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The Impact of Strategic Cooperation and Saudi-
Chinese Investment Dimensions on Economic
Growth under Vision 2030

Nawal Halawi
Haifa Al-Qashami
Sadig Al-Shuwaikhat

Project Management, Midocean University, United Arab Emirates

ABSTRACT

The study aimed to identify the impact of strategic cooperation and Saudi-Chinese
investment on the economic growth of the Kingdom of Saudi Arabia during the period
from 2010 to 2020. It relied on the descriptive-analytical approach and used a set of
statistical methods to test the study hypotheses.

The study also highlighted the strategic cooperation between Saudi Arabia and China in
various sectors and the main areas in which each country operates in the other country,
thus enhancing strategic cooperation in economic growth between the two countries
significantly. China is Saudi Arabia's largest trading partner, with the exchange of many
goods and services annually. Thanks to this cooperation, both economies are stimulated,
sustainable development is achieved, and the Saudi economy is transformed into a
diversified economy based on business, technology, and innovation to activate the Vision
2030 of the Kingdom of Saudi Arabia.

The study also identified economic growth and focused on answering the main questions,
which are:

1 What are the main economic sectors in which China invests in Saudi Arabia, and what
is their impact on the Saudi economy?¢

2 .What is the size of the economic relations between Saudi Arabia and China, including
the volume of trade and mutual investments¢

3 .To what extent does the size of Chinese economic cooperation impact Saudi economic
growth in light of Vision 2030¢

The study also revealed that the main hypothesis of a positive relationship between
bilateral trade volume and mutual investments between Saudi Arabia and China is not
valid. There is no statistically significant impact of bilateral trade volume on mutual
investments between the two countries during the period from 2010 to 2020.
Additionally, the main hypothesis of the study, stating that Chinese economic cooperation
has an impact on achieving Vision 2030 and Saudi economic growth during the period
from 2010 to 2020, is not valid. There is a small, almost negligible negative impact.

Keywords: strategic cooperation, Saudi Arabia and China, economic growth, Vision
2030, sustainable development.
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Mineral fuels, mineral oils and products of their distillation; bituminous substances: mineral ...
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Plastics and articles thereof

€ £2022-2010 ple Go Clatiall Gand Gaall 403 grndl Gl paliall aaad (all sl (3) o8, IS5
Sl all g e dlae Gl K e : jacadll

100
»
£ 50
&
12 S B B = == = = = BB = = ==
Y —_— = = = _ = _ e = = j——1 =
o

Ceramic products
Electrical machinery and equipment and parts thereof; sound recorders and reproducers, television ...
Footwear, gaiters and the like; parts of such articles
Furniture; bedding, mattresses, mattress supports, cushions and similar stuffed furnishings; ...
Iron and steel @
Mineral fuels, mineral oils and products of their distillation; bituminous substances; mineral ... 2
Organic chemicals @
Plastics and articles thereof @
Vehicles other than railway or tramway rolling stock, and parts and accessories thereof
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Imported
. value in
Imported value in Product | Product label Country Year
thousands U.S
thousands U.S Dollars

