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Fast Fragmentation of Networks using Module-Based Attacks
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The choice of the community detection algorithm

Well established non-heuristic graph partitioning algorithms such as the ones by
modularity maximization, statistical inference, and spectral normalized-cut [1] have all a
computational requirement drawback for real networks. Most of them are only feasible
for networks composed of a few hundred nodes. Henceforth, for real networks with
thousands or millions of nodes we must use heuristic algorithms that are much less
expensive computationally. On the other hand, the specific choice of the community
detection method would impact the MBA efficiency only if the list of bridging nodes
and edges changed significantly. In this sense, as pointed out by Fortunato et al. [2], the
Infomap method by Rosvall and Bergstrom [3] and the Louvain method by Blondel and
et al. [4] are the best performing community detection algorithms for multiple testing
benchmarks.

S2 Fig shows the average attack for one network case (PG), represented with a solid
line, surrounded by a gray shadow which represents the variation corresponding to ten
individual runs of the Louvain method and the corresponding curve for ten runs of the
Infomap method. As can be seen, the variation among different instances of the
community extraction algorithm is very small compared to the difference between MBA
and CBA method. Although there are some differences in the definition of the
communities, the behavior of the MBA curves are very similar and the bands of both
methods strongly overlap. Therefore both methods of community extraction, Infomap
and Louvain, are equally suited to be used as part for the attacking method.
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