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Economic measurement of the impact of the knowledge economy on
international trade exchange in selected countries for the period
(1995-2019)
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College of Administration and Economics College of Administration and Economics
University of Mosul University of Mosul
Abstract:

The research focused on measuring and analyzing the impact of knowledge-
based economy indicators on the international exchange of selected countries in the
World Trade Organization, and annual data for the period (1995-2019) were used, and
the method of joint integration can be applied using the Autonomous Distributed
Deceleration Model (ARDL). The research concluded, and after testing the stability of
the time series for the variables studied in the research using the Extended Dicke Fuller
Unit Root (ADF) and Philip Peyron (PP) tests. The stability of some variables at the
level 1 (0) and some variables were stable at the first difference | (1) and there are no
integrated variables of the second order I (2), and therefore the joint integration
methodology can be applied using the ARDL model. The research also concluded that
the results of the short-term relationship according to the joint integration model of the
studied countries and the estimated variables varied, as follows:

The variable (X1) has a positive sign for Germany and Singapore, meaning that
this variable directly affects the dependent variable (), while the signal was negative in
Japan, meaning that the effect of this variable is negative for the dependent variable. As
for the variable (X2), its sign was positive in Japan and Singapore, while the sign
appeared negative in Germany. As for the variable (X3), its signal was positive in
Germany, while the signal was negative in Japan and Singapore. In other words, the
three variables did not coincide with the economic hypothesis that these variables
positively affect global exports, so their signals varied from one country to another. The
results also showed that the parameter CointEq (-1) was negative and significant,
meaning that the short-term imbalance or deviation in the explanatory variables in the
previous year to the current year is corrected and it fulfills the necessary and sufficient
condition for the long-term relationship between the variables. Except for Germany was
positive Signal and moral, and this does not fulfill the necessary and sufficient
condition. As for the long-term relationship, it showed that the relationship of
independent variables is not significant in the relationship with the dependent variable,
that is, it does not have a long-term effect, so we accept the null hypothesis (HO) (the
absence of co-integration "long-term equilibrium relationship” between the variables),
except in Singapore. Significant and alternated between negative and positive, that is, it
has a significant effect according to the sign of the parameter of the estimated variable,
so we accept the alternative hypothesis (H1) (the existence of co-integration "long-term
equilibrium relationship™ between the variables). The research suggested urging
researchers to focus on studying the changes in the knowledge economy and their
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effects on the rate of trade exchange, and their implications for the economic reality in
Irag, and to encourage the contribution of electronic commerce in international
exchange in order to achieve economic growth and increase exports and imports.
Keywords: International Exchange, Unit Root, Co-Integration, Germany, Japan,
Singapore.
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X3 X2 X4 Y
1.84 2.18 4246-41 577729909351 1995
3.05 2.14 4185.04 611555271892 1996
6.71 2.18 4269.60 686582785278 1997
9.88 2.21 4284.59 739299966641 1998
20.85 2.34 3129.27 778343069860 1999
30.22 2.40 3167.95 885756563803 2000
31.65 2.40 3245.82 935954839371 2001
48.82 2.42 3260.09 975537704496 2002
55.90 2.47 4397.48 993889761413 2003
64.73 2.43 4385.84 1108500139924 2004
68.71 2.43 4494.04 1182628058582 2005
72.16 2.46 4648.75 1328005119256 2006
75.16 2.45 4896.82 1446034036315 2007
78.00 2.60 5087.48 1474101883596 2008
79.00 2.73 5302.44 1263593003637 2009
82.00 2.71 5458.67 1445674190819 2010
81.27 2.80 5914.29 1566581846496 2011
82.35 2.87 6085.57 1611922226881 2012
84.17 2.82 6076.22 1628115210822 2013
86.19 2.87 6203.90 1706201404586 2014
87.59 2.91 6653.64 1799221142067 2015
84.17 2.92 6807.45 1842402449476 2016
84.39 3.04 7083.17 1932363506580 2017
87.04 3.09 5211.87 1973745599184 2018
88.13 3.02 6367-50 1993177179914 2019

