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l Document classification, a task of using algorithms to automatically classify the input document to one or 
multiple categories. Nevertheless, almost all graph-based methods are de-signed to construct static word co-
occurrence graph for the whole document without considering sentence-level information.

three potential 
challenges

Word ambiguity Word synonymity
Dynamic 

contextual 
dependency

l We construct a trainable individual graph consisting of sentence-level subgraphs for each document.
l We propose a sparse structure learning model via GNNs to learn an effective and efficient structure with 

dynamic syntactic and semantic information for each document.
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Graph Construction
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Local and Global Joint Message Passing
k-th iteration of message passing process in a GNN

obtain the entire graph’s representation

The message passing part can be reformulated as:
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Sparse Structure Learning
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Sparse Structure Learning

Gumbel-Softmax to approximate it as follows: 
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Reconstructing Sparse Graph
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