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Bayesian Hierarchical Functional Mixed Effects Model

with Shape Constrained Gaussian Processes

<Abstract>

We propose a Bayesian hierarchical functional mixed effects model for grouped data
observed unequally spaced time. Our method is formulated as multivariate functional
mixed effects model whose mean part and random part modeled by a Bayesian spectral
analysis with and without shape constrained, such as monotone, convex, U-shaped, and
multiple-extremes. By assuming on hierarchical structured on spectral coefficient, our
model can capture a overall mean trend as well as group trend and subject-specific
trend. For flexible modeling for a serial dependence in the temporal data, we assume

that error term is a multivariate Ornstein-Uhlenbeck process. Inference is performed by
Markov chain Monte Carlo methods.
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