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In studies of hydrodynamic turbulence and nonequilibrium systems, it has been
demonstrated that the observed non—Gaussian probability density functions are often
described effectively by a superposition of Gaussian distributions with fluctuating
variances. Based on this framework, we propose a general method to characterize
intermittent and non—Gaussian time series. In our approach, an observed time series is
assumed to be described by the multiplication of Gaussian and amplitude random variables,
where the amplitude variable describes the variance fluctuation. It is shown analytically
that statistical properties of the log—amplitude fluctuations can be estimated using the
logarithmic absolute moments of the observed time series. This method is applicable to
a wide variety of symmetric unimodal distributions with heavy tails. By analyzing random
cascade—type processes and superstatistical non-Gaussian models, we demonstrate that our
method can provide detailed characterization in a wide range of non—Gaussian fluctuations.
Using this method, we study healthy heart rate variability, which show the slow
convergence to a Gaussian distribution through coarse graining procedure.

Moreover, to study asymmetric intermittent fluctuations observed in complex systems,
we propose positive— or negative—directional non—Gaussian statistics. As a numerical
example of asymmetric intermittent fluctuations, we heuristically introduce a random
cascade—type model. Using our method, it is demonstrated that the asymmetric properties
of heart rate variability depend on aging and autonomic disorder.
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