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Advances in modern technology have facilitated the collection of data that are measured over
a number of randomly distributed points (e.g. time) on the same subject, or experimental unit.
Such data often referred to as ”functional data”, arise commonly in health sciences research.
We describe the framework and inferential tools for hierarchical functional data where the functions at the lowest hierarchy level are spatially correlated. Previous literature to analyze such
settings includes a Bayesian wavelet-based procedure (Morris and Carroll, 2006) as well as
a Bayesian semiparametric method based on regression splines (Baladandayuthapani et al.,
2007), both computationally intensive techniques. We present a new approach in which the
hierarchical functions are modelled nonparameterically using multilevel eigenfunction bases,
which appear in a multilevel functional principal component scenario, plus a weakly stationary
process to account for the spatial correlation. For each level, the eigenfunction basis is estimated from the data and the functional principal component score estimates are obtained by
a conditional step; a method which is conceptually simple and straightforward to implement. A
second novelty of our methodology is in using kernel smoothing estimation to estimate the spatial covariance function. The proposed procedure is illustrated with a simulation study and p27
measurements data over relative cell position for a sample of rodents, in a colon carcinogenesis
study.
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