Dollars
$103,621,530 TOTAL All products Saudi Arabia 2010 1
$163,013,499 TOTAL All products Saudi Arabia 2013 2
$127,962,727 TOTAL All products Saudi Arabia 2011 3
$151,260,013 ‘TOTAL All products Saudi Arabia 2012 4
$129,795,972 "TOTAL All products Saudi Arabia 2016 5
$126,758,508 TOTAL All products Saudi Arabia 2017 6
$131,328,602 TOTAL All products Saudi Arabia 2020 7
$169,967,750 TOTAL All products Saudi Arabia 2015 8
$135,211,178 TOTAL All products Saudi Arabia 2018 9
$144,334,893 "TOTAL All products Saudi Arabia 2019 10
$152,333,959 TOTAL All products Saudi Arabia 2021 11
$168,239,638 TOTAL All products Saudi Arabia 2014 12
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Imported value in thousands U.S Product Product
Dollars Code label Country Year No
$1,396,001,600 'TOTAL | All products China 2010 1
$1,588,695,867 'TOTAL | All products China 2016 2
$1,681,670,816 'TOTAL | All products China 2015 3
$1,743,394,900 'TOTAL | All products China 2011 4
$1,818,199,200 'TOTAL | All products China 2012 5
$1,840,957,060 'TOTAL | All products China 2017 6
$1,949,992,300 'TOTAL | All products China 2013 7
$1,959,234,625 'TOTAL | All products China 2014 8
$2,057,021,048 'TOTAL | All products China 2020 9
$2,066,513,429 'TOTAL | All products China 2019 10
$2,134,987,265 'TOTAL | All products China 2018 11
$2,675,680,064 'TOTAL | All products China 2021 12
¢ 2022-2010 ale 3o Lisal) la ) ol aaal (4) aB) 2>
b all g Ela S dlae Gl K ja s )
g 2.250Mm
_f 1.500M
‘i 1.250M
¢ 82022-2010 ple (p Ainall ily i gl anad Alall sl (6) pdy JS&
L calal Hall g Sl dlae Al K e jacaddl
Exports in thousands U.S
Dollars | Product Code | Product Label Country Year 0
$250,577,016 TOTAL All products | Saudi Arabia 2010 1
$364,139,419 TOTAL All products | Saudi Arabia 2011 2
$387,373,983 TOTAL All products | Saudi Arabia 2012 3
$375,360,918 TOTAL All products | Saudi Arabia 2013 4
$341,947,183 TOTAL All products | Saudi Arabia 2014 5
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$213,376,375 ‘TOTAL All products | Saudi Arabia 2015 6
$178,874,135 ‘TOTAL All products | Saudi Arabia 2016 7
$220,068,596 ‘TOTAL All products | Saudi Arabia 2017 8
$294,535,553 ‘TOTAL All products | Saudi Arabia 2018 9
$251,800,458 ‘TOTAL All products | Saudi Arabia 2019 10
$176,507,506 ‘TOTAL All products | Saudi Arabia 2020 11
$267,546,847 ‘TOTAL All products | Saudi Arabia 2021 12

b Hall 5 S e Gllall S e saadll ¢ 220222010 ale (e A grad) G jalal) aaa (5 ) Al Jo

=g Bxpotts in thousands US Dollars

All products

¢ 32022-2010 ple (s A graad) &l jabial) aaad Al an )l (7) B JS
Clal jall g ElaS Al Gl K pe: jaaadl)
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Exports in thousands U.S Product

Dollars | Product Code Label Country Year No
$1,577,763,800 'TOTAL | All products China 2010 1
$1,898,388,400 ‘TOTAL | All products China 2011 2
$2,048,782,200 ‘TOTAL | All products China 2012 3
$2,209,007,300 'TOTAL | All products China 2013 4
$2,342,292,696 'TOTAL | All products China 2014 5
$2,281,855,922 'TOTAL | All products China 2015 6
$2,118,980,582 ‘TOTAL | All products China 2016 7
$2,271,796,142 ‘TOTAL | All products China 2017 8
$2,494,230,195 'TOTAL | All products China 2018 9
$2,498,334,248 'TOTAL | All products China 2019 10
$2,588,402,392 'TOTAL | All products China 2020 11
$3,361,814,264 ‘TOTAL All products China 2021 12
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2010 2011 2012 2013 2014 2015

2016 2017 2018 2019 2020
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7885.594 1326.265 6559.329 2010
9685.495 1987.263 7698.232 2011
11438.730 2069.365 9369.365 2012
13714.601 2469.365 11245.236 2013
16625.726 2966.362 13659.364 2014
19138.833 3659.471 15479.362 2015
20667.588 4269.326 16398.262 2016
24245.490 4879.254 19366.236 2017
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29785.632 6126.362 23659.270 2019
35959.234 8632.644 27326.590 2020
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5.039 159.062 8.077 10.032 2.474 2010
10.994 235.329 10.796 5.232 12.642 2011
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5.427 262.424 4.210 3.155 4,958 2012
2.850 267.424 3.861 4.486 0.304 2013
4.028 247.802 10.625 5.122 3.318 2014
4.690 184.467 8.226 4.627 5.348 2015
2.363 155.225 4,916 5.273 2.676 2016
-0.070 174.325 2.854 4.435 -2.062 2017
2.762 228.524 -2.879 2.288 0.422 2018
0.832 285.24 0.360 2.237 -1.906 2019
-4.341 297.362 -8.514 -1.659 -5.895 2020
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sshall g S LA (10) dse

