
Meta-path Reasoning of Knowledge 
Graph for Commonsense 

Question Answering

Frontiers of Computer Science, DOI: 10.1007/s11704-022-2336-6

Miao ZHANG, Tingting HE, Ming DONG



Problems & Ideas
• Problems of conventional commonsense QA approaches:

– Pre-trained language models struggle with structured knowledge and 
lack sufficient interpretability for logical reasoning.

– Existing GNN approach does not consider the reasoning path, which is 
limited in representing complex knowledge associations.

• Ideas: A multi-hop graph inference model that takes both 
knowledge graph and meta-paths in the inference process;

Overview of model architecture. Left: workflow of inference; Top right: Fusion of meta-paths and knowledge graph; Bottom

right: Multi-level attention interaction in gnn.
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Fusion Message Aggregation

Multi-level Attention Interaction

MRGNN 

Layer

KGs

L × 

Attention Pooling

Softmax

Softmax

L
in

ea
r

L
in

ea
r

L
in

ea
r

L
in

ea
r

Entity Aggregation Meta-path Aggregation

l-th Layer

Meta-path Emb

Entity Emb

LM Emb

(l+1)-th Layer

(l+1)-th Layer

l-th Layer

Meta-path Construction

Meta-path Encoder



Main Contributions
• Contributions:

– A novel multi-hop graph inference model that fuses meta-paths for 
commonsense question answering;

– Three meta-path patterns to align the forms of meta-paths and QA 
context, providing direct evidence for inference;

– A multi-level attention-based neural graph network to aggregate the 
correct knowledge and complete inference.

Performance of baseline models. Left: the accuracy on CommonsenceQA in-house split; Right: the accuracy on OpenBookQA.


