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The nodes in a network may be grouped into equivalence classes according to the role
they play. The grouping is based upon their connections with nodes in either the same role or
different roles [1]. Browet and Van Dooren introduced a node similarity matrix for solving this
role extraction problem in directed graphs [2]. The sought matrix is the solution of the matrix
equation

X − β2(AXAT + ATXA) = AAT + AT A,

where A is the adjacency matrix of the network. In a later step, the similarity matrix allows
grouping together nodes assigned to the same role. However, this procedure tacitly relies on
the assumption that connections inside and between the different roles are fairly uniform, a
condition rarely fulfilled in real-world networks. In this talk, I propose a variant of the Browet-
Van Dooren method that operates on a suitable diagonal scaling of the adjacency matrix to
compensate for the inhomogeneity of node connections.
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