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Asymptotic behaviour of the posterior distribution is studied in a broad class of statistical models

that can be misspecified, that is, the true distribution of the data does not belong to the consid-

ered parametric family of models. We focus on the case where the best parametric model that

approximates the true distribution is non-regular, that is, where the parameter corresponding to

the best parametric model is on the boundary of the parameter set. We show that in this case

the posterior distribution has not only Gaussian components as in the case of regular misspecified

models but also Gamma distribution components. The form of these components depends on the

behaviour of the prior distribution near the boundary, and the rate of convergence is faster than

the parametric rate. These results will be illustrated on real data from medical imaging.

These results can be applied for adjusting the posterior distribution, in particular its variability,

in various cases where the model is misspecified deliberately, e.g. by doing approximate computa-

tion for complex high dimensional models. Another application of the results is a diagnostic tool

for possible model misspecification, for instance, incorrect link function generalised linear models

or incorrect order of autoregressive models.
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