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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root
At Level
PC SY CR Ccw U
\With Constant t-Statistic -2.0986 -1.8595 -3.0588 0.9967 -0.9519
Prob. 0.2465 0.3457 0.0431 0.9952 0.7560
n0 n0 *x n0 n0
\With Constant & Trend t-Statistic -1.8321 -2.0377 -2.8559 -3.3830 -1.5926
Prob. 0.6573 0.5571 0.1923 0.0765 0.7692
n0 n0 n0 * n0
\Without Constant & Trend t-Statistic -1.8723 -0.2441 -0.5673 -1.5639 0.7821
Prob. 0.0592 0.5895 0.4617 0.1087 0.8763
* n0 n0 n0 n0
At First Difference
d(PC) d(sy) d(CR) d(CW) d(lv)
\With Constant t-Statistic -6.0027 -3.0715 -4.6750 -8.1157 -3.9530
Prob. 0.0000 0.0401 0.0010 0.0000 0.0053
*%k% *% *kk *%k% *%k%k
\With Constant & Trend t-Statistic -5.8362 -3.7803 -4.5835 -3.7778 -4.0088
Prob. 0.0003 0.0330 0.0060 0.0360 0.0202
*%k% *% *kk *% *%
\Without Constant & Trend t-Statistic -4.5468 -3.1151 -4.7855 -0.6648 -1.1938
Prob. 0.0001 0.0030 0.0000 0.4180 0.2068
*%k% *k%k *kk no no
Notes:
a: (*)Significant at the 10%,; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant

Eviews12 gl o 1aldie) daldl Jue (s 1 jdaal)
43 grdd) Ay ) Aslaad) B pe AdNal g8l JAal e cpe 3 daa Ay e (G Callaal)
L3 grd) Ay o) ASlaal) & Pc A1) ARDL gl it 1Y f
PC=F(IU, CR, CW)
Alalall Gl yail) (e Y88 pwai Aiisall ol jiiall () 123138 5 (0.88) (& R? e () (22) J sl (0 eaaly

dad ) el o onlall) Z35al) 3 ARy oAl Ol i (A (%12) Adiall Al g i) il

4dde 5 Prob(0.000) 4ed s 5 %1 (5 siuse die 4, gine duinall F 4ad ) quialy 5 (0.82) (A dasuadll R?
Al A 8l Ji g paal) duia i (b Hi

121



Lyl Loatil) ol pdiga (yiamyg b )l SLaBY) cp ABal) Julatg (b sl Juadl)

gl dupll ASleal) B Pc sl (ARDL) g dgaif guilii (12) Jgaad)

Variable Coefficient] Std. Error t-Statistic Prob.*
PC(-1) 0.793387 0.144284 5.498797 0.0000
PC(-2) 0.078372 0.173328 0.452158 0.6569
PC(-3) 0.032627 0.162454 0.200838 0.8432
PC(-4) -0.306133 0.139240 -2.198598 0.0420

CR 0.030715 0.058086 0.528781 0.6038

CW 0.459099 0.084748 5.417193 0.0000

CW(-1) -0.535536 0.089848 -5.960471 0.0000

9] -0.206371 0.118931 -1.735210 0.1008

IU(-1) 0.159591 0.116858 1.365686 0.1898

C 4.836829 2.890895 1.673125 0.1126

R-squared 0.887989| Mean dependent var 1.185303
IAdjusted R-squared 0.828689| S.D. dependent var 3.168790
S.E. of regression 1.311554| Akaike info criterion 3.658420
Sum squared resid 29.24298| Schwarz criterion 4.138360
Log likelihood -39.38868| Hannan-Quinn criter. 3.801132
F-statistic 14.97451] Durbin-Watson stat 2.341815