radsall e Jsall el by e alaie) (sl dae (e 1 juadl)
www.worldbank.com

Lilall (8 4l )all @l puaial (ADF)assall Hls8 (Sod SR =05 1 (Y) Jsandl
UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
Y X1 X2 X3
t-Statistic| -0.5229 | -0.7273 | 0.3553 | -2.7232
With Constant Prob. | 0.8701 | 0.8205 | 0.9753 | 0.0848
no no no *
t-Statistic| -3.9701 | -2.8852 | -3.1567 | -0.2546
With Constant & Trend Prob. | 0.0251 | 0.1841 | 0.1197 | 0.9873
Fx no no n0o
t-Statistic| 3.4228 | 0.6969 | 2.6931 | -0.2485
Without Constant & Trend Prob. | 0.9995 | 0.8590 | 0.9968 | 0.5846
no n0 no n0
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At First Difference

d(Y) | d(X1) | d(X2) | d(x3)
t-Statistic| -4.8946 | -5.9836 | -3.5891 | -1.1496

With Constant Prob. | 0.0008 | 0.0001 | 0.0159 | 0.6756
* k% **k* *% nO

t-Statistic| -4.7656 | -5.8228 | -3.5506 | -4.7457

With Constant & Trend Prob. | 0.0051 | 0.0005 | 0.0609 | 0.0050
* k% **k* * **k*

t-Statistic | -3.3201 | -5.9613 | -2.1595 | -1.2001
Without Constant & Trend Prob. | 0.0020 | 0.0000 | 0.0328 | 0.2033

*k* *k* ** nO

Notes:
(*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant

(Eviews10) Sbaa¥ zalijll &5 e alade) Glabll slael) :juaall
Ll 8 sl all @l yuxiad (PLP) (som el liiad) il o(Y) Jsaal
UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root

At Level
Y X1 X2 X3
t-Statistic | -0.5318 | -1.0036 | -0.2527 |-2.4839
With Constant Prob. | 0.8682 | 0.7351 | 0.9185 |0.1316
no no no no
t-Statistic | -3.3073 | -2.8500 | -2.8808 |-0.3378
With Constant & Trend Prob. | 0.0890 | 0.1947 | 0.1854 |0.9842
* no no no

t-Statistic | 4.3472 | 0.7887 | 5.1053 |1.0951

Without Constant & Trend Prob. | 1.0000 | 0.8768 | 1.0000 |0.9238
n0 n0 n0 no

At First Difference

diY) | d(X1) | d(X2) |d(x3)
t-Statistic |-10.9163| -5.9836 | -5.2833 |-3.3051

With Constant Prob. | 0.0000 | 0.0001 | 0.0003 |0.0265
*k*k *k*k **%k *%x

t-Statistic |-11.5072| -5.8228 | -4.8166 |-4.7722

With Constant & Trend Prob. | 0.0000 | 0.0005 | 0.0043 |0.0047
*k*k ***k **%k ***kx

t-Statistic | -3.3201 | -5.9521 | -3.4654 |-2.1433
Without Constant & Trend Prob. | 0.0020 | 0.0000 | 0.0014 |0.0335

**k*x **k*k **k* **

(Eviews10) Sbaa¥ zalijll Zil e laladde) Glalll slae ) juaall
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Wilall 3 (ARDL) I 5lasidl g 5 sall sUni¥) 3 sad (3aalai il :(£) Jsaal

Dependent Variable: Y

Method: ARDL

Date: 11/08/20 Time: 10:17

Sample (adjusted): 1999 2019

Included observations: 21 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): X1 X2 X3
Fixed regressors: C

Number of models evalulated: 500

Selected Model: ARDL(4, 4, 4, 4)

Variable Coefficient | Std. Error t-Statistic Prob.*
Y(-1) 3.451317 2.375527 1.452863 0.3838
Y(-2) 0.419079 1.481106 0.282950 0.8245
Y(-3) -0.887417 0.523525 -1.695079 0.3393
Y(-4) 1.333680 0.829173 1.608446 0.3541

X1 4.79E+08 3.21E+08 1.491373 0.3760
X1(-1) 4.92E+08 4.47E+08 1.101265 0.4693
X1(-2) -2.97E+08 | 1.46E+08 -2.034345 0.2909
X1(-3) 8.23E+08 2.96E+08 2.778014 0.2200
X1(-4) -3.55E+08 | 2.40E+08 -1.479282 0.3784

