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Kemeny’s constant is a global measure of closeness to non-connectivity of a graph [4], [5]. Its variation, after
removing an edge e, has been used in [1] to define the centrality of the edge e in an undirected graph. This
measure, suitably modified, has been applied to cut-edges and an explicit expression has been provided for
certain classes of graphs in [2]. Here, we propose a sort of directional derivative of the Kemeny constant as
a measure of the edge centrality. We prove the positivity of this measure, provide an explicit expression in
terms of the inverse of the modified graph Laplacian, show that it can also be applied to cut-edges with no
modification, relate it to the measure of [1] and [2], and provide algorithms for its computation. Advantages
with respect to the previous measures are discussed, and an application to the analysis of the road map of Pisa
is shown.
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