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Finding measures of interaction among cortical regions from time series in sleep
studies
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Multivariate time series data from sleep studies reflect brain activities
with cortical regions interacting to process information. While objective measures of linear
interactions like Granger-causality exist, their clinical utility remains uncertain due to
limitations in detecting nonlinear interactions in noisy settings. In this study, we investigated

cross-bicoherence -- a higher-order spectral statistic -- as a promising indicator of nonlinear
interaction. Our results of simulation studies demonstrate that cross-bicoherence provides greater
power for detecting quadratic phase coupling, a hallmark of nonlinear interaction, than bivariate
spectral Granger-causality does, when applied to sample time series of perturbed periodic signals.
These findings encourage the clinical application of the higher-order spectral measure.
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