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• Accurate modeling of user interest is important for news recommendation
• Users usually have multiple interest in different fields

2The matching between candidate news and user interest.

User Modeling For News Recommendation



• Most existing methods model user interest in a candidate-agnostic way

User Modeling For News Recommendation
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• Challenges 
• Difficult to accurately match a candidate news with a specific user interest

Framework of user modeling in news recommendation.



• A candidate news-aware user modeling framework for news recommendation
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• Candidate-aware self-attention network
• Long-term user interest modeling

• Candidate-aware CNN network
• Short-term user interest modeling

• Candidate-aware attention network
• User interest representation aggregation

CAUM: Candidate-aware User Modeling



• Model long-term interest from candidate-aware global behavior contexts
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• Global behavior contexts modeling
• 𝑟̂!,#$ = 𝒒!%𝑾$

&𝒄# , 𝒒! = 𝑸'𝒄!
• Candidate news information fusion

• 𝑟!,#$ = 𝑟̂!,#$ + 𝒒(%𝑾$
&𝒄# , 𝒒( = 𝑸(𝒏(

• Build global contextual click representations
• 𝒍!$ = 𝑾)

$ ∑#*+, 𝛾#$𝒄# ,
• 𝛾#$ = exp(𝑟!,#$ ) /∑-*., exp(𝑟!,-$ ) ,
• 𝒍𝒊 = 𝒍!+, 𝒍!0… , 𝒍!1 ,

Candidate-aware Self-Attention



• Model short-term interest from candidate-aware local behavior contexts
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• Model relatedness between candidate news 
and local contexts via CNN filters
• 𝒔! = 𝑾"[𝒄!#$, … , 𝒄!, … , 𝒄!%$, 𝒏"]

Candidate-aware CNN Network



• Learn unified candidate-aware user representation from important clicks
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• Aggregate clicks relevant to candidate news
• 𝑎! = Φ(𝐦&, 𝐧'), where Φ is MLP
• 𝒖 = ∑!()* 𝛼!𝒎! , 𝛼! =

+,-(/!)
∑"#$
% +,-(/")

Candidate-aware Attention Network



• MIND:
• A public news recommendation dataset based on Microsoft News
• Constructed by user logs from 2019.10.19 to 2019.11.15 (6 weeks)

• NewsApp:
• A news recommendation dataset based on user logs in a Microsoft news App
• Constructed by user logs from 2020.01.23 to 2020.04.23 (13 weeks)
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Experimental Datasets
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Performance Evaluation

CAUM significantly outperforms baseline user modeling methods at level 𝑝 ≤ 0.01 .



Effectiveness of different modules in CAUM.
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Ablation Study
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Analysis on Model Efficiency

Normalized inference time of different methods.
Method time complexity of calculating 
matching scores of M candidate news.



• A candidate-aware user modeling framework for news recommendation.
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Conclusion
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