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Abstract Weproposemethodology for exact statistical tests of hypotheses formodels
of network dynamics. The methodology formulates Markovian exponential families,
then uses sequential importance sampling to compute expectations within basins of
attraction and within level sets of a sufficient statistic for an over-dispersion model.
Comparisons of hypotheses can be done conditional on basins of attraction. Examples
are presented.
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1 Introduction

In this paper, we develop methodology for exact statistical tests of hypotheses for
models of network dynamics.We introduce statistical models that include a dispersion
parameter to deal with real data, formulate conditional tests that respect a given test
size, and develop practical methods for computing expectations within level sets or
fibers of a sufficient statistic. The methods are applied to examples of biological
networks, including one on abscisic acid (ABA) signalling and another on cancer cell
signalling.

Biological networks are often modeled as discrete dynamical systems in order to
understand interactions and regulatory processes. Boolean models, a two-state con-
ceptual simplification, continue to be developed and used (Albert et al. 2003; Klamt et
al. 2006; Morris et al. 2010; Saez-Rodriguez et al. 2011; Stigler 2006; Thomas 1973,

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-014-0472-y&domain=pdf



