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• Online news platforms attract massive users to read news articles
• E.g., Microsoft News, Google News, Toutiao

• News recommendation is critical for improving user experiences

Personalized News Recommendation
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• Model user interest from user’s historical click behaviors
• Recommend candidate news matching user interest
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Personalized News Recommendation

• Challenges:
• Difficult to model personal interests of cold-start users
• Cause filter bubble issues in recommender systems

Framework of mainstream methods



• Popular news usually convey important and diverse information
• Attract users with different personal interest to read
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Motivation



• News recommendation with both user interest and news popularity
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PP-Rec

Overall framework



• Predict news popularity from news near real-time CTR, content and recency
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Time-aware News Popularity Predictor

• News with breaking content are more likely 
to be popular

• Popular news will become unpopular quickly 
once its information is out-of-date

• Click-through rate of news can effectively 
reflect its popularity



• Model accurate user interest from popularity bias-eliminated clicked news
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Popularity-aware User Encoder

• User’s historical clicked news usually encodes 
news popularity bias

• Content-popularity joint attention network (CPJA)

• Eliminate news popularity bias can help us 
better understand user interest 



• Learn news representation from both news texts and entities
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Knowledge-aware News Encoder



• Users usually have different personal preferences on popular news
• A personalized aggregator to combine personalized matching score and 

news popularity score
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• MSN: 
• User logs during 10.19-11.15, 2019 on Microsoft News
• Using logs in the last week for model evaluation

• Feeds: 
• User logs during 01.23-04.23, 2020 on a news feeds in Microsoft
• Using logs in the last three weeks for model evaluation

Datasets
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Performance Comparison

Group1

Group1: Personalized news recommendation methods
Group2: Popularity-based news recommendation methods

Group2
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Performance on Cold-Start Users
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Intra-list average distance New topic ratio

Recommendation Diversity
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Ablation Study



• News recommendation framework with both personalized user interest and 
time-aware news popularity
• Improve performance of news recommendation, especially for cold-start users 
• Improve diversity of news recommendation
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Conclusion
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