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A NEW METHOD OF SURROGATE DATA TEST FOR
LINEAR NON-GAUSSIAN TIME SERIES™
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ABSTRACT

Surrogate data testing is a popular method to detect nonlinearity and chaos in time series and has been widely used in many
applications with erratic time series. With the explicit null hypothesis that the time series is generated from a linear stochastic
Gaussian stationary process the surrogate data test based on phase randomization may give false alarm for nonlinearity at a linear
non-minimum phase non-Gaussian sequence. So we propose a new method to test the hypothesis of linear non-Gaussian process in
light of typical realization of surrogates. With the ARMA parameters estimated from high-order cumulants and the series itself a
method to estimate the input noise of a non-minimum phase sequence is developed based on power spectrum equivalence which
is the bottle-neck to generate surrogates for non-minimum phase time series. The results of numerical experiments confirm our ap-

proach to test non-minimum phase non-Gaussian process.
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