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Weighted Line Graphs for Overlapping Community Discovery

TETSUYA YOSHIDA!+®)

Abstract: We propose an approach for overlapping community discovery via weighted line graphs of net-
works. For undirected connected networks without self-loops, we propose weighted line graphs by: 1) defining
weights of a line graph based on the weights in the original network, and 2) removing self-loops in weighted
line graphs, while sustaining their properties. By applying some off-the-shelf node partitioning method to
the weighted line graph, the node in the original network can be assigned to more than one community based
on the community labels of its adjacent links. Various properties of the proposed weighted line graphs are
clarified. Furthermore, we propose a generalized quality measure for soft assignment of nodes in overlapping
communities. Preliminary experiments are conducted over synthetic networks, and the results indicate that
the proposed weighted line graphs can improve the quality of discovered overlapping communities.
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01 0000000O0D0OO0DOoDo
Table 1 Results of synthetic weighted networks.

c method | ] E] F| F|] EB| B[] F] K
3 labelPropagation 0.001 0.063 | 0.025 | 0.294 | 0.000 | 0.102 | 0.000 0.045
leadingEigenvector || 0.025 | 0.171 | 0.025 0.170 | 0.029 | 0.134 | 0.030 0.135
walktrap 0.057 0.279 | 0.064 0.353 | 0.073 | 0.365 | 0.073 | 0.378

4 labelPropagation 0.001 0.061 | 0.024 | 0.289 | 0.000 | 0.087 | 0.000 0.053
leadingEigenvector | 0.024 0.155 | 0.023 | 0.156 | 0.020 | 0.116 | 0.020 0.117
walktrap 0.048 0.287 | 0.058 0.351 | 0.072 | 0.366 | 0.071 | 0.387

5 labelPropagation 0.001 0.059 | 0.024 | 0.288 | 0.000 | 0.063 | 0.000 0.027
leadingEigenvector || 0.023 | 0.150 | 0.023 0.148 | 0.015 | 0.100 | 0.015 0.100
walktrap 0.048 0.276 | 0.053 0.353 | 0.074 | 0.355 | 0.077 | 0.385
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