X2 -4,09E+12 | 5.18E+12 -0.790610 0.5741
X2(-1) 2.37E+12 2.76E+12 0.856654 0.5491
X2(-2) 1.33E+12 6.14E+11 2.165048 0.2755
X2(-3) -2.26E+12 | 1.80E+12 -1.254058 0.4285
X2(-4) -3.57E+12 | 4.83E+12 -0.739379 0.5947

X3 9.05E+10 3.53E+10 2.560744 0.2370
X3(-1) -3.87E+10 | 1.83E+10 -2.114974 0.2812
X3(-2) -5.38E+10 | 4.86E+10 -1.107162 0.4677
X3(-3) 2.56E+10 1.35E+10 1.897418 0.3088
X3(-4) -4.25E+10 | 1.67E+10 -2.540050 0.2388

C 6.37E+12 8.73E+12 0.729091 0.5989

R-squared 0.998454 Mean dependent var 1.42E+12
Adjusted R-squared| 0.969086 |S.D. dependent var 3.81E+11
S.E. of regression 6.70E+10 |Akaike info criterion 51.55411
Sum squared resid | 4.49E+21 |Schwarz criterion 52.54889
Log likelihood -521.3182 |Hannan-Quinn criter. 51.77000
F-statistic 33.99822 Durbin-Watson stat 3.158585
Prob(F-statistic) 0.134358

(EViews10) bas¥ zali yull zilis e lalaie ) Glaldl slac : jaadll
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Ll 8 A jall <l patia cpan JaW) AL sla 30 ) i) A83a) LA il :(0) J saal)
ARDL Bounds Test

Date: 11/08/20 Time: 10:42

Sample: 1999 2019

Included observations: 21

Null Hypothesis: No long-run relationships exist

Test Statistic | Value k
F-statistic | 2.321361 3
Critical Value Bounds
Significance | 10 Bound | 11 Bound
10% 2.37 3.2
5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66

(Eviews10) Sbaa¥ zalijll il e lalade) Glaldl slac) : jaadll

Lalall & Ja V) AL sha 5 8 yam 38l il (1) Jsaal

ARDL Cointegrating And Long Run Form

Original dep. variable: Y

Selected Model: ARDL(4, 4, 4, 4)

Date: 11/08/20 Time: 14:22

Sample: 1995 2019

Included observations: 21

Cointegrating Form

Variable

Coefficient

Std. Error

t-Statistic

Prob.

D(Y(-1))

-0.865342

0.184276

-4.695902

0.1336

D(Y(-2))

-0.446263

0.113834

-3.920280

0.1590

D(Y(-3))

-1.333680

0.170957

-7.801261

0.0812

D(X1)

478675030.976302

57699828.319429

0.000000

0.0000

D(X1(-1))

-170865755.023567

33477762.076450

0.000000

0.0000

D(X1(-2))

-467503414.312813

60773662.990839

0.000000

0.0000

D(X1(-3))

355231722.054324

33368850.248196

0.000000

0.0000

D(X2)

-4094453887479.5272

519435862549.09697

0.000000

0.0000

D(X2(-1))

4504589903899.0800

595394409532.00800

0.000000

0.0000

D(X2(-2))

5833778264143.7504

682817590589.58184

0.000000

0.0000

D(X2(-3))

3572332452732.4744

556288188784.78048

0.000000

0.0000

D(X3)

90474960746.949120

9913942207.109172

0.000000

0.0000

D(X3(-1))

70710971909.862776

10754207074.135161

0.000000

0.0000

D(X3(-2))

16876508108.828162

3936956373.107400

0.000000

0.0000

D(X3(-3))

42498702943.281128

5324585289.601231

0.000000

0.0000

CointEq(-1)

3.316658

0.435371

7.618007

0.0831

Cointeq = Y - (-344210240.1249*X1 + 1878668539478.7847*X2 + 5722056254.3284*X3 - 1919823990625.5776)

