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Present protein interaction datasets are plagued by large false-positive and false-
negative rates. In their present state they moreover represent only a fraction of the
true interaction network. Here we show how an error model for protein interaction
data can be used to (i) assess and compare different datasets, (ii) assign statistical
weights to reported interactions, and (iii) construct confidence intervals for network
analyses. We furthermore show how this error model combined with multi-model
inference (MMI) and Bayesian model averaging can be used to infer properties of
a true interaction network from present noisy and incomplete network datasets. A
detailed mathematical analysis of the properties of noisy and incomplete networks
shows that incompleteness rather than reported levels of noise affect our inferences
more profoundly. The power of the MMI approach for inferring properties of net-
works from noisy and incomplete subnets is illustrated by applications to S.cerevisiae
and human protein interaction data.
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