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Dane Taylor and Juan Gabriel Restrepo

estimated in important applications (e.g., the power
grid [19] and air transportation networks [20]). Besides
relaxing the ensemble assumptions of previous research
(e.g., that the network is strictly Markovian), one signif-
icant advantage of this approach is that it can easily
account for arbitrary strategies of node/link removal.
Network-specific approaches are therefore well suited
for developing network-specific attack/defense strategies,
immunization techniques, etc. In addition to estimating
the percolation threshold, we predict the expected number
of nodes accessible to each node after the network disin-
tegrates. This has various applications such as predicting
the outbreak size of an epidemic [1]. We finally show that
our method may be used to study the fragmentation of
a network subject to either probabilistic or deterministic
attack.

Analysis. – We formalize weighted percolation (i.e.,
in which nodes and/or links are retained with arbitrary
probabilities) as follows: for a network with N nodes
described by a possibly asymmetric adjacency matrix A
(Anm = 1, if a link exists from node n to node m and
Anm










