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Abstract
This study analyzes the nonstationarity of per capita real GDP for 11 Middle East and North Asia (MENA)
Countries over the period 1970 to 2012 using two recently developed methods. SURADF and CADF panel unit
root tests allowing for cross sectional dependence are used to determine whether output fluctuations are
permanent or transitory. Contrary to the traditional view of business cycle, we find econometric evidences
supporting the idea that the output fluctuations in MENA region are mostly permanent. These results also
emphasize that the effectiveness of stabilization policies aimed real output by government should be reviewed to
achieve long-lasting results.
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1. Introduction
Many conventional views on business cycle assume that the fluctuations in output are
generally driven by shocks to aggregate demand, originating from monetary policy and fiscal
policies. These traditional views also assume that the fluctuations in the aggregate demand
have only a temporary effect on output so that in the long run the economy returns to its
naturel rate of output (Campbell and Mankiw, 1987). However, in their studies the Campbell
and Mankiw (1987) and Nelson and Plosser (1982) show that one cannot always illustrate
graph of real GDP around a long run deterministic trend line. According to econometric
evidence of these studies, in the short run the fluctuations in real GDP is different from a
random walk with drift. Therefore, the long-run estimation results suggest that the shocks to
the GDP are largely permanent rather than transitory. That is, contrary to the conventional
view of business cycle, they found that the fluctuations in real output represent a permanent
deviation from its naturel rate of output. In this regard, the macroeconomic research question
discussed in this study and the purpose of this study is also to question this conventional view
using newly developed panel data estimation techniques.
The empirical findings of these earlier studies conducted by Campbell and Mankiw (1987)
and Nelson and Plosser (1982) have been supported by many authors by finding a unit root in
real output levels using univariate time series tests like ADF (1979) and conventional panel
unit root tests like LLC (2002), IPS (2002) and Hadri (2000). However, these tests assume
that cross sections are independent; they are not able to take into account the cross section
dependency. Therefore, these tests have lower power when compared with near-unit-root but
stationary alternatives. If there is no evidence that panel data is cross sectionally independent,
then the panel unit root methods considering cross section dependence must be applied to the
data. The first of these tests applied in this study is the SURADF (Seemingly Unrelated
Regression Augmented Dickey Fuller) test developed by Breuer et al. (2002), and the second

test is the CADF (Cross sectionally Augmented Dickey Fuller) test proposed recently by
Pesaran (2007). These tests are derived from ADF (Augmented Dickey Fuller) test, which
was developed by Dickey and Fuller (1979) for univariate unit root tests. These two test
procedures allow us to learn more information about how many and which members of the
panel contain a unit root and which do not. Hence, the estimation efficiency is improved
compared to the first generation panel unit root tests.
In this study we investigate the time series properties of per capita real GDP of 11 Middle
East and North Africa countries by using panel stationary test considering the cross section
dependency, namely SURADF and CADF. To the best of our knowledge, this article is the
first one testing the nonstationarity of real output fluctuations in Middle East and North Africa
(MENA) countries using SURADF and CADF tests. These two estimation results which are
confirmed also by conventional panel unit root estimation methods indicate that the output
fluctuation in MENA region are largely permanent, not transitory as proposed by
conventional business cycle view. Our findings are in line with the Nelson and Plosser (1982),
Campbell and Mankiw (1987), Rapach (2002), Chang et al (2006), Güloğlu and Ivrendi
(2008) and Çınar (2010). In this context, this study provides valuable contribution to the
empirical literature and policy implications.
The organization of the paper is as follows: In the section two, a brief literature is discussed.
In section three the data used in this study is presented. In section four empirical results are
provided and section five concludes the study.
2. Literature review
There are a limited number of empirical studies using SURADF and CADF panel unit root
test methods to analyze the nonstationarity of output fluctuations. Especially for MENA
countries, there is not a study examining the stationarity of GDP using these tests. Therefore,
we listed a group of studies in table 1 conducted for other country groups, such as OECD, G7
and Latin countries. Studies presented in the table contain the method of analysis, sample
period and key findings of the study.
Fleissig and Strauss (1999) analyzed the nonstationartity of the real per capita GDP for 15
OECD countries using the conventional panel unit root tests not considering cross section
dependency. They applied Maddala Wu, IPS, LL and SUR tests to the real per capita GDP
data in common 1980 PPP-adjusted dollars covering the time period 1900 and 1987. The
study results clearly fail to reject the null hypothesis of a unit root only when the series in the
panel are assumed to be independent. However, when they consider cross section
dependency, the real per capita GDP follows a steady rate of growth and have temporary
effects. Breuer et al. (2001) use data of 14 OECD countries to see whether Purchasing Power
Parity (PPP) holds, and to compare the power of univariate time series ADF test and
SURADF test. The results indicates that PPP holds for OECD countries and the SURADF test
is at least two times more powerful than ADF test. Rapach (2002) examine the stationarity
properties of the real GDP levels for 21 industrialized countries by using SUR, MADF, LL
and IPS unit root tests between 1950 and 1992. They found that the null hypothesis of the
nonstationary is not rejected for any of the panel when we use the LL, IPS, and SUR tests.
However the MADF test suggests only one rejection (Germany) and the univariate time series
test ADF suggests very few rejections of unit root null hypothesis. Chang et al. (2006)
investigates the time series properties of real GDP per capita for 47 African countries by
using SURADF test. They found partially evidences supporting conventional bussiness cycle
view. According to their econometric result the null hypothesis of a unit root in real GDP is
rejected for 15 countries. However, in the case of Chang et al. (2006) the number of units (N)
is more than the time period analyzed (T). This decreases the estimation efficiency and power

