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Knowledge graphs (KGs) are comprised of knowledge triples in 

the form of (h, r, t), where h and t correspond to the head 

and tail entities and r denotes the relation between them, e.g. 

(Beijing, capitalOf, China). Knowledge graph completion aims 

to fill the missing values into incomplete triples. 
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In this paper, we proposed a novel neighborhood-aware

model RGHAT for the KGC task. RGHAT is equipped with

a hierarchical attention mechanism, which can effectively

aggregate the local neighborhood information of each entity.

Particularly, the hierarchical attention mechanism provides a

fine-grained learning process for the proposed model, which

increased the interpretability of RGHAT. Moreover, further

analysis showed the results of RGHAT were more consistent 

with human intuition compared to other neighborhood-aware 

models. Finally, extensive experiments on popular 

benchmarks clearly validated the superiority of RGHAT against 

various sate-of-the-art baselines.
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We find the neighborhood of an entity can be viewed as a 

hierarchical structure.

Figure 1: Subgraph of a KG containing existing triples 

(solid lines) and the inferred ones (dashed lines).

Motivation

Question: Can we take advantage of the local neighborhood 

information of an entity with the hierarchical structure?

Methodology

1. We design an encoder-decoder framework.

2. The encoder learns entity representations in a GNN manner 

with the hierarchical attention mechanism.

3. The decoder is an existing model, ConvE.

2. Second layer: entity-level attention, which enables our 

model to highlight the importance of different neighboring 

entities under the same relation. 

Finally, the two-level attention scores are further combined 

into a triple-level attention score.

Hierarchical attention mechanism:

1. First layer: relation-level attention, which is inspired by the 

fact that the weights of different relations differ greatly in 

indicating an entity.

Dataset: FB15k, WN18, FB15k-237 and WN18RR

Results

1. Most existing models treat the triples in KGs 

independently, and fail to pay attention to the local 

neighborhood information of an entity.

2. Graph neural network (GNN) enables each node to gather 

information from its neighborhood.

Question: Can we leverage the local neighborhood of an 
entity for the KG completion task using GNNs?