00
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Long Run Coefficients
Variable Coefficient Std. Error t-Statistic| Prob.
X1 -344210240.124904 | 272200302.482858 |-1.264548| 0.4260
X2 1878668539478.7848 |623544087383.70600| 3.012888 | 0.2040
X3 5722056254.328389 | 1984688670.168342 | 2.883100| 0.2125
C -1919823990625.5776/293505528625.52888 |-6.541015| 0.0966
(Eviews10) Sbaa¥ zalijll il Je lalade) Glaldl slac) : jaadll
Lilal) ‘_g dad il &l Hlaay) c.t\.l\ o () Jsaall
F-Test LM F-Test White
p-value F-Value
3.219907 0.725887
VIE X1 X2 X3
3.236418 6.047797 4.307061
(EViews10) bas ¥ zali ) ilis e falaie ) Glalll slac) ; jaadll
) il i iy (A) sl
Chanll e 3lasy) . B .
Cadl S1_aY) om 7Y asialls = ﬁ“’dﬁu‘ PRI EN R
Cas WY Oy seamTioan i . ) leasdl ol o=
(OISl Cha 25) cstoall @3l Ooale ISH e o i Ny
() (o=
X3 X2 X1 Y
1.59 2.78 5647.78 418277596333 1995
4.37 2.69 5537.34 438392812872 1996
9.16 2.77 5587.25 486845362568 1997
13.41 2.87 5818.77 474925450131 1998
21.39 2.89 5838.84 484173436964 1999
29.99 2.91 5697.14 545859712430 2000
38.53 2.97 5651.50 509244306097 2001
46.59 3.01 5395.72 548785774065 2002
48.44 3.04 5620.55 601007231040 2003
62.39 3.03 5669.49 686794461982 2004
66.92 3.18 5862.85 736031569241 2005
68.69 3.28 5908.28 811948296651 2006
74.30 3.34 5909.46 882361463513 2007
75.40 3.34 5696.31 896108124389 2008
78.00 3.23 5681.10 686178939853 2009
78.21 3.14 5685.98 857109901330 2010
79.05 3.24 5669.30 855001038582 2011
79.50 3.21 5545.52 854244459299 2012
88.22 3.31 5661.28 860747077546 2013
89.11 3.40 5865.37 940713660781 2014
91.06 3.28 5694.98 968383012538 2015
93.18 3.16 5711.92 984969468691 2016
91.73 3.21 5824.80 1052259560206 2017
91.28 3.26 5855.44 1088309572158 2018
92.06 3.21 5797.39 1041846200352 2019

el e (ol elidl by e alaie ) GBalll Jee (e 1 j1adll
www.worldbank.com
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) 8 Al ) il ypxial (ADF)gm sl s (Son sl il 1(3) Jsaad
UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
Y X1 X2 X3
t-Statistic| -0.9427 | -2.8103 | -1.6562 | -2.9827
\With Constant Prob. | 0.7563 | 0.0717 | 0.4397 | 0.0509
n0 * n0 *
t-Statistic| -3.2453 | -2.9474 | -1.3297 | -0.1504
\With Constant & Trend Prob. | 0.0996 | 0.1664 | 0.8553 | 0.9904
* no no no

t-Statistic| 1.5168 | 0.1739 | 0.9945 | -0.5367

Without Constant & Trend | Prob. 0.9640 | 0.7278 | 0.9102 | 0.4722
n0 n0 n0 n0

At First Difference

dey) | d(x1) | d(x2) | d(x3)
t-Statistic| -6.3113 | -4.9277 | -4.1449 | -3.4754

With Constant Prob. | 0.0000 | 0.0007 | 0.0041 | 0.0184
Kk *kk *kk *%

t-Statistic| -6.1518 | -4.7982 | -4.5754 | -5.2232

With Constant & Trend Prob. | 0.0002 | 0.0045 | 0.0076 | 0.0018
*hk *kk *kk *kk

t-Statistic| -5.3306 | -5.0062 | -3.9443 | -0.9413
Without Constant & Trend | Prob. | 0.0000 | 0.0000 | 0.0004 | 0.2976

*k*x **k* *k*k no

Notes:
a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant

(EViews10) bas ¥ zali ) ilis e falaie ) Glalll slac) ; jaadll
O (8 Al yall il yrial (PLP) O s il Sl il () +) Jsaall

UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root
At Level
Y X1 X2 X3
t-Statistic| -0.7534 | -2.9019 | -1.7013 | -3.0065
With Constant Prob. | 0.8142 | 0.0599 | 0.4179 | 0.0485
n0 * no *x
t-Statistic| -3.2453 | -3.0521 | -1.2358 | -0.1504
With Constant & Trend Prob. | 0.0996 | 0.1397 | 0.8794 | 0.9904
* no no n0

ooy
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Y X1 X2 X3
t-Statistic| 2.8446 | 0.3018 | 1.0659 | 1.3853
Without Constant & Trend | Prob. | 0.9980 | 0.7648 | 0.9200 | 0.9540
no no no n0
At First Difference
d(y) d(X1) d(X2) d(X3)
t-Statistic| -7.8270 | -5.0295 | -4.1167 | -3.5109
With Constant Prob. | 0.0000 | 0.0005 | 0.0044 | 0.0171
**k* **k* **k* **
t-Statistic| -7.6195 | -4.8095 | -6.3407 | -5.2564
With Constant & Trend Prob. | 0.0000 | 0.0043 | 0.0002 | 0.0017
**k* **k* **k* **k*%k
t-Statistic| -5.3319 | -5.0267 | -3.9304 | -2.0202
Without Constant & Trend | Prob. | 0.0000 | 0.0000 | 0.0004 | 0.0437
**k* **k* **k* **

(EViews10) uan¥l mali ) il e lalaic) Glaldl slac) @ jaadll
ol 8 (ARDL) S JlassS e 5 sall eUar¥) o3 gad Guadad =385 :(V)) Jsaal)
Dependent Variable: Y
Method: ARDL
Date: 11/08/20 Time: 19:22
Sample (adjusted): 1999 2019
Included observations: 21 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): X1 X2 X3
Fixed regressors: C
Number of models evalulated: 500
Selected Model: ARDL(1, 2, 4, 3)

Variable Coefficient | Std. Error | t-Statistic| Prob.*
Y(-1) -0.270378 0.216931 | -1.246380 | 0.2527
X1 -90151052 1.08E+08 | -0.832882 | 0.4324
X1(-1) 3.96E+08 1.01E+08 | 3.915774 | 0.0058
X1(-2) -1.66E+08 1.25E+08 |-1.330276 | 0.2251
X2 1.47E+11 1.76E+11 | 0.834394 | 0.4316
X2(-1) -6.58E+11 2.58E+11 |-2.547723 | 0.0382
X2(-2) 3.83E+10 2.94E+11 | 0.130130 | 0.9001
X2(-3) -2.13E+11 2.17E+11 | -0.979425| 0.3600
X2(-4) -6.48E+11 2.29E+11 | -2.826030 | 0.0256

ooy
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Variable Coefficient | Std. Error | t-Statistic| Prob.*

X3 -9.48E+09 4.83E+09 |-1.963115| 0.0904

X3(-1) 5.90E+09 4.40E+09 | 1.340010 | 0.2221

X3(-2) 9.97E+09 4.82E+09 | 2.070017 | 0.0772

X3(-3) 8.95E+09 3.21E+09 | 2.790611 | 0.0269

C 3.49E+12 1.35E+12 | 2.575412 | 0.0367
R-squared 0.987590 Mean dependent var | 8.04E+11
Adjusted R-squared | 0.964543 S.D. dependent var 1.87E+11
S.E. of regression 3.52E+10 Akaike info criterion | 51.63954
Sum squared resid 8.66E+21 Schwarz criterion 52.33589
Log likelihood -528.2152 Hannan-Quinn criter. | 51.79067
F-statistic 42.85160 Durbin-Watson stat 2.359149

Prob(F-statistic) 0.000022

(EViews10) oVl zabill =i e lilaie) Glaldl alael : jaadll
Ol 3 Al )l it s JaW) AL sk A 31 gl A8D) Ll gl () V) Jsaal)
ARDL Bounds Test
Date: 11/08/20 Time: 19:31
Sample: 1999 2019
Included observations: 21
Null Hypothesis: No long-run relationships exist
Test Statistic | Value k
F-statistic | 9.165150 3
Critical VValue Bounds
Significance | 10 Bound | 11 Bound

10% 2.37 3.2
5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66

(Eviews10) Sbaa¥ zalijll zil e lalade) Glaldl slac) : jaadll
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ARDL Cointegrating And Long Run Form

Original dep.

variable: Y

Selected Model: ARDL(1, 2, 4, 3)

Date: 11/08/20 Time: 19:37

Sample: 1995 2019

Included observations: 21

Cointegrating Form

Variable

Coefficient

Std. Error

t-Statistic

Prob.

