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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. 

   Time Series  

  Analysis

[1][2]

  

Stationary

[3]

Fuiller (DF)-Dicky

http://www.suj.sebhau.edu.ly/
mailto:haf.alaswed@sebhau.edu.ly
mailto:haf.alaswed@sebhau.edu.ly
http://kenanaonline.com/users/ahmedkordy/tags/132625/posts
http://kenanaonline.com/users/ahmedkordy/tags/132625/posts
http://kenanaonline.com/users/ahmedkordy/tags/132625/posts
http://kenanaonline.com/users/ahmedkordy/tags/132625/posts


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

JOPAS Vol17 No.2 2018                                                                                                                       24 

Philips Perron (PP)KPSS

[6],[5],[4]

.

2.

2.2Time series: 

t

tyt

ty

)(tfyt :                           

:

2General Trend:

7

2

Passengers Air R

2: Variations Seasonal:

2

7891

4788

 

2

3-Cyclical Variations::



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

JOPAS Vol17 No.2 2018                                                                                                                       25 

. 

[3]

4Irregular Variations : 

.[3]

2.2 :

.

7-Stationary Time Series: 

.

2Stationary  -Non 

Time Series: 

3

3

 R

3.2 

2Autoregressive 

Process:

P

ty

t

tptptt yyy    ...110

J ,...,, 10 

ptyyy ,...,, 21. 

tt

2- Walk  Random

Model:

11 

ty
 

ttt yy   10

tt

ttyt

[3]

3- :Moving Average 

Model:

P 

tptptt vyyy    ...11

jJt

tyPJ ,...,2,1tv

P

2.2  Testing 

Stationary of Time Series:

Staionary Time Series

Time

y

0 50 100 150

-2
-1

0
1

2

Non-Staionary Time Series

Time

y

0 50 100 150

-2
0

-1
5

-1
0

-5
0



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

JOPAS Vol17 No.2 2018                                                                                                                       26 

dd

2 Fuller -Dickey

Test_(DF)DF 

) Autoregressive AR (1

ttt yy   1

),0(~ 2 Nt

White Noise11  

1

DF

n

DF

7 ttt YY   1 
 

2 ttt YY   1



3 ttt YTY   1

1 1 ttt YYY

tY

DF






ˆ
ˆ

ˆ
ˆ

S
C ̂

1tY
̂

Ŝ
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