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Testing for unit root in nonlinear ESTAR
model with GARCH errors

HU Junjuan, WANG Wei

(School of Sciences, Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: The unit root test for ESTAR model with GARCH errors is conducted. The KSS-
type test statistics are rewritten in the form of self-normalized partial sums, and thus the
asymptotic distributions of the test statistics are derived with zero mean and nonzero mean
respectively. Moreover, through Monte Carlo simulation the asymptotic distributions are
compared with those obtained under independent identical distribution (i. i. d.) errors, and
furthermore, the KSS-type statistics are found to have better power than that of the standard
Dickey-Fuller test under the alternative non-linear stationary ESTAR-GARCH model.
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Table 1 Power of r under alternative hypothesis

BH s B 0 T=50 T=100 T=200
T DF T DF T DF
0.01 0.376 9 0.217 4 0.856 6 0.762 6 0.998 4 0.999 7
(0.1,0.2,0.7) 0.05 0.825 3 0.786 6 0.997 3 0.999 5 1.000 O 1. 000 O
0.10 0.936 5 0.953 8 0.999 6 1.000 0 1.000 0 1.000 0
0.01 0.358 0 0.203 1 0.870 0 0.792 8 0.999 3 0.999 9
(0.1,0.1,0.8) 0.05 0.846 1 0.825 9 0.998 6 0.999 9 1.000 0 1.000 0
0.10 0.952 6 0.972 0 0.999 9 1.000 0 1.000 0 1.000 0
0.01 0.503 9 0.328 7 0.964 7 0.965 2 1.000 O 1. 000 O
(0.1,0.05,0.9 0.05 0.928 7 0.947 8 0.999 9 1.000 0 1.000 0 1.000 0
0.10 0.982 9 0.994 8 1.000 O 1. 000 O 1. 000 O 1. 000 O
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Table 2 Power of r, under alternative hypothesis

T—=50 T—100 T—200
Bl wrarp) g - DF . DF .. DF
0.01 0.211 6 0.118 2 0.531 4 0.329 0 0.942 2 0.910 3
€0.1.0.2.0.7) 0. 05 0.543 1 0.374 5 0.945 5 0.942 5 0.999 7 1.000 0
0.10 0.735 1 0.637 7 0.990 5 0.997 9 0.999 9 1.000 0
0.01 0.176 1 0.115 8 0.492 6 0.302 6 0.946 2 0.928 6
(0.1.0.1.0.8) 0.05 0.537 8 0.365 1 0.957 1 0.965 1 0.999 9 1,000 0
0.10 0.753 9 0.669 0 0.995 1 0.999 4 1.000 0 1.000 0
0.01 0.238 8 0.132 5 0.703 8 0.537 2 0.994 0 0.998 8
(0.1,0.05,0.9) 0.05 0.691 3 0.539 2 0.993 6 0.999 0 1,000 0 1.000 0
0.10 0.872 7 0. 866 8 0.999 7 1.000 0 1.000 0 1.000 0
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