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Conclusions 

1. We propose a novel confidence-estimation method to 
quantify the confidence of user preference based on 
heterogeneous implicit feedback, by studying the internal 
relations of certain feedback and uncertain feedback.  

2. We also propose CL-BPR, which generalizes BPR and can 
construct more effective training samples from the 
heterogeneous implicit feedback data.  

3. Experiments on two real-world e-commerce datasets show 
that our methods outperform the baseline approaches.  

Front In
form

 Technol E
lectro

n Eng




