We compared CF explanations with two SOTA summary-based model
e Extractive (EXT) : DistillBert [3]

Best Answer: Tenfold

« Abstractive (ABS): RoBERTa [4]
Both models were fine-tuned on CNN/Daily Mail dataset.

Survey 1: Compared the explainability of the three CF explanations for
why a piece of news is fake. (425 participants. Each completed 5 samples)

Declarative Sentence:
Istanbul's population has increased tenfold since the 1950s.

Counterfactual Explanation: Best Worst
If we say 'Istanbul's population has increased tenfold since the Model ~ Familiar ~ Unfamiliar ~ Familiar  Unfamiliar =
1950s’ instead of ‘Istanbul’'s population has increased by 400 (581) (407) (988) (581) (407) (985)
percent since the 1950s’, the claim would be correct. PR PE PR PF PR PF PR PF
(513) (68) (120) (287) (513) (68) (120) (287)
______________________________ CF-A 041 029 042 040 040| 031 040 031 027 031
CF-N 032 0.35 0.28 0.33 0.32 034 0.24 0.37 0.33 0.34
Counterfactual formats [2]: CF-M 027 035 031 026 028 035 037 033 035 034
?g:’rer?tai\”tlve (CF-A): “If we were to say Si instead of Fi, the claim would be Proportion of each explanation being selected as the best or the worst

explanation.

Negative (CF-N): “If we were to say not Ci but instead Si , the claim would Survey 2: Compared the best CF explanation from Survey-1 with the

be correct.” .
i . SOTA summary-based methods. (625 participants. Each completed 3
Mixed (CF-M): “If we were to say NCi and/but say Fi, the claim would be samol
ples)
correct.”
average ranking average ranking*
Model  Familiar Unfamiliar Familiar Unfamiliar
. : . : Overall Overall
Ci: Claim, Si: Declarative Sentence (480) (485) 965) (480) (485) (683)
Fi: smallest change needed to Ci to flip the reader’s opinion. PR PF PR PK PR PF PR PF
416) (64) (136) (349) 416) (64) (136) (349)

NCi: the negation of the false claim

CF-A 186 20 199 1.78 1.86 192 187 199 1.72 1.86
EXT 211 201 197 203 2.05 209 2.07 192 2.02 2.03

Refe rences ABS 202 198 204 220 2.08 198 205 209 225 2.10
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