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Heterogeneous Information Network 
Embedding for Recommendation
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Trandition Recommendation

Matrix Factorization Cold-start problem

HIN-based 
Recommendation 

Limited ability of 
information extraction 

and exploitation

weakness
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Network Embedding

Network Embedding
• Deepwalk
• Node2vec
• LINE
• SDNE
• …

l Towards homogeneous 
network.

l Limited ability to uncover 
complex semantics of HIN  

weakness
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Heterogeneous Information Network Embedding

HERec

Framework

Fuse Embeddings into MF for Recommendation
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HIN Embedding

Metepath based random walk

Type Constraints and Filtering

• Uncover heterogeneous information with homogeneous NE objective

• Utilize more neighbor information with a fix-length window 
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Embedding for single metapath

Embedding Fusion

HIN Embedding

• Uncover different information of various meta-
paths

• A good fusion function should be learned 
according to the specific task 



7© 2016 BUPT TSEG

Based Rating Prediction

Recommendation

Extended Rating Prediction
• Integrated with HIN Embeddings
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Fusion functions

Recommendation
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Model Objective

Model Learning

Recommendation
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Dataset
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Metric and Settings

Metric

• 𝑅𝑀𝑆𝐸 =
∑(",$)∈'(#",$$#̂",$)(

|(|

• 𝑀𝐴𝐸 =
∑(",$)∈' |#",$$#̂",$|

|(|
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Compared Methods

Typical methods
• PMF

• SoMF 

HIN-based Methods
• FMHIN

• HeteMF 

• SemRec

• DSR

NE-based methods
• HERecdw
• HERecmp

Variants of HERec
• HERecsl
• HERecpl
• HERecpnl
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Effectiveness 
Experiments
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Detailed Analysis
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Detailed Analysis
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