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Abstract:

NonLinear Mixed effects Models (NLMM) and SEIf-MOdeling nonlinear Regression (SEMOR) models
are often used to fit repeated measures data. They use a common function shared by all subjects to model
variation within each subject and some fixed and/or random parameters to model variation between subjects.
The parametric NLMM may be too restrictive and the semi-parametric SEMOR model ignores correlations
within each subject. We propose a class of Semi-parametric Nonlinear Mixed effects Models (SNMM) which
extend NLMMs, SEMOR models and many other existing modelsin a natural way. A SNMM assumes that the
mean function depends on some parameters and nonparametric functions. The parameters provide an
interpretable data summary. The nonparametric functions provide flexibility to alow the data to decide some
unknown/uncertain components, such as the shape of the mean response over time. A second stage model with
fixed and random effects is used to model the parameters. Smoothing splines are used to model the
nonparametric functions. Covariate effects on parameters can be built into the second stage model, and
covariate effects on nonparametric functions can be constructed using smoothing spline ANOVA
decompositions. Applications of SNMMs are illustrated with analyses of areal data set. Thisis ajoint work
with Chunlei Ke at St. Jude Medical.
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