Variable Level 1% Difference 2% Difference
S ADF | Sig. Result ADF | Sig. Result ADF | Sig. Result
X1 | 9.411 | 1.000 No 0.662 | 0.837 No - | 0007 | sationar
' ' stationary ' ' stationary | 3.119 y
i No .
Y1 1519 0.116 stationary -3.913 | 0.009 | Stationary

E-views12 gl n clilua milil ; juaal)

(Causality Test) dusdl JL53) o

M.\sﬂ }u“ dﬁ’-ﬁj MJM\ ‘;M\ s_ab\.u.wY\ e O J;\_g o\;.ﬂ u\dmﬁ)@. Q9 C...A.u

0.05 4 5ixa (5 e i (2020- 2010) 3580 JIUA 23 grnd) Ay jall ASLaally delivall glUad 3 Adliadll
deliall plad 8 Adliadl) Aadll gaill Jara ) 400 gl A isall G L) ana (e 42 ClS

408

L) LS (11) Js>

Null Hypothesis:

Obs F-Statistic  Prob.

Y1 does not Granger Cause X1
X1 does not Granger Cause Y1

9 079348 05126
9.20687  0.0318

E-views12 gl » Slibua il ; juaall

(Bounds Test) < idall Jalsill JL53) o
gLk 3 Ailiadl) agll pall Jina s Bd gandl 8 Autaall il Letin¥] pan (o o jidie JolS5 dllin (5f cpaiy
0.01 2 sina 5 siuse 2ic (2020- 2010) 55l IU& A2 gaadl Zyy pall ALl de il
& idal) Jalsil) gl (12) Jssa

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. [(0) (1)
Asymptotic: n=1000

F-statistic 38.97430 10% 3.02 3.51

k 1 5% 3.62 4.16

2.5% 4.18 4.79

1% 4.94 5.58
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E-views12 gl » Clibuwa gl ; juaal)
a3l shlal < 8 aae LAl e

S liuY) ana el 3aa g dyia) 358 5o el shalill eyl JiaY) aaall O (12) dsan (e (i
(Y1) deliall glad 8 diliaall Aaill gaill Jame pial (piie ) slayl (4 538 5 (X1) da0gand) 8 Ainall

Al ) bl <l 8 JLEA) (13) doa

Variable Coefficient Std. Error t-Statistic  Prob.*
Y1(-1) -0.357398 0.118084 -3.026644 0.0389
Y1(-2) -0.531336 0.100700 -5.276436 0.0062
X1 -0.002148 0.000476  -4.508599 0.0108
X1(-1) 0.001323 0.000519 2.550687 0.0633
C 20.93780 2.401492 8.718661 0.0010
R-squared 0.972012 Mean dependent var 0.795889
Adjusted R-squared 0.944025 S.D. dependent var 3.683718
S.E. of regression 0.871533 Akaike info criterion 2.863054
Sum squared resid 3.038276 Schwarz criterion 2.972623
Log likelihood -7.883743 Hannan-Quinn criter. 2.626604
F-statistic 34.73020 Durbin-Watson stat 2.047905

Prob(F-statistic) 0.002306

*Note: p-values and any subsequent tests do not account for model
selection.

E-views12 gl » clbua il ; juaall

somall) Ja¥) g Jashall Ja¥) & Uadd) rraua cllgaia zigal o

) gl 0.01 e Lysinall iy 1.888735 il Uadll aa sl Jalas B 0 (13) s> s
)3\ deng d:gjlan d&}“ dales C_;a}'\} 1.888735 Ac d:\jla“ LQAAH ).uas“ LEJAM O @\Mﬁ RENPY

‘ 0.01 die 4y 5iee X1 Y dyshall Jal) b zasaill
Wadl) el cilgada JLGA) @il (14) Jdsia