D(X1)

-90151052.301417

58749442.275103

0.000000

0.0000

D(X1(-1))

165751664.993575

57850486.161438

0.000000

0.0000

D(X2)

146750745998.72210

115155149502.26248

0.000000

0.0000

D(X2(-1))

822859245868.12000

191990050209.55372

0.000000

0.0000

D(X2(-2))

861112803762.43984

142249946421.35446

0.000000

0.0000

D(X2(-3))

648434946590.61040

136907663875.83522

0.000000

0.0000

D(X3)

-9478576687.890160

2210342601.182608

0.000000

0.0000

D(X3(-1))

-18923930547.566616

3671486391.482193

0.000000

0.0000

D(X3(-2))

-8950008973.968090

2307518458.686101

0.000000

0.0000

CointEq(-1)

-1.270378

0.149703

-8.485982

0.0001

Cointeq = Y - (110511876.3273*X1 - 1050424080102.6329* X2 +12079246262.2344*X3 + 27444656

81499.6709)

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic | Prob.
X1 110511876.327321 | 130325606.752346 | 0.847967 | 0.4245
X2 -1050424080102.6330|229832635687.24804 | -4.570387 | 0.0026
X3 12079246262.234392 | 1333365681.628837 | 9.059215 | 0.0000
C 2744465681499.6708 | 1199631855192.5908 | 2.287757 | 0.0560

(EViews10) oVl zabi il =il e lilaie) Glaldl alel : jaadll
L A Lpapaiil) ol LAY il Gay 1() £) Jsaad)
F-Test LM F-Test White
p-value F-Value
0.704339 0.513620
X1 X2 X3
VIF 1.316635 8.370605 7.551435

(Eviews10) Sbaa¥ zalijll zil e lalade) Glaldl slac) : jaadll
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3 silain il juatia Gy (1 0) Jaadl

- . e W e (Blasy) O saat )
. o2l J.“)sy.‘ . =AY aslanils el Gsandll s ) Caleasl
ETCE BN L IPLT NN L Sl Slee s v s PRGNS
(OSaY) a 25D =l =3 SSH o sl o= i
(Stamy (== O oala

<3 <=2 P ~
>.87 1.49 3022.33 151810850498 | 1995
8.35 1-32 2814.34 165999237390 1996
13.47 1.-42 2951.38 182982653532 1997
19.59 1-.74 3301.25 174899874596 1998
24.16 1.82 3552.28 188923517049 | 1999
36.00 1.82 44465.97 215993033020 | 2000
41.67 2.01 4457 .83 208129358639 | 2001
47.00 2.03 4801.15 223490846377 | 2002
53.84 2.00 5264.17 254490614695 | 2003
62.00 2.08 5600.54 303859982153 | 2004
61.00 2.15 6133.59 342692837380 | 2005
59.00 2.12 6230.85 380232302172 | 2006
69.90 2.32 6480.43 412696940947 | 2007
69.00 2.60 6426.03 4344409766558 | 2008
69.00 2.13 6695.02 403115296670 | 2009
71.00 1-93 6698.20 474820095343 | 2010
71.00 2.07 6863.43 511336068476 2011
72.00 1.92 6812.98 518480224099 | 2012
80.90 1.92 70O057.44 550314095329 | 2013
79.03 2.08 7082.93 570235255842 | 2014
79.01L 2.18 7A456.61 598562820247 | 2015
84.45 2.08 7357.19 598510203457 | 2016
84.45 1.94 T7179.91 635879059892 | 2017
8S83.17 2.07 7331.24 687637023594 | 2018
88.95 2.03 7289.44 676914609270 | 2019

