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Abstract
In many studies, interest lies in understanding how frequency domain patterns of time series are
associated with covariates when time series are collected from multiple participants and multiple
time series are collected from the same participant. The motivation for this talk is a study that
seeks to quantify how nervous system modulation and stress are associated with poor sleep in
older adults through an analysis of heart rate variability epochs collected during different
periods of sleep. Despite the wealth of methods developed to address such questions when
interest lies in time domain parameters, primarily under the banners of longitudinal and
functional data analysis, comparatively little attention has been directed towards such questions
when scientific interest lies in frequency domain parameters. This talk discusses a mixed effects
Cramér spectral representation that can be used to model the effects of covariates on secondorder power spectra while accounting for correlations among the time series collected from the
same participant. The transfer function is composed of a deterministic component to account for
the population-average effects and a random component to account for participant-specific
deviations. The resulting log-spectrum has a functional mixed effects representation where both
the fixed effects and random effects are functions in the frequency domain. A data-driven
iterative estimation procedure is offered for efficient periodic smoothing spline estimation and
inference.
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