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(Y1(-1)) 0.531336 0.078677 6.753413 0.0025
D(X1) -0.002148 0.000135 -15.91179 0.0001
CointEqg(-1)* -1.888735 0.142618 -13.24327 0.0002
R-squared 0.973069 Mean dependent var -2.059667
Adjusted R-squared 0.964093 S.D. dependent var 3.755310
S.E. of regression 0.711603 Akaike info criterion 2.418609
Sum squared resid 3.038276 Schwarz criterion 2.484351
Log likelihood -7.883743 Hannan-Quinn criter. 2.276739

Durbin-Watson stat 2.047905

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
X1 -0.000437 3.72E-05 -11.73016 0.0003
C 11.08562 0.563577 19.67009 0.0000
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E-views12 geel s clilua il 1 jaal)

gUad 3 ddlaal) Lol gail) Jara g 43 gl (B Lisiall ol laiiad) ana (o 4Bl il 3 galll -2
2(2020- 2010) 5580 A 43 graad) Ay jad) Aslaally 431
Baagll da JLIA) e
(15) Js3> s Cntis (ADF) Sshall S5 - Son SLis) aladiul o8 3 gaill Gl jaaia )il (20 Guldl
Al aie Sl EuY) Gos s Wl sue die (X1) A sradl 8 Linall @l Ldiny) aaa Al ) jiiul axe
Ailiaal) Al gaill Jame Aluds ) il g AgBH Al (e ALalSie Aludid) (o zrin gy Les S (3410
Gl O 5 ¢y pheall da all (e AlalSie ALudd) O i gy Les Wl sise 2ie (Y2) el plad &
Y @il Jalsall aladi) (e 4ild Gralise Gia ) die (LS

oshall J1g8- G JLEA) (15) s

Variable Level | 1% Difference | 2*! Difference
S ADF | Sig. Result | ADF | Sig. Result | ADF | Sig. Result
No 0.83 No - 0.007 .
X1 9411 11.000 stationary 0.662 7 | stationary | 3.119 stationary
Y2 2518 0.018 | stationary | ---

410

E-views12 gl » clilbuwa zilil ; juaal)

(Causality Test) dxadl JL33) o
MJ}:.M.J\ L;:’\T.u;ua]\ Q\)\Aﬁu&\ aaa O .J;\} a\AJ\ ald }i U:&\Aﬁ\ &;1‘34:\.\.\.“ e A eds: C_;a.\.\
Je (2020- 2010) 3 yiall JMA 400 gl Ay yal) ASLaally Ac ) 3 tLLé & Adlaall daall saill Janag
0.05 4 sina (5 sie

Lnadl LS4 (16) Joss

Null Hypothesis: Obs F-Statistic  Prob.
Y2 does not Granger Cause X1 9 057429  0.6036
X1 does not Granger Cause Y2 152037 0.3228

E-views12 gl clibua @il ; juaall
(Bounds Test) < idall Jalsill JL53) o
g Ui b Ailad) Aall satll Jana s 40 saaadl 8 Lial) ) L) ana g ¢l jidie JolS5 llin of sty
0.05 43 s2e (5 sise ie (2020- 2010) 38N JOA 2o sl A jal) ASkadlly de ) ) 1)
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F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. I(0) I(1)
Asymptotic: n=1000

F-statistic 4.882855 10% 3.02 3.51

k 1 5% 3.62 4.16

2.5% 4.18 4.79

1% 4.94 5.58

E-views12 gl » clibua il ; juaall

a3 shlal <) 8 aae JLad) e
paxa e (e IS Givia ) sl ot sa el skl ol i JieY) aaall O (18) Jsan (e cs
(Y2) del )l glad 8 daliaall adll gaill Jana yuiia s (X1) G gmaal) 3 Apinall ) L)

da 3l phlal < 8 JLss) (18) dgea

Variable Coefficient Std. Error t-Statistic Prob.*

Y2(-1) 0.632354 0.371259 1.703272 0.1871

Y2(-2) -0.714222 0.240921 -2.964552 0.0593

X1 -0.001939 0.000648 -2.994090 0.0579

X1(-1) 0.000377 0.000726 0.519565 0.6393

X1(-2) 0.001426 0.000747 1.909815 0.1522

C 13.29692 3.719303 3.575109 0.0374

R-squared 0.919374 Mean dependent var 3.329333

Adjusted R-squared 0.784996 S.D. dependent var 2.191667

S.E. of regression 1.016243 Akaike info criterion 3.104824

Sum squared resid 3.098252 Schwarz criterion 3.236307

Log likelihood -7.971708 Hannan-Quinn criter. 2.821084

F-statistic 6.841725 Durbin-Watson stat 2.094190
Prob(F-statistic) 0.072173

*Note: p-values and any subsequent tests do not account for model
selection.