of SURADF test. These reasons lead us to be skeptical about the result of the Chang et al.
(2006) study. Zhang et al. (2007) tried to determine whether unit root process is the
characteristic property of the per capita real GDP of 25 Chinese provinces using SURADF
test. They found that for all the provinces except Hebei, Jeilongjiang, Qinghai and Shaanxi
per capita Real GDP are non-stationary. Öztürk and Kalyoncu (2007) analyzed whether the
per capita real GDP in 27 OECD countries is stationary during the time period 1950 and 2004
using IPS test. They found that GDP per capita series among OECD countries are mostly
nonstationary. Güloğlu and İvrendi (2008) analyzed the nonstationarity of output fluctuations
for 19 Latin American countries using SURADF and CADF tests over a period of 40 years.
They found that one cannot reject the presence of unit root in the real GDP per capita series of
nearly most of the Latin American countries. SURADF test suggest that the data of 15
countries have unit root, while CADF test indicate that real GDP per capita of 17 countries
are not stationary. These results reveal that the fluctuations in Latin American countries are
permanent not transitory. Similar to Güloğlu and İvrendi (2008), Chang et al. (2008) also
investigated the stationarity properties of per capita real GDP in 20 Latin American countries
between 1960 and 2000. Chang et al. (2008) determined the stationarity using the panel
stationary test with multiple structural breaks developed by Carrion-i-Silvestre et al. (2005).
They found that the null hypothesis of stationarity in per capita real GDP cannot be rejected
for any of the 20 countries. This finding contradicts with the result of Güloğlu and İvrendi
(2008).

Tablo 1. Summary of literature review
Study

Countries

Method

Fleissig and Strauss (1999)

15 OECD countries

Maddala Wu, IPS, LL,
SUR

1900-1987

Breuer et al. (2001)

14 OECD countries

SURADF, ADF

1950-1995

Rapach (2002)

21
industrialized
countries

SUR, MADF, LL, IPS

1950-1992

Chang et al. (2006)

47 African countries

SURADF

1980-2004

Zhang et al. (2007)

SURADF

1952-1998

Kalyoncu

25
Chinese
provinces
27 OECD countries

IPS

1950-2004

Güloğlu and İvrendi (2008)

19 Latin American
countries

SURADF and CADF

1965-2004

Chang et al. (2008)

20 Latin American
countries

Carrion-i-Silvestre et al.
(2005) test

1960-2000

The null hypothesis of stationarity in per capita real GDP cannot be rejected for
any of the 20 countries

Çınar (2010)

27 OECD countries

SURADF and CADF

1960-2008

The null hypothesis of a unit root in per capita real GDP cannot be rejected for any
of the 27 countries.

