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We present a mixed model representation of multidimensional P-splines with B-spline basis
for data with an array structure. The method is based on the singular value decomposition
of the penalty which allow us to split the penalty into a null penalty (the fixed part) and a
diagonal penalty (the random part) .This decomposition results in a new basis which enables
us to decompose a surface into a an additive plus a non-additive (interaction) component.
This method allows us to have a different penalty in each direction of the array, avoiding
the restrictions imposed by smoothing methods that require an isotropic penalty. We have
developed an arithmetic of arrays which leads to low storage, high speed computation of
the residual maximum likelihood for estimation of variance parameters and the estimates
of fixed and random effects as a sequence of nested operations. The method extends easily
to the generalized linear mixed model context. We illustrate our methods with examples of
mortality data indexed by age and year of deaths and a particular application on multivariate
density estimation.