E-views12 gl clibua il ; juaall
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somall) Ja¥) g Jashall Ja¥) & Uadl) maaal cllgatia zisal o
4l 5l 0.05 e A sinal) iy 1,081868 il Ladll aa st Jalas 4 0 (19) Jsds sy
3sas aae Jyshll Ja¥) Aolas i sis 1.081868 4c jus Jyshall saall juaill ol (o momaad 2a g
0.05 i dygina e X1 Y dashll da¥) 8 maniatll il

Unil) grasaal cilgaia JLEA) @il (19) Jos>
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ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient  Std. Error t-Statistic Prob.
D(Y2(-1)) 0.714222 0.185828 3.843458 0.0311
D(X1) -0.001939 0.000393 -4.931348 0.0160
D(X1(-1)) -0.001426 0.000439 -3.247953 0.0476
CointEq(-1)* -1.081868 0.218954 -4.941080 0.0159
R-squared 0.861496 Mean dependent var -0.765667
Adjusted R-squared 0.778393 S.D. dependent var 1.672176
S.E. of regression 0.787179 Akaike info criterion 2.660380
Sum squared resid 3.098252 Schwarz criterion 2.748035
Log likelihood -7.971708 Hannan-Quinn criter. 2.471220
Durbin-Watson stat 2.094190
* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
X1 -0.000125 9.09E-05 -1.374224 0.2630
C 12.29070 2.364993 5.196930 0.0138

E-views12 gl Glilua il ; juaadl)

gUad 3 ddlaal) Lol gail) Jara g 43 gl (B Lisiall il laiiad) ana ¢ Al il 3 galll -3
:(2020- 2010) 3_58N $MA 43 gl 4y adl ASlaally Claddl)

baagll jda JLId) e

(20) 52> Ge il (ADF) shall D15 - S SUEAT ahadid o8 3 gal) il paiia Sl i) (20 il
Al aie ST s W) st die (X1) L2 small 3 il @ L) aaa Al ) i) e
Aaill gail) Jare Al ) jiiul ade Gy Aplil) da ol (e AlalSie Alludl o a5y Laa SN (5 4
Al () a5 Laa (A G5La0 24 die ) 8GN Gas g W) siue die (Y3) lexal) g Ui 6 diliadll
G yiial) JalSall aladin) Sy 438 Aol (b die GuilalSie Guiladad) (Y 5 Al da el e AlalSie
.dﬁ‘)‘y
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sshall g S LA (20) ds

Variable Level 1% Difference 2% Difference
S ADF | Sig. Result ADF | Sig. Result | ADF | Sig. Result
NO 083 | No - | 0007
X1 9.411 | 1.000 . 0.662 stationar | 3.119 stationary
stationary 7 y
- No 0.00 | stationar
Y3 1.156 0.209 stationary -3.293 4 y

E-views12 gl » clibuwa zilil ; juaal)

(Causality Test) dxsed) JLI3) o
A gl (8 dginall Gl LY aas G aal g elad) il S ol Gl A Gl 2sa pie Fual
e (2020- 2010) 38l JSA 203 sl Ay yal) A<Laally leadlll g U 8 ddliaal) dasll gaill Jaaa s
0.05 4 si%a (5 s

L) JLER) (21) Jsan

Null Hypothesis: Obs F-Statistic  Prob.
Y3 does not Granger Cause X1 9 3.62575  0.1264
X1 does not Granger Cause Y3 0.84081  0.4957

413

E-views12 gl » cliluwa gl ; juaal)

(Bounds Test) & sidall Jalsil) jLid) o
b Alad) Lell saill Jana s A0 grad) 3 Ayisall il L) paa
0.05 & sine (5 st ie (2020- 2010) 5l A D3 gandl Gy jall ALeally ilesal) o Uk
& Adal) Jalsil) jLd) (22) dss