www.worldbank.com
3y sl 8 A Jall ) il (ADF) g sall Jlsd (Son il gl () 1) Jsaal)

el e Jgall el by e lalie) Glald) Jee

:J.L.a.d\

UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root
At Level
Y X1 X2 X3
t-Statistic| 0.2452 | -2.8859 | -2.1698 | -3.7074
With Constant Prob. | 0.9698 | 0.0625 | 0.2215 | 0.0115
[0 * n0 **
t-Statistic| -2.9074 | -0.3056 | -1.9353 | -1.8757
With Constant & Trend Prob. | 0.1776 | 0.9852 | 0.6053 | 0.6327
no no no no
t-Statistic| 4.1464 | 2.6435 | 0.3532 | 2.4623
Without Constant & Trend | Prob. | 0.9999 | 0.9968 | 0.7788 | 0.9951
n0 no no no

oo
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At First Difference

deY) | dX1) | d(x2) | d(x3)
t-Statistic| -5.1645 | -2.3210 | -4.9790 | -4.6869

With Constant Prob. 0.0004 | 0.1745 | 0.0007 | 0.0012
***k nO *k*k **%k

t-Statistic| -5.1247 | -6.2954 | -5.9174 | -5.8089

With Constant & Trend Prob. 0.0022 | 0.0002 | 0.0005 | 0.0005
**k*k *k*k *k*k **k*k

t-Statistic| -2.9634 | -1.4219 | -4.8714 | -1.2505
Without Constant & Trend | Prob. | 0.0049 | 0.1403 | 0.0000 | 0.1872
*** nO *** no
(Eviews10) Suas ¥l zai )zt e alaic) Glaldl slac) @ jaadl)
3 sdlain A Al Hall &) yadel (PLP) 5o (ealid HLSA) i (YY) J gaal)
UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root

At Level
Y X1 X2 X3
t-Statistic | 0.5626 |-1.8696|-2.4468| -8.4640
With Constant Prob. [0.9854(0.3400|0.1404| 0.0000

no no n0 falalel
t-Statistic |-2.8098/-0.2099|-1.5039| -1.6911
With Constant & Trend Prob. |0.2074|0.9887|0.7997| 0.7237
no no no no
t-Statistic | 4.4792|1.9932|0.7188| 1.9655
Without Constant & Trend | Prob. |1.0000/0.9862|0.8636| 0.9853
no no no no

At First Difference

d(Y) [d(X1) | d(x2) | d(x3)
t-Statistic |-5.2232|-4.8495|-4.8403) -4.6869
With Constant Prob. |0.0003]0.0008|0.0008| 0.0012

**k* **k* **k%k **k*

t-Statistic |-5.2317|-6.6080/-9.1838| -6.1024
With Constant & Trend Prob. |0.0018/0.0001|0.0000| 0.0003
**%k **k*k ***x ***k

t-Statistic |-2.9634/|-3.4330/-4.7651| -2.9886
Without Constant & Trend | Prob. [0.0049/0.0015|0.0000| 0.0046

**k* **k%x **k%x **k*

Notes:
a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant

(Eviews10) Sbaa¥ zalijll zil e lalade) Glalll slae) : jaadll
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Dependent Variable: Y

Method: ARDL

Date: 11/09/20 Time: 01:57

Sample (adjusted): 1999 2019

Included observations: 21 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): X1 X2 X3

Fixed regressors: C

Number of models evalulated: 500

Selected Model: ARDL(3, 4,1, 4)

