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  To detect fake news, we can 
leverage the signals from:

• content

• comments

• images

• social contexts (eg: the 

platform, the publisher, the 
crowd, the propagation 
structure, etc.)

Text-based Fake News Detection



MOTIVATION
Why emotion?

Quantitative Analysis: 
• There are distinct distributions of emotional category, emotional intensity and emotional expression 

between fake and real news [1].

• Fake and real news inspire readers’ different emotion categories [2].

[1] Chuan Guo, Juan Cao, Xueyao Zhang, Kai Shu, Miao Yu. Exploiting Emotions for Fake News Detection on Social Media[J]. arXiv:1903.01728, 2019.

[2] Soroush Vosoughi, Deb Roy, Sinan Aral. The spread of true and false news online[J]. Science, 2018, 359(6380): 1146-1151.

[3] Carlos Castillo, Marcelo Mendoza, and Barbara Poblete. Information credibility on twitter. In WWW 2011. 675–684.

[4] Oluwaseun Ajao, Deepayan Bhowmik, and Shahrzad Zargari. Sentiment Aware Fake News Detection on Online Social Networks. In IEEE ICASSP 2019. 2507–2511.

[5] Anastasia Giachanou, Paolo Rosso, and Fabio Crestani. 2019. Leveraging Emotional Signals for Credibility Detection. In ACM SIGIR 2019. 877–880. 

The role of emotional signals in the existing techniques: 
• In the earliest study on information credibility evaluation: sentiment-based features like the fraction 

of sentimental words and exclamation marks were proven to be effective [3].

• In 2019, Ajao et al. [4] designed a novel emotion feature (the ratio of the count of negative and 

positive words in news contents). And Giachanou et al. [5] extract emotion features based on 
emotional lexicons from news contents for fake news detection.

https://dblp.uni-trier.de/pid/147/5346.html
https://dblp.uni-trier.de/pid/237/9484.html
https://dblp.uni-trier.de/pid/153/5265.html
https://dblp.uni-trier.de/pid/49/1749.html
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Only focus on the emotions from news  
contents (i.e. publisher emotion)
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MOTIVATION
Beyond publisher emotion
For spreading in the crowd virally, fake news often evokes high-arousal or activating emotions of the 
crowd [6], whose activated emotions are different from those of real news [2].

[6] Ralph L Rosnow. Inside rumor: A personal journey. American psychologist 46, 5 (1991), 484.



MOTIVATION
Beyond publisher emotion
For spreading in the crowd virally, fake news often evokes high-arousal or activating emotions of the 
crowd [6], whose activated emotions are different from those of real news [2].

[6] Ralph L Rosnow. Inside rumor: A personal journey. American psychologist 46, 5 (1991), 484.

Definition: 
• publisher emotion: the emotions conveyed by publishers of the news pieces.

• social emotion: the emotions aroused in the crowd facing to the news pieces.

• dual emotion: a general term of these two emotions.
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The relationship in dual emotion can be indicative of the news veracity!
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PRELIMINARY ANALYSIS
Is dual emotion distinctive between fake and real news?

Chi-squared statistical significance test 
• The two categorical variables: (1) News Veracity; (2) Dual Emotion Category

• Conclusion: dual emotion signals are statistically dependent on news veracity.

Visualization of Dual Emotion Category

Fake news owns 
distinct emotion 
resonances and 
dissonances.
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MODEL
How to represent emotions?

Type Resources Description The level of emotional 
signals

Emotion Category NVIDIA, Baidu AI depending on pretrained 
emotion classifiers overall level

Emotion Lexicon
NRC Emotion lexicon, 
Affective Lexicon Ontology

depending on handcrafted 
emotional dictionaries

word-level

Emotional Intensity word-level

Sentiment Score Vader, HowNet overall level

Other Auxiliary 
Features

Wikipedia, HowNet, and 
others word- and symbol-lvel

Five types of emotion features



EXPERIMENTS
Dataset

• RumourEval-19 [7]

• Weibo-16 [8]

• Weibo-20

[7] Genevieve Gorrell, Ahmet Aker, Kalina Bontcheva, Leon Derczynski, Elena Kochkina, Maria Liakata, and Arkaitz Zubiaga. SemEval-2019 Task 7: RumourEval, Determining Rumour 
Veracity and Support for Rumours. In SemEval@NAACL-HLT 2019. 845–854.

[8] Jing Ma, Wei Gao, Prasenjit Mitra, Sejeong Kwon, Bernard J Jansen, Kam-Fai Wong, and Meeyoung Cha. Detecting rumors from microblogs with recurrent neural networks. In IJCAI 
2016. 3818–3824.



EXPERIMENTS
Baselines and Fake News Detectors

Baseline emotion features: 
• Emoratio [4]

• EmoCred [5]

Fake News Detectors: 
• BiGRU

• BERT [9]

• NileTMRG [10]

• HSA-BLSTM [11]

[9] Jacob Devlin, Ming-Wei Chang, Kenton Lee, Kristina Toutanova. BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding. In NAACL-HLT (1) 2019: 4171-4186.

[10] Omar Enayet and Samhaa R. El-Beltagy. NileTMRG at SemEval-2017 Task 8: Determining Rumour and Veracity Support for Rumours on Twitter. In SemEval@ACL 2017. 470–474.

[11] Han Guo, Juan Cao, Yazi Zhang, Junbo Guo, and Jintao Li. RumorDetection with Hierarchical Social Attention Network. In CIKM 2018. 943–951.



EXPERIMENTS
Using Dual Emotion Features alone to detect fake news
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EXPERIMENTS
Plug Dual Emotion Features into Fake News Detectors
• In the fields of fake news detection, when splitting datasets, most works just shuffle the datasets 

and split them into train / val. / test sets 

• However, in the real-world scenarios, when a check-worthy news piece emerges, we only own the 

data previously-emerging to train the detector, which cannot be guaranteed when adopting the 
above data split. 


• Solution: temporal data-split strategy



Ablation study of Dual Emotion Features
EXPERIMENTS



CASE STUDY
Mining dual emotion as a remedy
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Feel free to contact zhangxueyao19s@ict.ac.cn

The source code and datasets are released at https://github.com/RMSnow/WWW2021
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