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CF-based Recommendation 
• Use user-item rating matrix      to make recommendation. 

 
 

• U and V are lower rank representations of users and items. 
• Then the ratings can be calculated as  

 
 

• Suffered by Data Sparsity and Cold start problems. 



Social Recommendation 
• Using the information from social networks to help recommendation. 

• Trust-MF (IJCAI 2013) Uses trust relationship between users to 
improve recommendation 

• Hete-MF (IJCAI-HINA 2013) Uses item (Entity) similarity 
information to improve recommendation 

• There are also another types of relations which can improve the 
recommendation performance.  

• Other Relations between users and items. 
 



A Real Example 
• Recommendation Task: Recommend Conference for Author. 
• Target Recommendation Relation:   
   Author-Paper-Conference 
• Social Information for improvement: 

• Relations between users: Author-Paper-Author. 
• Relations between items: Conference-Topic-Conference. 
• Relations between users and items: Author-Topic-Author-Paper-

Conf. 
• We want to design a model to use all these three types of relations. 
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Model Overview 
• Part 1: Modeling Relations between users 

• A good recommendation result should consider the relations between users. 

• Part 2: Modeling Relations between items 
• A good recommendation result should consider the relations between items 

• Part3: Modeling Relations between users and items 
• Some other relations between users and items can improve the 

recommendation result. 

 
A Unified Model. 



Part 1: Modeling Relations between users 
• Using Graph Regularization: 

 
 
• A:  weight for each relations between users introduced. 
•       is the similarity matrix between users, can be calculated as follow: 

 
• The          can be calculated using PathSim (VLDB’11) 



Part 2: Modeling Relations between items 
• Using Graph Regularization: 

 
 
• B:  weight for each relations between items introduced. 
•       is the similarity matrix between items, can be calculated as follow: 

 
• The             can be calculated using PathSim 



Part 3: Modeling Relations between users 
and items 

• Using Collaborative Model: 
 

 
• W:  weight for each relations between users and items introduced. 
•       is the relation graph of the k-th relation between users and items: 

 
• The                 can be calculated using PathSim 



The Unified Overview 

• Model 

Modeling the relations between users 

Modeling the relations between items 
Modeling the relations between  
users and items 



The Learning Algorithm 
• A Two-Step Iteration Method.  

• The predicted rating vector U, V and the weight for each relation A,B,W 
mutually enhance each other. 

• Optimize U,V Given A,B,W 
• Becomes to a traditional CF model 
• Using SGD to obtain U,V 

• Optimize A,B,W Given U,V 
• Becomes a linear model 
• Also using SGD to obtain A,B,W 
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Experimental Setup 
• Datasets 

• Sub-DBLP Dataset 
• 261 Journal and 313 conference paper 

• Task 
• Recommend Conference to Author 

• Cross Validation 
• 5-fold cross validation 
• 40%(60%) as training 
• 60%(40%) as testing 

 

• Baseline 
• UserMean, ItemMean, 

NMF 

• State-of-the-art 
• Trust-MF (IJCAI-13),  
• Hete-MF (IJCAI-HINA 13) 

• Evaluation 
• MAE 
• RMSE 
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• Result 
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Conclusion 
• We proposed Hete-CF a CF-based social recommendation method 

using heterogeneous relations 
 

• Hete-CF utilize three types of relations in a heterogeneous network. 
 

• The experimental result showed the effectiveness of Hete-CF 
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