Prob(F-statistic) 0.000002

Eviews12 gl Ao 1aldie) daldl Jae (s 2 jdaal)
AV (1,1,2,2) o (oliall sUasl) <l 5 ol 1433 grad) 4y o) AStaal) & pe Al i) pUagy) o yié 1Ll
.(Akaike) sz
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Akaike Information Criteria (top 20 models)
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F-Bounds Test Null Hypothesis: No levels relationship
[Test Statistic Value Signif. 1(0) 1(1)
F-statistic 3.536291 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66

Eviews12 gl Ao 1aldie) daldl Jas (s 2 jdaal)
L grd) Ay o) Aladl) & Pe AN Apa i) ¢ LAY sla
s oeadeal) Bl N1 s -
Prob 4as o)) O < %5 (s s die L siea & Chi- Square s adadll F dad o) (14) Jsaall (e el
I Ll ) A (g Sl Y 3] o) a3 5 %5 (e LS

Apagraad) Lyppal) ASlaall b PC AN eadedtll BLIN) JLISI (14) Jsaad

Breusch-Godfrey Serial Correlation LM Test: |
Null hypothesis: No serial correlation at up to 3 lags

|

[

F-statistic 1.357441| Prob. F(3,14) 0.2962

Obs*R-squared 6.084039| Prob. Chi-Square(3) 0.1076
|

|
.Eviews12 gl o i) Zaldl Jas (e 1 juaal)
Ol uilaS Gl ase

Prob 4ed o) S %5 s s die U giee pe Chi- Squares 4sdsall F 4ad o)) (15) Jsaal) (e ety

Al G e e Fla Yz 35 ) i 135 %5 e LS
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity

I

F-statistic 0.993848| Prob. F(9,17) 0.4800

Obs*R-squared 9.308477| Probh. Chi-Square(9) 0.4093

Scaled explained SS 5.599571| Proh. Chi-Square(9) 0.7792
|

[
.Eviews12 gl o s Aald) Jas (a1 kaall

80 gradl A ) ASlaal) B e AN A pdial) pUnAS el &y sl Lol sluwld

Prob dad s 5 %5 (s sl dic 4y5i2a & Jarque - Bera J Adlaia¥) dasll o) (39) & (e ety
A pdial) olUadB pandall a5 6il) wiy 73 51 Ol (g 138 5 %5 (e LS) cilS il
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Series: Residuals
Sample 200951 202251
Observations 27

Mean -3.26e-15
Median -0.006216
Maximum 2.003194
Minimum -3.076942
Std. Dev. 1.060533
Skewness -0.796185

Kurtosis 4.034840

Jarque-Bera 4.057352
Probability 0.131510Q
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—— CUSUM 5% Significance
Eviews12 gl o lalais) Lalydl Jes (a1 jtaal)
Jgae i aly Bl gl Sl je o) e sena ) Cusum of squares JLiaY g (41) JSGN (e iy g WS
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—— CUSUM of Squares 5% Significance
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ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic| Prob.
D(PC(-1)) 0.195134 0.110701 1.762716 0.0959
D(PC(-2)) 0.273506 0.104788 2.610089 0.0183
D(PC(-3)) 0.306133 0.107948 2.835915 0.0114

D(CW) 0.459099 0.063388 7.242728 0.0000
D(IV) -0.206371 0.086681 -2.380815 0.0292
CointEq(-1)* -0.401747 0.085962 -4.673521 0.0002

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic| Prob.
CR 0.076453 0.135239 0.565318 0.5792
CW -0.190263 0.241390 -0.788197 0.4414

U -0.116442 0.098757| -1.179072 0.2546
C 12.03949 9.200419 1.308581 0.2081

EC = PC - (0.0765*CR -0.1903*CW -0.1164*IU + 12.0395)
Eviews12 gl » Ao lalde) ddaldl Jae (a1 jdaal)
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433 ) Ay o) Aslaal) B (Sy) il G CY e A aql 1) callaal)
L gl Ay o) ASlaal) B Sy A1Al ARDL g gl i ;Y f
SY=F(IlU, CR, CW)

alall el yll (pe %95 i Akinall <l yuxiall () ixy 138 5 (0.95) (& R2 4add () (17) Jisaadl (g eaay
Aol ) pmalys ¢ eal@ll Zasal) G ALL e g AT Qe 8 (%5) Al Al g ¢ ) i) b
4ide 5 Prob(0.000) 4ed s 5 %5 (5 siue die 4 sixe ddinall F dad () a5 (0.92) (A dasuadl R