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. I(0) I(1)
Asymptotic: n=1000

F-statistic 2.879581 10% 3.02 3.51

k 1 5% 3.62 4.16

2.5% 4.18 4.79

1% 4.94 5.58

On & yidie JalSs @llia Gl of cy

E-views12 gl clibua il ; juaall
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a3 shlal <) 8 aae LAl e
saill Jana rial 8aals dgia ) slayl 558 5o el shalall <ol il JiaY) aall o (23) Jsan (e (i
o Auiaall LAY paa kil A slal g da 55 Yy (Y3) clerdll gl b Ailiadll Aol

(X1) a2 il
Ala 1) shalal) ) 8 LA (23) Jeaa

Variable Coefficient Std. Error t-Statistic Prob.*
Y3(-1) 0.017621 0.432398 0.040752 0.9686
X1 -0.000763 0.000300 -2.544089 0.0384
C 15.97430 6.853865 2.330699 0.0526
R-squared 0.669091 Mean dependent var 3.445500
Adjusted R-squared 0.574545 S.D. dependent var 6.002285
S.E. of regression 3.915104 Akaike info criterion 5.810886
Sum squared resid 107.2963 Schwarz criterion 5.901661
Log likelihood -26.05443 Hannan-Quinn criter. 5.711305
F-statistic 7.076918 Durbin-Watson stat 1.813584

Prob(F-statistic) 0.020844

*Note: p-values and any subsequent tests do not account for model
selection.
E-views12 gl » Cliluwa il ; juadl)

s ol JaY) 5 Jashal) Ja¥) 8 Uadl) sl cilgatia pigal o
4l sl 0.05 e 4y sieall iy 0.982379 caly Wadll as msat Jalna G o (24) Js2> sy
S 2ga s skl Jal) Adles ma 535 0.982379 4y dashall gaall sl saall (o mamaal 23 5
0.05 2ic Ay sima X1 0¥ Jyshll Jal) 8 masaaill

Unil) gamaal cilgatia JLEA) @il (24) Joo>

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

CointEq(-1)* -0.982379 0.294769 -3.332710 0.0125
R-squared 0.494327 Mean dependent var -1.659100
Adjusted R-squared 0.494327 S.D. dependent var 4.855526
S.E. of regression 3.452797 Akaike info criterion 5.410886
Sum squared resid 107.2963 Schwarz criterion 5.441144
Log likelihood -26.05443 Hannan-Quinn criter. 5.377692
Durbin-Watson stat 1.813584

* p-value incompatible with t-Bounds distribution.
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E-views 12 gk clibua il : jiaall
O AdaLiall ol L) a9 Cymeaall g 493 el (s ALY 3l ana Cp ABMall L) 73 galll -4
:(2020- 2010) 5380 JMA Gaal) g 43 gl
Baagll da JLIA) e
(25) Js> s (s (ADF) Sshall S5 - Son JLis) aladiul o8 w3 gaill Gl jaaie )il (520 Guldl
A aie ) ELY] Gos sl sl die (X2) Guall s A0 sead) (o 20D 5 jladll aas ALl ) il aae
i) ana Alals ) Eiul axe Gat s oY) Aol (e AllSie ALl o e sy Lee J5Y1 G300
O zoas lae (SEI GLa 38T die ) EWY) Gy W) siae die (Y4) Gualls A0 gmadl G daliidl)
JalSall alasiinl (e 4dld da all Qi die (pilalSie ye cptludad) (Y 5 Al da ) (e AlelSie ALl
RSN PRA(

oshall Jl8- G JLEA) (25) Jssa

Variable Level | 1°*' Difference 2° Difference
S ADF | Sig. Result ADF Sig. Result | ADF | Sig. Result
- No stationar
X2 0.427 0.499 stationary -2.692 | 0.014 y
No l\_lo - i
Y4 9.421 | 1.000 . 0.836 | 0.873 | stationar 0.020 | stationary
stationary y 2.509

E-views12 gl » clibuwa zuilil ; juaal)

(Causality Test) 4wl JLSd) o
Ol 5 403 srall (AL 3 Hlail) aas (e aa) g ol Gl F cpalai) Culd D ClBe 3 sa g ade iy
0.05 &y sina (5 siasa 2ic (2020- 2010) 35l IS Gaeall 5 400 gaaad) (s Alaliial) ol Y] ana
Apd) JLEA (26) Js>