Öztürk
(2007)

and

Sample
period

Key findings
Results unambiguously fail to reject the null hypothesis of a unit root only when
the series in the panel are assumed to be independent. However, when we consider
cross section dependency, the real per capita GDP follows a steady rate of growth
and have temporary effects
Purchasing Power Parity holds in OECD countries and it is proved that the
SURADF test lacks power when T<N, and SURADF has two or three times more
power than univariate ADF test.
For the LL, IPS, and SUR panel tests there are no rejections of the nonstationary
null hypothesis for any of the panels. For the MADF test, there is only one
rejection (Germany), and for univariate single-country ADF test there are also very
few rejections of the nonstationary null hypothesis.
The null hypothesis of a unit root in real GDP is rejected for 15 and failed to reject
for 32 countries.
For all the provinces except Hebei, Jeilongjiang, Qinghai and Shaanxi, per capita
real GDP are non-stationary.
GDP per capita series among OECD countries are nonstationary.
SURADF test suggest that data of 15 countries have unit root, while CADF test
indicate that real GDP per capita of 17 countries are not stationary. Fluctuations in
Latin American countries are permanent not transitory.

Notes: IPS: Im, Pesaran and Shin, LL: Levin-Lin, SUR: Seemingly Unrelated Regression, ADF: Augmented Dickey Fuller, MADF: Modified ADF test, SURADF:
Seemingly Unrelated Regression Augmented Dickey Fuller, CADF: Cross sectionally Augmented Dickey Fuller, PPP: Purchas

Similar to the study of Öztürk and Kalyoncu (2007), Çınar (2010) also examined whether per
capita real GDP in 27 OECD countries is stationary or not. SURADF and CADF results of the
study indicate that the null hypothesis of the unit root in per capita real GDP cannot be
rejected for any of the 27 countries
3. Methodology
The methodology of this study is based on two newly developed panel data stationarity tests
SURADF and CADF. The primary difference of SURADF and CADF tests from the other
standard panel unit root tests is that these tests can examine the stationarity property of each
units in the panel individually, whereas in other tests the null hypothesis of panel unit root are
combined for all of the units. These tests also considers the correlations among cross section
residuals and gives efficient estimation results when T>N.
The first of these tests is the seemingly unrelated regression augmented Dickey–Fuller
(SURADF) test developed by Breuer et al. (2002). This test takes into account no acrosspanel restrictions imposed under either hypothesis and considers the general model of N series
and T time periods, given in equation (1) below, as a system of equations (Breuer et al., 2002:
529, Güloğlu and İvrendi, 2008: 3):
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Where  i is the autoregressive coefficient for each unit and is allowed to be different for each
equation in the system. The SURADF procedure depends on the estimation of this system by
SUR method and the significance tests of each  i against the critical values generated
through simulations (Breuer et al, 2001: 487). The motivation behind SURADF procedure is
that it tests the N null and alternative hypotheses individually for each panel members within
a SUR framework as shown below (Breuer et al., 2002: 531):
H 01 : 1  0;

H 1A : 1  0

H 02 : 2  0;
H A2 : 2  0
.
.
.
.
.
.
N
N
H 0 :  N  0; H A :  N  0

(2)
Two additional advantages of this procedure are as follows: First, this procedure is more
informative about how many and which members of the panel are nonstationary and which
are not. Second, this procedure has a powered property depending on moving from single
equation to panel unit root tests.

The test statistics obtained from the SUR model have nonstandard distributions and thus the
critical values must be obtained through Monte Carlo simulations for each individual
implementation. Breuer et al (2001) also econometrically proved that for the case T  N the
SURADF test has a low power.
The second panel unit root test we apply in this paper is the CADF (Cross-Sectionally
Augmented Dickey Fuller) test developed by Pesaran (2007). The CADF test deal with the
problem of cross-section dependence with a different approach. The motivation behind the
CADF test procedure is that the members of the panel data set have an unobserved common
factor. In this regard, the residuals of the system (1) consist of two parts: An unobserved part
( f t ) and an individual-specific (idiosyncratic) part (  it ):

uit   i ft   it

(3)

Where f t stands for unobserved common part and  it is the idiosyncratic part that are i.i.d
across the i’s and t’s. In the model (3) the cross section dependency part of the panel is
carried out through the unobserved factor, f t . In Pesaran (2007), this common factor, f t is
proxied by the cross section mean of yit which is equal to y t and past values of y t (

 and  i  0 . Then, for an AR (p) process the
yt , yt 1 , yt 2 , y t 3 …) for the cases N 
relevant individual CADF test statistics is obtained by t-ratios of the  i in the following
augmented regression which is estimated by OLS (Pesaran, 2007: 283):

pi

pi

j 1

j 0

yit   i  i yit 1   cij yit  j  hi y it 1  ij  y it  j   it

(4)

