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Figura 1. Reconstruction of the air transportation network
of Eastern Europe. A, The true air transportation network.
The area of each node is proportional to its betweenness cen-
trality, with Moscow being the most central node in the net-
work. B, The observed air transportation network, which we
build by randomly removing 20% of the real links and replac-
ing them by random links. C, The reconstructed air trans-
portation network that we obtain, from the observed network,
applying the heuristic reconstruction method described in the
text and methods. For clarity, in B (respectively, C) we do
not depict the correct links, but only: (i) missing links in
orange, which exist in the true network but not in the obser-
vation (reconstruction), and (ii) spurious links in blue, which
do not exist in the true network but do exist in the obser-
vation (reconstruction). As in A, the area of each node is
proportional to its betweenness centrality, with the black cir-
cle representing the true betweenness centrality of each node.
The color of each node represents the relative error in the
degree of the node, with respect to the true degree.

Network analysis is currently used in a myriad of con-
texts, from identifying potential drug targets to predict-
ing the spread of epidemics and designing vaccination
strategies and from finding friends to uncovering criminal
activity. Despite the promise of the network approach,
the reliability of network data is a source of great con-
cern in all fields where complex networks are studied.
We present a general mathematical and computational
framework to deal with the problem of data reliability
in complex networks1. In particular, we are able to re-
liably identify both missing and spurious interactions in
noisy network observations. Remarkably, our approach
also enables us to obtain, from those noisy observations,
network reconstructions that yield estimates of the true
network properties that are more accurate than those
provided by the observations themselves. We will illus-
trate the methods with examples from systems biology
(metabolome and proteome) and from the social sciences
(the voting patterns of US Supreme Court justices).
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