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Recommender System (RS)

 Discover items of interest from a large resource 

collection

 Basic recommendation method : Collaborative Filtering

(e.g., matrix factorization)

 Suffer from cold-start problem

 Integrate more rich information (e.g., social network)

Heterogeneous Information Network (HIN)

 Include multiple types of nodes and links

Model  heterogeneous data and contain rich semantics

Meta-path : Semantic paths between two objects in HIN

Drawbacks

 Representations aren’t tailored for recommendation

Without explicit representation for path/meta-path

 Only capture two way user-item interactions

Our idea

 Learn explicit representations for meta-path based context 

tailored for the recommendation task 

Model a three-way interaction: ⟨user, meta-path, item⟩

Challenges

？Heterogeneity 

？Interpretability

？Mutual Effect

？Rank 

Solutions

A flexible deep NN based framework

Meta-path based context embedding

A neural co-attention model

A ranking predication model

Meta-path based Context for RECommendation (MCRec)

Embedding Model

 User/item embedding with lookup

 Sampling path instances via priority 

based random walk

 Meta-path based context embedding 

with CNN

Co-attention Improving Model 

 Path attention

 User and item attention part

Ranking Model

 Concatenate

 Multi-layer perceptron

 Optimization with negative   

sampling

Benefits

 Comprehensively and flexibly utilize heterogeneous information

 Utilize context semantics for interpretable recommendation

 Utilize the mutual effect between user-item pair and meta-path 

based context

 A more useful ranking model for HIN based recommendation

Performance
Datasets Effectiveness Experiments

Qualitative Analysis for the Recommendation Interpretability

Distribution of Attention Weights Case Study on Movielens Dataset

Cold-start Recommendation

Impact of Different Meta-paths
Metrics

Prec@10,   Recall@10,   NDCG@10

Compared Methods

CF based 

 ItemKNN

 BPR

 MF

 NeuMF

HIN based

 SVDFeaturehete

 SVDFeaturemp

 HeteRS

 FMGrank

Ours

 MCRecrand

 MCRecavg

 MCRecmp

 MCRec

Conclusions

 We designed a three-way neural interaction model by explicitly 

incorporating meta-path based context

 The co-attention model mutually improved the representations 

 Extensive experimental results show the effectiveness of MCRec

 More materials in webpage : www.shichuan.org
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Traditional HIN based Recommendation

 Path based relatedness as direct features

 Path based similarities for enhancing user/item representations 


