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The asymptotic behavior of the Dickey-Fuller test under the

smooth structure changes

Abstract: Enders and Lee (2012) propose a Fourter function augmented Dickey-Fuller unit
root test (FADF) under the smooth breaks. This paper considers the asymptotic behavior of the
standard Dickey-Fuller unit root test when the true data generating process contains smooth breaks.
We show that, in the OLS regression, the f-ratio statistics for testing unit root has the same
asymptotic distribution as that of Dickey and Fuller (1979). That is, the asymptotic validity of the
DF test under the null is not affected by no allowance for a break when there is a break, or by the
allowance for a break when there is no break. The Monte Carlo simulations support our theory.
Meanwhile, simulation also indicates that FADF has good performance for time series with
smooth breaks or abrupt break in small samples, and the incorrect treatment of Fourier terms can
deteriorate the finite sample properties of DF test.
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3| 0]0.0265|0.0510|0. 0345/ 0. 26529| 0. 0437| 0. 9906| 0. 0458| 1. 0000/ 0. 0500| 1, 6000/ 0. 0490| 1. 0000
k=2 | 3| 5|0.0000|0.0000]0.0006|0. 6000/ 0. 0088 0. 0000 0. 0199 0. 5590| 0. 0360| 1. 0000/ 0. 0510] 1. 0ODO
0| 5| 0. 0007 0. 0000[ 0. 0046/ 0. 0000 0. 0182} 0. 0320| 0. 0290| 0. 9534} 0. 0440/ 1. 0000/ 0. 0480} 1. GO0
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3| 0| 0.0576] 0.1990| 0.0519] 0.5120| 0.0503| 1.0000| 0.0505 1.0000
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