The null hypothesis in CADF test is expressed as follow similiar to SURADF test:

H 0 : i  0 for all i  1, 2,..., N

(5)

is tested against the alternative hypothesis,

H A : i  0 , i  1, 2,..., N

(6)

Unlike SURADF test the CADF test is also valid for the case T<N, and gives efficient result
for both the cases T<N and T>N. The critical values of CADF statistics can be obtained from
the study of Pesaran (2007). As a result although there are some other second generation tests
considering cross-sectional dependencies like Bai and Ng (2001), Moon and Perron (2004),
Philips and Sul (2003) and Choi (2002), the advantage of SURADF and CADF test is that
they report estimation results for each panel members individually and give more informative
about which members are stationary and which are not.

4. Data
In this study the annual real GDP per capita (constant 2005 US$) is used as the measure of the
real output. The data covers the period 1970 -2012 for the following 11 selected Middle East
and North Africa (MENA) countries: Algeria, Egypt, Iran, Israel, Kuwait, Malta, Morocco,
Oman, Saudi Arabia, Syria and Tunisia. All the data are obtained from the World
Development Indicators database of the World DataBank. Table 2 shows the descriptive
statistics of the data. During the period 1970-2012, the highest and lowest GDP per capita
belongs to Saudi Arabia and Egypt, respectively: 22403 (US$) and 421(US$). But the
countries having the highest and lowest GDP per capita are Israel (15457US$)) and Egypt
(918US$), and the county having maximum fluctuation in its GDP per capita is Malta.
Skewness, Kurtosis and Jarque-Bera statistics indicate that GDP per capita of no country
distributes normally.
Table 2. Summary statistics for annual real GDP per capita (US$)
Statistics
Mean
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis
Jarque-Bera
Probability
Observations

ALGERIA
2622
3186
1706
333
-0.329
3.046
0.781
0.677
43

EGYPT
918
1560
421
344
0.279
2.128
1.919
0.383
43

IRAN ISRAEL KUWAIT MALTA MOROCCO OMAN SAUDIA A. SYRIA
2348 15457
5239
10223
1539
9577
14686
1269
3316 22129
9326
16350
2463
15145
22403
1700
1579 9330
2740
2999
954
4826
10561
677
456
3598
1691
4339
411
2950
3560
258
0.434 0.197
0.828 -0.122
0.733
0.160
1.244
-0.384
2.184 1.824
3.556
1.693
2.698
2.007
2.903
2.720
2.365 2.691
4.702
3.166
4.016
1.905
10.857
1.139
0.306 0.260
0.095
0.205
0.134
0.386
0.004
0.566
40
42
37
43
43
42
42
41

TUNISIA
2306
3807
1102
777
0.602
2.231
3.656
0.161
43

5. Empirical results
In this this section univariate time series and panel unit root test methods (first and second
generation) are applied to data of MENA countries. If units forming panel are independent to
each other (no cross sectional dependence), we will apply first generation panel unit root tests,
namely Levin, Lin and Chu (2002), Breitung (2000), Im, Pesaran and Shin (2003), FisherADF, Fisher-PP, Maddala and Wu (1999) and Hadri (2000). The common assumption of
these tests is that there is cross section independence among panel members. In addition to
these tests, we also apply univariate unit root test ADF to each panel member individually.
Estimation results of these tests are presented in panel A, B and C in Table 3. In the panel A
the univariate time series result and in the Panel B and C the panel unit root tests result are
presented. Tests in Panel B (LLC, Breitung and Hadri) indicates the results assuming
common units root process, whereas tests in panel C (IPS, Fischer-ADF and PP, Maddala
Wu) allow for individual unit root processes. It is clearly seen from the table 3 that the real
GDP per capita of 10 MENA countries are nonstationary, namely data of 10 countries
includes a unit root. The only country having a stationary GDP per capita in the level is
Algeria.

