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Motivation 

1. Exploring and analyzing the human behavior of specific 
groups can assist some organizations in making decisions. 

2. Human behavior is implicated in social actions that 
individuals have already performed, but these actions are 
difficult to observe in their entirety. 

3. Based on the insufficient information, predicting individuals 
who may take specific actions and further categorizing them 
into specific groups, which we call potential behavior 
prediction, is a challenging task. 
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Main idea 
1. We propose a novel network embedding model that 
captures structural semantics, attribute semantics, and the 
interrelationships between them in the heterogeneous 
behavior network (HBN) for potential behavior prediction. 

2. We design an attribute encoder network to learn the 
mapping of heterogeneous attributes into a common space. 

3. Experiments on two real-world datasets show that this 
approach outperforms other similar methods on various 
heterogeneous information network mining tasks for 
potential behavior prediction. 
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Method 

1. a4HNE jointly embeds human beings and actions 
associated with attributes in the HBN into a common space. 

2. Three important points are considered, i.e., structure 
proximity which suggests that the embeddings of explicitly 
connected nodes are similar to each other, attribute 
resemblance which indicates that nodes with similar 
attributes tend to have similar embeddings, and 
heterogeneity fusion by which the heterogeneous structure 
and the attributes are fused. 
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Major results 
Results of link prediction on the AMiner and HIK datasets 
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Results of classification on 
the HIK and AMiner datasets 

Major results (Cont’d) 
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Major results (Cont’d) 
Results of clustering on the HIK and AMiner datasets 
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Major results (Cont’d) 
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Major results (Cont’d) 
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Major results (Cont’d) 
Hyper-parameter analysis on the HIK dataset (TR=50%) 
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Major results (Cont’d) 
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Conclusions 

1. We have constructed the HBN from mass humans and 
actions information. 

2. We have introduced a novel network embedding method, 
human-action-attribute-aware heterogeneous network 
embedding (a4HNE), which handles the HBN and embeds 
nodes in the HBN into a common space. 

3. Extensive experiments demonstrated that a4HNE is 
effective and robust for various heterogeneous information 
network mining tasks for human potential behavior 
prediction. 
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