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FIG. 1: The spectrum of the adjacency matrix of a sparse network generated by the block model (excluding the zero eigenvalues).
Here n = 4000, ¢;, = 5, and ¢,y = 1, and we average over 20 realizations. Even though the eigenvalue A = 3.5 given by (2)
satisfies the threshold condition (1) and lies outside the semicircle of radius 2,/¢ = 3.46, deviations from the semicircle law cause
it to get lost in the bulk, and the eigenvector of the second largest eigenvalue is uncorrelated with the community structure.
As a result, spectral algorithms based on A are unable to identify the communities in this case.
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