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The detection of community structure in static and dynamic graphs (Fortunato, 2010) will be reviewed and applied to real data, such as social media and biological networks. The review will focus on the state-of-the-art Infomap method (Rosvall and Bergstrom, 2008; Rosvall et al., 2010; Bohlin et al., 2014), which requires a strong information-theoretic background that combines Huffman codes and Shannon’s source coding theorem (Cover and Thomas, 2012). The inventors of the Infomap method have shown that the problem of finding a community structure in networks is equivalent to solving a coding problem. Infomap method will be compared to the Louvain method (Blondel et al., 2008) and other traditional community detection methods (Girvan and Newman, 2002; Clauset et al., 2004), with respect to several evaluation measures. Since the Louvain method aims at maximizing the modularity and Infomap aims at minimizing the codelength description, it is necessary to compare existing community detection algorithms with respect to the same evaluation measures. Therefore, the candidate will investigate evaluation measures (beyond NMI, Rand, adjusted Rand, etc.) for a direct comparison between graph partitionings into communities and he/she is expected to implement them in R programming language, so as to provide a direct comparison between any two igraph “communities” objects (http://igraph.org/).
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