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This project was to prepare a basic theory of nonlinear time series
analysis when the underlying dynamics includes stochastic elements. Especially, this project aimed
at answering the following question: How should we characterize a time series generated from a
nonlinear stochastic system?

First, we separated the test of linearity-nonlinearity from the properties of
determinism-stochasticity by using the temporal mean for the square of x(t)x(t+l) as a test
statistic in surrogate data analysis. Second, we prepared a test of stochasticity using the
properties that the variety of time series motifs related to permutations or recurrence plots may
grow in a non-exponential fashion if the underlying dynamics is stochastic. Especially, we have
showed explicitly the possibilities that the weather and a foreign exchange market are examples of
nonlinear and stochastic dynamics for the first time.
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