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How? 
1. Graph-SCP uses a bipartite and hypergraph representation of a set cover 

instance 
2. It computes features for each variable from each representation, like degree, 

PageRank and an edge-weight dependent variation of PageRank for the hyper 
graph 

3. A GNN is trained offline to predict the subset of variables that lie in the solution in 
a supervised manner with an unsupervised component reducing the LP relaxation 
of the input set cover instance  

4. The top  percent of variables are selected as the input to a traditional solver. If 
the solution found is higher than a user-defined objective criteria, the percentile is 
reduced to pass in a larger subset of variables
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Problem Statements:  
Can we use graph machine learning to speed up the set cover problem? 
Can we do so without loss in solution quality?  
Can we do so in a solver agnostic manner? 

Datasets:  
We generate 4 instance types, each spanning a range of characteristics. Here,  is 
the number of rows,  the number of columns, and  is the density of the instance.
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Results:  
Comparison of Gurobi and SCIP with and without Graph-SCP. Graph-SCP runs 
significantly faster while maintaining solution quality. Results are averaged across 30 
instances for each instance type. 

Results:  
Graph-SCP aids the traditional solvers in finding better incumbent solutions faster. 
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Goal: Cover the universe 
with the fewest possibly sets

(B) Bipartite Graph Representation (A) Set Cover Instance (C) Hypergraph Representation