Null Hypothesis: Obs F-Statistic  Prob.
Y4 does not Granger Cause X2 9 1.02713  0.4365
X2 does not Granger Cause Y4 255170 0.1931

415

E-views12 gl Glilua il ; juaal)
(Bounds Test) & idal) Jalill jLIs) o
O Al i) ana s Gaall 5 430 seaadl (400N B jlacll aaa G @l jidie JalSS @llia o Gy
0.05 4 sire 5 sise Jie (2020- 2010) 3l JNA Cppeall g 40 gl
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F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. I(0) I(1)
Asymptotic: n=1000

F-statistic 4.613537 10% 3.02 3.51

k 1 5% 3.62 4.16

2.5% 4.18 4.79

1% 4.94 5.58

E-views12 gl » clibua il ; juaall

el ghalidl) <) 8 axe LE3) e
3l ana yarial Baal s dyie ) lay) 553 s el ghalidll ol ya) i) saedl O (28) Jsas e O
Ao gaad) G Alaliial) Gl L) pas puial cpiia ) elay) (0 85 (X2) Gmally A grall o A0

416

(Y4) opall s
Aorla 0 ) @ B LAY (28) de
Variable Coefficient Std. Error t-Statistic ~ Prob.*

Y4(-1) 0.466098 0.577733 0.806769 0.4650
Y4(-2) 0.737752 0.620161 1.189615 0.3000
X2 -3.158783 9.727856 -0.324715 0.7617
X2(-1) 19.73413 11.21765 1.759203 0.1534
C -2914.328 2066.790 -1.410075 0.2313
R-squared 0.993165 Mean dependent var 22012.41
Adjusted R-squared 0.986330 S.D. dependent var 7906.674
S.E. of regression 924.4469 Akaike info criterion 16.79645
Sum squared resid 3418408. Schwarz criterion 16.90602
Log likelihood -70.58402 Hannan-Quinn criter. 16.56000
F-statistic 145.3032 Durbin-Watson stat 2.757457

Prob(F-statistic) 0.000140

*Note: p-values and any subsequent tests do not account for model

selection.

E-views12 gl cllua gl ; jaaall
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4 5l 0.05 xie 4 sid) iy 0.203850 sl Uadll as st Jalas 4 Gf (29) J s ma sy
3sas aae Jyshll Ja¥) Aolas 535 0.203850 4c s Jyshall saall juaill ol (o momaad 22 g
0.05 i dygina e X2 0¥ dashll Ja¥) 8 maniaill il

Uadd) el cilgatia JLAA) ilii (29) Joss

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(Y4(-1)) -0.737752 0.424041 -1.739814 0.1569
D(X2) -3.158783 7.125543  -0.443304 0.6805
CointEq(-1)* 0.203850 0.044739 4.556415 0.0104
R-squared 0.778045 Mean dependent var 2919.304
Adjusted R-squared 0.704060 S.D. dependent var 1387.505
S.E. of regression 754.8078 Akaike info criterion 16.35200
Sum squared resid 3418408. Schwarz criterion 16.41775
Log likelihood -70.58402 Hannan-Quinn criter. 16.21013

Durbin-Watson stat 2.757457

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient  Std. Error t-Statistic Prob.
X2 -81.31155 42.87567 -1.896450 0.1308
C 14296.45 10064.52 1.420480 0.2285

E-views12 gl clibua zilil 1 jlaal)

dslaal) B salaiBy) galll Jirag g3 gamd) Auall s3LaBY) (yglail) ana G ABall ol 23 gl -5