Table 3. Univariate time series and first generation panel unit root tests results
ADF
p
Prob
Panel A: Univariate time series unit root test
Tunisia
-2.82
4
0.33
Syria
-2.68
0
0.24
Saudi A.
-2.82
1
0.19
Oman
-2.49
2
0.32
Morocco
-4.60
1
0.16
Malta
-1.16
0
0.90
Panel B: LLC, Breitung and Hadri tests
Statistics
Prob
LLC
0.05
0.52
Breitung
1.18
0.88
Hadri
2.28
0.01

Israel
Iran
Egypt
Algeria
Kuwait

ADF

p

Prob

-2.79
-0.93
-2.49
-4.75
-0.71

1
5
2
7
0

0.20
0.90
0.32
0.00**
0.96

Panel C: IPS, Fischer-ADF and PP, Maddala Wu
Statistics
Prob
IPS
0.22
0.59
Fischer-ADF 25.34a
0.18
a
Fischer-PP
13.57
0.85
Maddala Wu 6.97
----

Levin, Lin, and Chu (LLC), Breitung, and Hadri tests all employ the assumption that there is a common unit root
process so that pi is identical ( i  p for all i) across cross sections. However, the Im, Pesaran, and Shin, and
the Fisher-ADF and PP tests all allow for individual unit root processes so that may vary across cross
sections(Eviews 7 User’s Guide II, 2010: 399). The null hypothesis of Hadri test is assuming no unit root,
whereas the null hypothesis of other tests are assuming unit root in series. Individual effect and individual trend
are included in test equation for all tests.
a
: Fischer Chi-square
*: shows statistical significance at 1% level.

The cross section independence is quite a powerful assumption which weakens the result of
first generation unit root tests. Therefore, if there is no evidence that panel data is cross
sectionally independent, namely all units forming panel are dependent to each other, then the
second generation panel unit root tests need to be employed. For this purpose, firstly cross
sectional independence needs to be carried out to apply second generation unit root tests. In
this study, cross section independence is tested by CDLM1, CDLM2 and CDLM tests
developed by Breusch-Pagan (1980) and Pesaran (2004), respectively. When T > N the
Lagrange multiplier test (CDLM1) proposed by Breusch and Pagan (1980), and when T and
N are large enough CDLM2 test proposed by Pesaran (2004) is the most appropriate test
method to examine the cross dependency. On the other hand the only CDLM test is not valid
when T is large enough and N is small, which is the case in our data, but, even so, we will
report test result of this test as well. In our case, T= 43 and N=11 satisfies the cases T>N and
the case of being large enough. These test statistics are calculated as follows as proposed by
authors:
N 1

N

CDLM 1  T    2ij

(7)

i 1 j i 1

CDLM 2 

 N 1 N

2
2
   T  ij  1
N ( N  1)  i 1 j i 1


(8)

 N 1 N 2 
2T
(9)
    ij 
N ( N  1)  i 1 j i 1

Where
stands for the sample estimate of pairwise correlations of the residuals.
Furthermore, the null hypothesis of these tests;
H 0  ij  cor (uit , u jt )  0 for i  j , (cross-sectional independence)
(10)
CD 

is tested against

H A  ij  0 at least for some i  j (cross-sectional independence)

(11)

Table 4 shows CD test results with corresponding probabilities. According to table, the
correlations among the cross sectional residuals are strongly supported by the tests CDLM1,
CDLM2 and CDLM. These test results reveal that cross section dependence has to be taken
into account when testing the stationarity of panel series.
Table 4. Cross section dependence tests results
CD tests
CDLM1 (Breusch-Pagan 1980)
CDLM2(Pesaran, 2004)
CDLM (Pesaran, 2004)

t-statistics
238.249
25.879
14.299

Probability
0.000
0.000
0.000

Note: The null hypotheses of CD tests are of presence of no cross sectional dependence in panel. Maximum lag
length for CDLM1 and CDLM2 test is 5, and models are estimated with constant and trend.