Variable Coefficient| Std. Error | t-Statistic | Prob.*
Y(-1) -0.286591 | 0.144899 | -1.977863 | 0.1049
Y(-2) 0.774864 | 0.149269 | 5.191051 | 0.0035
Y(-3) 0.248295 | 0.101564 | 2.444724 | 0.0583
X1 14082907 | 13487522 | 1.044143 | 0.3442
X1(-1) -47579388 | 14962954 | -3.179812 | 0.0245
X1(-2) -94321429 | 22802303 | -4.136487 | 0.0090
X1(-3) -16591279 | 12556999 | -1.321277 | 0.2436
X1(-4) -39519367 | 11655120 | -3.390730 | 0.0194
X2 5.50E+10 | 1.67E+10 | 3.301887 | 0.0214
X2(-1) -1.19E+11| 1.58E+10 | -7.548030 | 0.0006
X3 -8.45E+08 | 6.87E+08 | -1.229355 | 0.2736
X3(-1) -9.14E+08 | 8.40E+08 | -1.087765 | 0.3263
X3(-2) 4.86E+09 | 1.10E+09 | 4.425129 | 0.0069
X3(-3) 2.41E+09 | 9.14E+08 | 2.634538 | 0.0463
X3(-4) 7.74E+09 | 1.54E+09 | 5.025250 | 0.0040
C 6.44E+11 | 9.30E+10 | 6.924134 | 0.0010
R-squared 0.999459 | Mean dependent var | 4.38E+11
Adjusted R-squared | 0.997836 | S.D. dependentvar | 1.63E+11
S.E. of regression | 7.57E+09 | Akaike info criterion | 48.42134
Sum squared resid | 2.86E+20 Schwarz criterion 49.21717
Log likelihood | -492.4241 | Hannan-Quinn criter. | 48.59406
F-statistic 615.8356 | Durbin-Watson stat | 2.844894
Prob(F-statistic) | 0.000000

(Eviews10) Sbaa¥ zali jll &5 e laldde) Glabll el juaal)
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ARDL Bounds Test
Date: 11/09/20 Time: 02:01
Sample: 1999 2019
Included observations: 21
Null Hypothesis: No long-run relationships exist
Test Statistic | Value k
F-statistic | 33.95892 3
Critical Value Bounds
Significance | 10 Bound | 11 Bound

10% 2.37 3.2
5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66

(Eviews10) Sbaa¥ zalijll Zi5 e laldde) Glabll el juaal)
5 silai 8 JaV) Al gk g 5yl Al &5 (Y 4 ) Jsaal)
ARDL Cointegrating And Long Run Form
Original dep. variable: Y
Selected Model: ARDL(3, 4, 1, 4)
Date: 11/09/20 Time: 02:08
Sample: 1995 2019
Included observations: 21

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
D(Y(-1)) -1.023159 0.081839 -12.502062 | 0.0001
D(Y(-2)) -0.248295 0.063566 -3.906072 | 0.0113

D(X1) | 14082907.191308 | 8548419.666581 | 0.000000 | 0.0000
D(X1(-1)) | 150432074.378189 | 13972881.856746 | 0.000000 | 0.0000
D(X1(-2)) | 56110645.814090 | 6917431.984814 | 0.000000 | 0.0000
D(X1(-3)) | 39519366.707494 | 5892663.257689 | 0.000000 | 0.0000
D(X2) |55027457137.133016]9831504940.794914| 0.000000 | 0.0000
D(X3) | -844978423.124742 | 413337393.265363 | 0.000000 | 0.0000
D(X3(-1)) F15000861990.662766 988447619.685497 | 0.000000 | 0.0000
D(X3(-2)) F10145403557.520874] 712221737.628998 | 0.000000 | 0.0000
D(X3(-3)) |-7737598582.391616 | 820312161.996170 | 0.000000 | 0.0000

CointEq(-1) -0.263432 0.015069 -17.482284 | 0.0000
Cointeq = Y - (-698201416.2802*X1 -244681628332.8720*X2 + 50266943690.5890*X3 + 2445391172944.6978)

008
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Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.

X1 -698201416.280180 | 220694375.746088 | -3.163657 | 0.0250

X2 -244681628332.8719365074483077.651976| -3.760024 | 0.0132

X3 50266943690.588968 (13496956262.372640, 3.724317 | 0.0137

C 2445391172944.6980(639633475596.20200, 3.823113 | 0.0123

(EViews10) bas¥ zali yll zilis e lalaie ) Glaldl slac : jaadll
) siliiun (8 dand il i JLERY) il s o(Y)) Jsaall

F-Test LM F-Test White
p-value F-Value
2.023168 1.372236

VIF X1 X2 X3
36.56720 2.160869 37.34000

(EViews10) bas ¥ zali ) il e falaie ) Glalll slac) ; jaadl)
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