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Abstract

In this study, various time series are analyzed to check nonlinearities of the data. The nonlinearity of
a system can be investigated by testing the randomness of the time series data. To test the
randomness, four nonparametric test statistics and a new test statistic, called the BDS statistic are used
and the results are compared. The Brock, Dechert, and Scheinkman (BDS) statistic is originated from
the statistical properties of the correlation integral which is used for searching for chaos and has been
shown very effective in distinguishing nonlinear structures in dynamic systems from random structures.
As a result of application to linear and nonlinear models which are well known, the BDS statistic is
found to be more effective than nonparametric test statistics in identifying nonlinear structure in the
time series. Hydrologic time series data are fitted to ARMA type models and the statistics are applied
to the residuals. The results show that the BDS statistic can distinguish chaotic nonlinearity from
randomness and that the BDS statistic can also be used for verifying the validity of the fitted model.
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