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Abstract Time series instability is a problem for many studies that may lead to misleading or unrealistic 
results, so time series stability is a necessary condition in time series analysis. The purpose of this study is 
to introduce some of the unit root tests (Augmented Dickie Fuller test(ADF) - Philips Peron test (PP) and 
KPSS test) to detect the stability of the time series and compare them in the examination of the properties of 
the series and to determine their superiority through the correct classification ratio by simulation using R 
Package. Results showed that when generating stationary models, the KPSS test is suitable for small and 
large samples. While the efficiency of the PP and ADF tests is weak for the small samples, the efficiency of 
the tests increases by increasing the size of the sample. In the generation of the non-stationary models, all 

KPSS, PP and ADF tests are highly efficient whether the samples are small or large. 
Keywords: Correct Classification Rate, Simulation, Stationary, Unit Root Test. 
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1  

2

100 100 95.7 95 100 96.5 57.4 100 95 20.8 92.9 96.5 
4 

100 100 95.3 95.3 100 95.6 57.6 100 95.6 22.1 94.2 96.5 
10 

100 100 95.3 94.6 100 95.8 56.6 100 95.1 22.9 92.6 96.4 
1 

4

100 100 96.6 94.1 100 94.9 55.2 100 96.2 20.7 93.4 96.6 
4 

100 100 94.4 94.6 100 94 55.8 100 95.4 21.2 92.5 94.8 
10 

100 100 95.8 95.1 100 95.6 57.2 100 96 22.1 94.7 96.4 
1 

2

100 100 94.8 95 100 94.5 58.2 100 95.2 18.8 95.2 94.7 
4 

100 100 96.4 95.5 100 95 58.1 100 95.7 21.5 93.8 96.3 
10 

100 100 96.2 95.1 100 95.2 56.6 100 95.2 19.8 92.9 96.1 
1 

4

100 100 95.6 95.6 100 95.8 53.6 100 95.8 23.3 94.3 95.8 
4 

100 100 95.2 95.9 100 95.1 55.4 100 95.5 20.8 93.9 96.5 
10 

2

200n   100n   50n 25n 

1
ADF PP KPSS ADF PPKPSS ADF PPKPSS ADF PPKPSS 

100 100 99.3 98.9 100 100 74 100 99.4 34.3 100 99.1 
1

1.1

 

100 100 98.5 99.2 100 99.6 75.5 100 98.8 39.1 100 98.5 
4 

100 100 98.9 98.8 100 99.6 75.2 100 98.4 44.9 100 98.5 
10 

100 100 97.5 98 100 99.1 72.3 100 98.6 29.2 100 98.8 
1

1.5 
100 100 98.3 98.7 100 98.1 70.6 100 98.2 37.3 100 97.7 

4 

100 100 97.2 99.8 100 97.4 72.8 100 97.9 41.6 100 98.6 
10 

99.8 100 88 76.4 100 83.9 30.1 93.4 78.7 12.6 29.1 78.8 
1

1.5 
100 100 81.5 89.2 100 72 47.7 90.6 55.9 26.9 6.3 49.1 

4 

100 100 67 97.2 100 53.2 69.5 98.9 23.3 45.9 0 16.8 
10 

96.6 100 77.6 54.3 97.9 67.2 18.9 41.9 53 8.6 8.1 53 
1

1.1 
99.8 100 59.8 84.8 98.9 35.8 46.5 10.4 11.3 23.9 0 4.3 

4 

100 100 26.8 98.5 100 4.4 73.3 0.1 0 42.8 0 0 
10 



Comparison of Unit Root Tests to Examine Stationary Time Series Using Simulation                        Altaher  et al.  

JOPAS Vol17 No.2 2018                                                                                                                       30 

3

200n   100n   50n   25n   

ADF PP KPSS ADF PPKPSS ADF PPKPSS ADF PPKPSS 

100 100 92.9 85.3 100 95.4 55 97.1 90 9.9 16.3 92.7 1.5 7 

99.9 100 91.9 82 100 90 33.8 94.9 82.4 19.3 30.7 86.6 
2.5 

2 
5 

99.8 100 91.4 82.7 100 87.7 41.4 97.7 83.8 9.1 41.8 85 

2.5 

3 3.5 

1 

100 100 90.2 85.2 100 89.5 30.5 95.3 83.8 10.3 32.4 84.2 

2.5 

4 
3.5 

1 

74 

2

200n   100n   50n   25n 

 ADF PPKPSS ADF PPKPSS ADF PPKPSS ADF PPKPSS 

95.6 95.1 100 96.3 94.6 100 95.8 94.4 100 96 97.2 100 
1 

95.2 93.3 100 96.5 94 100 96.4 95.2 100 94.5 94.3 100 
4 

95.3 92.6 100 95.5 94.6 100 96.3 95.2 100 96 95.8 100 
10 

7 

2115

2 

3 

[4]- Bierens, H.J. (2001). "Unit roots", 
Ch. 29 in A Companion to 
Econometric Theory, editor B. 

Baltagi, Oxford: Blackwell Publishers, 
610–633. "2007 revision" 

[5]- Dickey, D. A.; Fuller, W. A. (1979). 
"Distribution of the estimators for 
autoregressive time series with a unit 
root". Journal of the American 
Statistical Association. 74 (366a): 
427–
431. doi:10.1080/01621459.1979.10
482531. 

[6]- Patterson, K. (2012), Unit Root Tests 
in Time Series, 2, Palgrave 
Macmillan. 

[7]- Phillips, Peter CB, and Pierre Perron. 
"Testing for a unit root in time series 

https://en.wikipedia.org/wiki/Blackwell_Publishers
http://econ.la.psu.edu/~hbierens/UNITROOT.PDF
https://en.wikipedia.org/wiki/Journal_of_the_American_Statistical_Association
https://en.wikipedia.org/wiki/Journal_of_the_American_Statistical_Association
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1080%2F01621459.1979.10482531
https://doi.org/10.1080%2F01621459.1979.10482531
https://en.wikipedia.org/wiki/Palgrave_Macmillan
https://en.wikipedia.org/wiki/Palgrave_Macmillan


Comparison of Unit Root Tests to Examine Stationary Time Series Using Simulation                        Altaher  et al.  

JOPAS Vol17 No.2 2018                                                                                                                       31 

regression." Biometrika (1988): 335-
346 

[8]- Maddala, Gangadharrao S., and 
Shaowen Wu. "A comparative study of 
unit root tests with panel data and a 
new simple test." Oxford Bulletin of 
Economics and statistics 61.S1 
(1999): 631-652. 

[9]- Sims, Christopher A., James H. 
Stock, and Mark W. Watson. 
"Inference in linear time series models 
with some unit roots." Econometrica: 
Journal of the Econometric 
Society (1990): 113-144. 

[10]-  Dreižienơ L, Duþinskas K, 
Paulionienơ L. Correct classification 

rates in multi-category discriminant 
analysis of spatial Gaussian data. 
Open Journal of Statistics. 2015; 5:1, 
p. 21-26. 

 

 


