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Problem
3

● Existing method usually rely on
○ Post content

■ Pros
● Detect immediately

■ Cons
● Single source

○ Related post-level signals 
■ Pros

● Explainable
■ Cons

● Social Context
○ Need sufficient social context

● Knowledge
○ Emergency is difficult to check



Solution
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● Observe the external news environment where a fake news 
post is created and disseminated



Example
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● Popularity(Macro)
○ Popular event might spread widely 

● Novelty(Micro)
○ Catch the audience's attention

Observation
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● Goal
○ Empower fake news detectors with the effective perception of news 

environments

News Environment Perception(NEP)
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Popularity-Oriented MacroEnv perception

Novelty-Oriented MicroEnv perception

Input:
Target post
recent news data

Fake News Dector Output:
Fake/Real



Architecture
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(a)Constuction

● ε 
○ Set of all collected news items published earlier than p 

● MarcoEnv

● MircoEnv
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T : days, hyperparameter
tp : publication date of p
te : publication date of news item e
r  : proportion, hyperparameter



(b)Perception
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● Cosine Similarity
○ If many items in the MACROENV are similar to p, then p might be also popular 

in such an environment.

Popularity-Oriented MACROENV Perception
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● Gaussian Kernel Pooling
○  Transform environment perceived vector into fixed-dimensional vectors

Popularity-Oriented MACROENV Perception
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Scatter in [−1, 1] completely and evenly 
cover the range of cosine similarity 



Different Kernels Example
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σ = 10σ = 0.01
σ = 1



● Gaussian Kernel Pooling
○  Transform environment perceived vector into fixed-dimensional vectors

Popularity-Oriented MACROENV Perception
20



● MACROENV-perceived vector

○ m(εmac)
■ center vector of the MACROENV
■ averaging all vectors

Popularity-Oriented MACROENV Perception
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● If the content of a post is novel, it is expected to be an outlier 
in such an event

● use Eqs. (5) to (7) again for K(·,·)

● m(εmic)/Avg(εmic)
○ center vector of MICROENV

Novelty-Oriented MICROENV Perception
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Novelty-Oriented MICROENV Perception
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Novelty-Oriented MICROENV Perception
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Novelty-Oriented MICROENV Perception
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● Fusion Gate
○ For a good compatibility with various fake news 

detectors

(c)Prediction
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o : the last-layer feature from a Fake News detector

LOSS :  cross-entropy loss
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Dataset

● Chinese(2010-2021)
○ Post 

■ Merged the non-overlapping parts of 4 Weibo datasets
○ News Env.

■ Collected from the official accounts of six representative mainstream news outlets

● English(2014-2018)
○ Post

■ Merged the non-overlapping parts of 3 English datasets
○ News Env.

■ use news headlines (plus short descriptions if any) from Huffington Post, NPR, and Daily Mail
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Performance
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EANN(Event Adversarial Neural Networks)
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Discover the event-specific information 
included in the feature representations to 
recognize the event

Identify whether a specific post is 
fake news or not

Extract the informative features 
from textual content



BERT-Emo
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BERT



DeClarE(Debunking Claims with Interpretable Evidence)
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MAC(Multihead Attentive Network for Fact-Checking)
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Performance
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Ablation Study(w/o Fake News Detector)
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Ablation Study(w/o Env. Perception Modules)
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Categorization of macro- and micro-preferred samples
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● Selected the top 1% of Chinese fake news samples



Case Study
42

 intuitively show how NEP handles different scenarios



Case Weakly Related to News Env.
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● It designed popularity- and novelty-oriented perception 
modules to assist fake news detectors

● Pros
○ Timeliness

■ Only requires the post and mainstream news published a few days before.
○ Compatibility

■ Can be integrated with existing methods
○ Data Accessibility

■ The data to construct news environments is easy to access
● Cons

○ Works ineffective if involved with a long-lasting discussed topic(e.g.mental 
health)

Conclusion
48
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