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Asymptotic distribution of unit root test based on
ESTAR model with trend term

HU Junjuan, Murtala Adam Muhammad
(School of Sciences, Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: The unit root test of two different forms of ESTAR (exponential smooth transition
autoregression) model with trend term was discussed to figure out the limit distribution of KSS
(Kapetanios-Shin-Snell) test statistics under two different forms of ESTAR model with trend
term, based on the auxiliary equation. By comparison, it is found that the limit distributions of
test statistics are not consistent in the two models with trend terms. This result shows that the
two forms need to be distinguished before ESTAR model with trend term is used. Because the
limit distribution is not consistent, the conventional OLS (ordinary least squares) detrended
critical value cannot be used to give the test results, otherwise the results would be unreliable,
which provides theoretical references for further research on unit root test of STAR (smooth

transition autoregression) model with deterministic trend and a new way to further improve the
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power of STAR unit root test with trend term.

Keywords: unit root test; linear trend; ESTAR (exponential smooth transition autoregression) model
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