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Background & Motivation

• Users accumulate a large number of behavioral records
on the online shopping platforms

• Typical Industrial Solution
• truncate the sequences and just feed recent behaviors to the 

prediction model
• 50 or 100 recent behaviors

K. Ren*, J. Qin*, Y. Fang*, et al. Lifelong Sequential Modeling with Personalized 
Memorization for User Response Prediction. In SIGIR ’19, 2019.



Background & Motivation

• Limitations of current sequential CTR framework
• Uses the most recent N behaviors, if N is large

• Heavy burden on system overhead (latency + storage), DIEN etc
• Longer sequences have a lot of noise

• Each prediction pair uses exactly the same recent N behaviors, the pattern
may be not embeded in the recent N behaviors

• Instead of designing more complex model, we turn to the
data perspective
• For each prediction, retrieve the most useful N behaviors (N is

not large) from all the user’s log
• Use search engine technique

G. Zhou et al. Deep Interest Evolution Network for Click-Through Rate Prediction . In AAAI ’19, 2019.
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Overall Framework

• Differences from original framework:



Overall Framework

• Framework:
• User Behavior Retrieval Module
• Prediction Module
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User Behavior Retrieval Module

• User behavior retrieval module:
• Feature selection model using self-attention:



User Behavior Retrieval Module

• User behavior retrieval module:
• Feature selection model using self-attention:



User Behavior Retrieval Module

• User behavior retrieval module:
• Behavior searching:

• Behavior storage: feature based inverted index

• The query is formulated as



User Behavior Retrieval for CTR Prediction

• User behavior retrieval module:
• Behavior searching:

• Use BM25 to score every behavior document
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Prediction Module

• Prediction module:
• Attention-based Prediction Network
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Training Algorithm

• Model training:
• Objective function:

• Optimize the prediction model:



Training Algorithm

• Model training:
• As the retrieval operation is discrete so we use policy gradient to

estimate the gradient of that operation
• Optimize the retrieval module:



Training Algorithm

• Model training:
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Experimental Results

• Experimental results:
• Group1: Same length of user sequences



Experimental Results

• Experimental results:
• Group2: Longer sequences for baselines



Experimental Results

• Experimental results:
• Robustness study:



Experimental Results

• Experimental results:
• Ablation study:



Experimental Results

• Experimental results:
• Learning process:



Experimental Results

• Experimental results:
• Deployment feasibility:



Paper & Code

• Paper: 
• URL: https://arxiv.org/pdf/2005.14171.pdf
• QR code:

• Code Repository:
• URL: https://github.com/qinjr/UBR4CTR
• QR code: 

https://arxiv.org/pdf/2005.14171.pdf
https://github.com/qinjr/UBR4CTR

