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The logistic regression model constitutes a natural and simple tool to un-
derstand how covariates (when available) contribute to explain the topology
of a binary network. Parallel to this model, the W-graph model constitutes
a fairly general model to for random graph, without any side information.
Still, beside the issues raised by its inference, the graphon model suffers
severe identifiability issues.

In this work, we propose to combine the logistic model for graph with
a W-graph residual term. Such an extra term aims at characterizing the
residual structure of the network, that is not explained by the covariates.
The goodness-of-fit of the logistic regression then amounts to check if the
graphon function associated with the residual W-graph is constant.

We approximate this new generic logistic model using a class of models
with blockwise constant residual structure (see Latouche and Robin (2015)).
This framework allows to derive a Bayesian procedure from a model based
selection context using goodness-of-fit criteria. All these criteria depend on
marginal likelihood terms for which we provide estimates relying on two
series of variational approximations (see Latouche et al. (2015)).

The accuracy of proposed inference procedure is assessed through a sim-
ulation study and its use will be illustrated on several networks from social
and life sciences.
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