:(2020- 2010) 3 &l A 433 gral) 4y ol

baagl) yda LIS e

(30) Usi> cse (s (ADF) skl S5 (S0 JLi) plasiud o3 3 sal) & pbie i il (530 (ol
DALY s 5 o shs i (Y5) F2 g g 5ol ASLell b (LaBY) sl Jane A ) i) e
Ol aaa Aludes )il e ity ¢ 3oV Aaal (e ALalSie ALl G e 5 Lew J 53 (5l 380 xie
il () a1 Lae (SN G5 dll 38T ie ) HELY) s 5 W) siae die (X3) g2 snndl Saall gLaBY)
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& yuiial) JalSall aladin (Say 48 da jall G die ilalSie pe cpilalall (Y 5 Al da ol e AlalSie

ssball b (S JLd) (30) s

.dJ J;\j

Variable Level 1°*' Difference | 2° Difference
S ADF | Sig. Result ADF Sig. Result | ADF | Sig. | Result
v5 |-1242]0182] _ N° | 2855 | 0011 |stationary| T | T | -
stationary
No No - 0.0 .
X3 9.421 | 1.000 stationary 0.836 | 0.873 stationary | 2.509 | 20 stationary

418
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L) 530 (31) Js>

(Causality Test) dxadl JL33) o
saill Jaray gagmnll uall gola®¥) Galadll aan Gnodaly oladl Gl A ABe 24y maal
42T il (.05 A siza s giaa die (2020- 2010) 3 yiall JMA A0 gl Ay yell ASLadl) 2 glay)
203 graal) A yall ASLaall 3 (50baBY) el Jana ) (g2 gmasd) siseall (3LaBY) () glal) ans (ga

Null Hypothesis:

Obs  F-Statistic

Prob.

Y5 does not Granger Cause X3
X3 does not Granger Cause Y5

9 034204 0.7287
120724 0.0202

E-views12 gl Glbilua il ; juaadl)

(Bounds Test) & sidul) Jalsil) jLid) o
dSladll (A (obaBY) saill Jaza g g2 sand) nall (gabaB¥) ¢ glaill ana G @l yidia JalSS cllia o o
0.01 4 sira (5 e 2ie (2020- 2010) 380 IS 40 gl 4y )
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F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)
Asymptotic: n=1000

F-statistic 23.04512 10% 3.02 3.51

k 1 5% 3.62 4.16

2.5% 4.18 4.79

1% 4.94 5.58

E-views12 gl n clibuwa zuilil ; juaal)

el ghalidl) <) 8 axe LE3) e

pxa Jaide e DS e ) el s 58 3l shlall < il JiaY) aaall o (33) s (e o
(Y5) 42 grall &y jal) ASlaall 3 (g2LaBY) gaill Jama patia g (X3) g2 g2l Snall (galbaid¥) ) glall

e 1) shalal) ) @ LA (33) Jeaa

Variable Coefficient Std. Error t-Statistic Prob.*

Y5(-1) -0.212143 0.138391 -1.532922 0.2228

Y5(-2) -0.472007 0.139572 -3.381821 0.0430

X3 -0.000861 0.000268 -3.215061 0.0488

X3(-1) 0.001027 0.000560 1.833890 0.1640

X3(-2) -0.000659 0.000482 -1.368457 0.2646

C 15.18122 2.806087 5.410105 0.0124

R-squared 0.979215 Mean dependent var 2.060111

Adjusted R-squared 0.944574 S.D. dependent var 2.965489

S.E. of regression 0.698157 Akaike info criterion 2.353975

Sum squared resid 1.462269 Schwarz criterion 2.485458

Log likelihood -4.592887 Hannan-Quinn criter. 2.070235

F-statistic 28.26734 Durbin-W atson stat 2.023722
Prob(F-statistic) 0.009984

*Note: p-values and any subsequent tests do not account for model

selection.
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ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
D(Y5(-1)) 0.472007 0.099012 4.767152 0.0175
D(X3) -0.000861 0.000150 -5.754539 0.0104
D(X3(-1)) 0.000659 0.000178 3.700782 0.0343
CointEq(-1)* -1.684150 0.156894 -10.73432 0.0017
R-squared 0.976851 Mean dependent var -1.703889
Adjusted R-squared 0.962962 S.D. dependent var 2.809997
S.E. of regression 0.540790 Akaike info criterion 1.909530
Sum squared resid 1.462269 Schwarz criterion 1.997186
Log likelihood -4.592887 Hannan-Quinn criter. 1.720370
Durbin-W atson stat 2.023722

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
X3 -0.000293 3.61E-05 -8.109094 0.0039
C 9.014174 0.641548 14.05067 0.0008
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