Due to the results of CD tests, we use second generation panel unit root tests allowing for
cross section dependence to determine the stationarity property of per capita real GDP as
mentioned in the methodology. For this purpose, SURADF and CADF panel unit root tests
are applied to GDP per capita data of 11 selected MENA countries for the time period
between 1970 and 2012. The SURADF and CADF tests results are presented in table 5. We
use Monte Carlo simulations with 1000 replications to derive critical values for SURADF
test. The SURADF test result shown in the left panel of Table 5 suggest a unit root in per
capita real output data of the 10 MENA countries. The null hypothesis of unit root is rejected
only for the case of Algeria. In this regard, both the univariate unit root test ADF and
SURADF test show the same results.
The CADF test result illustrated in right panel of Table 5 also supports the results obtained
from SURADF. The CADF results indicate a unit root in real GDP per capita for 9 MENA
countries. The null hypothesis of nonstationarity is rejected only for Malta and Israel at a 10
percent significance level. As a result, the CADF and SURADF panel unit root tests reveal
that real GDP per capita of most of the MENA countries is nonstationary. These tests results
provide powerful evidence in favour of presence of a unit root in real output. The economic
inference of this result is as follows: Although conventional view of business cycle suggests
that fluctuations in output represent temporary deviations from trend, namely the long run
output fluctuates around a deterministic trend line (Campbell and Mankiw, 1987: 857-859),
our estimation results provide evidence that shocks to real GDP per capita are largely
permanent instead being transitory around a deterministic line. Therefore, panel unit root test
results show that the fluctuations in real output will no longer be considered as transitory but,
rather as permanent for most of the MENA countries.
Many earlier or recent studies like Nelson and Plosser (1982), Campbell and Mankiw (1987),
Rapach (2002), Chang et al (2006), Su et al. (2007), Güloğlu and Ivrendi (2008) and Çınar
(2010) which are using ARIMA, SURADF, CADF and different econometric methods also
found GDP or per capita real GDP as nonstationary in their studies consistent with our
findings. However, our results are inconsistent with findings of Fleissig and Strauss (1999)
who finds evidence on favor of stationarity of real GDP per capita for OECD countries and
Chang et al (2008) who empirically shows that the real GDP per capita of most Latin
American countries are stationary.

Table 5. SURADF and CADF tests result
Countries
Tunisia
Syria
Saudi A.
Oman
Morocco
Malta
Israel
Iran
Egypt
Algeria
Kuwait

SURADF
-3.370
2.570
0.967
-1.657
-1.502
1.471
-1.840
-2.386
0.620
2.690*
1.875

p
5
6
2
2
2
2
2
2
2
2
5

1%
-4.988
-3.95
-4.556
-4.762
-4.455
-5.122
-3.591
-4.513
-4.743
-3.063
-4.945

5%
-11.643
-19.145
-37.213
-15.422
-16.921
-31.447
-18.428
-31.405
-10.053
-26.120
-112.802

10%
-15.803
-93.045
-70.953
-36.130
-55.350
-16.245
-11.775
-71.160
-26.703
-2.445
-18.033

CADF
-3.260
-2.920
-2.271
-3.087
-2.210
-3.847*
-3.899*
-3.173
-3.226
-2.350
-2.031

p
5
6
2
2
2
2
2
2
2
2
5

Notes:a/ ***, ** and * shows statistical significance at 1, 5 and 10% levels, respectively.
b/The null hypothesis of the SURADF test is that series has a unit root.
c/The null hypothesis of the CADF test is that series has a unit root
d/the critical values for SURADF test are calculated from Monte Carlo simulations with 1000 repeations.
e/The critical values (CV) for the CADF test are obtained for the model having trend and intercept in from
f/Pesaran (2007) table Ic. These CV’s are -4.49, -3.78 and -3.44 for 1, 5 and 10% levels, respectively.
g/The lag lengths are automatically selected according to Schwarz Information Criterion (SIC)

6. Conclusion
In this study we examine the nonstationarity of output fluctuations in 11 Middle East and
North Asia countries investigating the time series properties of output data. The data to be
tested in this paper are annual real GDP per capita covering the time period between 1970 and
2012. Since the univariate time series tests and first generation standard panel unit root tests
have less power than the tests taking into account the cross section dependence, and since
cross section dependency tests suggest that the time series forming panel are dependent to
each other, we prefer to apply SURADF and CADF test methods, which are recently
developed and generally known as second generation panel unit root test methods. Both
SURADF and CADF tests results suggest that the real output of most of the MENA countries
are nonstationary. Estimation result of these two tests strongly rejects the null hypothesis of
unit root in GDP per capita for most of MENA countries. In another saying, we find evidence
contrary to the traditional view of bussiness cycle support the idea that the fluctuations in real
output represent a temporary deviation from its naturel rate of output. Our results suggest that
the shocks to the GDP are largely permanent rather than transitory.
The Augmented Dickey-Fuller test used to test for a unit root in a univariate process and
standard panel unit root test methods (LLC, IPS, Hadri, Maddala Wu, etc.) also confirm the
nonstationarity of real GDP per capita data.
Result of this study also has important policy proposes for MENA regions in where economic
and political instabilities create external shocks on aggregate demand. In addition, the
effectiveness of stabilization policies targeted real output by government and other policy
makers should be reviewed to achieve long-lasting results.
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