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Abstract

Nonlinearity is necessary for time series to be treated as chaotic time series. A new test statistic for nonlinearity which is

based on the ratio of the multistep normalized prediction error with respect to linear AR models and nonlinear AR models is used

to detect the weak nonlinear components contained in time series by the surrogate data method. Taking example for Lorenz time

series the effect of related parameters for test statistic estimation is analyzed. By the nonlinearity tests for chaotic time series

the proposed test statistic dyag has better discrimination power for weak nonlinearity than the test statistic 0 yic based on AIC rules

and the zeroth order nonlinear prediction error 6p

which shows that the proposed test statistic has strong adaptive abilities for

time series. And for different time series the parameters with best nonlinearity discrimination performance are kept constant.

The stabilization of parameters facilitates the nonlinearity test for other time series.
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