ALl G il Sy asal) a4 b i

433 pd) Ay ) ASlaal) 4 Sy ANAI (ARDL) gz 3gadl il (17) Jgaad)

Variable Coefficient| Std. Error t-Statistic Prob.*
SY(-1) 1.305393 0.190670 6.846354 0.0000
SY(-2) -0.312336 0.184051 -1.697007 0.1118
CR -0.009076 0.007461 -1.216551 0.2439
Ccw -0.015792 0.012448 -1.268651 0.2253
CW(-1) -0.002404 0.011188 -0.214853 0.8330
CW(-2) -0.008465 0.013630 -0.621072 0.5445
CW(-3) 0.007354 0.011540 0.637274 0.5342
CW(-4) -0.028569 0.013518 -2.113423 0.0530
U -0.001219 0.014035 -0.086848 0.9320
1U(-1) 0.055913 0.015705 3.560150 0.0031
1U(-2) -0.026129 0.017646 -1.480761 0.1608
1U(-3) -0.041871 0.013760 -3.042920 0.0088
C 1.075828 0.818179 1.314905 0.2097
R-squared 0.958623| Mean dependent var 2.559074
IAdjusted R-squared 0.923156| S.D. dependent var 0.800777
S.E. of regression 0.221981| Akaike info criterion 0.133734
Sum squared resid 0.689858| Schwarz criterion 0.757655
Log likelihood 11.19460| Hannan-Quinn criter. 0.319258
F-statistic 27.02911| Durbin-Watson stat 2.293482
Prob(F-statistic) 0.000000

.Eviews12 gl o i) Zaldl Jas (e 1 juaal)

YU (1,4,0,0) o liall lagy) o 58 o 1433 grad) A jad) AShaal) b Sy ANNA L) play) el 3 1Ll
.(Akaike) b=
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Akaike Information Criteria (top 20 models)

3.02
3.00
2.98
2.96
2.94
2.92
2.90
2.88

2.86

.eviewes12 Auaay) galill cla jia o sldie Yl Eald) alae) Ga 1 jiaal)
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e @lia (8 ade 5 anlall ye ) dilie Caca &l Ll ey 138 5 %5 4 sine (5 st die el )
Abad) dpm 3 Ji g el A 3 (il iy JaY) Al sha i) 5

43 pd) 4 ) Aslaal) 3 Sy AN 3 gaad) LA (18) Jgaad)

F-Bounds Test Null Hypothesis: No levels relationship
[Test Statistic Value Signif. 1(0) 1(1)
F-statistic 3.152745 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66

.Eviews12 gl e Jalaic) Zaldl Jas (a1 uaal)
L gl A ) ASlaal) & Sy Al Lpadiitl) e JLsay) ey
beadadil) Jali ) Lad)
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Breusch-Godfrey Serial Correlation LM Test: |

Null hypothesis: No serial correlation at up to 4 lags

T
I

F-statistic 1.280629| Prob. F(4,10) 0.3406
Obs*R-squared 9.145830| Prob. Chi-Square(4) 0.0576
T

[
Eviews12 gl o alaie) Lald) Jas (14 1 sl
tOl) (uilad ll ate -
Prob aed o)) < %5 s s die i siaa e Chi- Square s dsisall F dad ol (20) Jsaall (e s
Ol e A e Sl Y z3saY) O S 1385 %5 e S

Lagnad) dupl) Alaadl 3 Sy AN oulil Gailad cld axe (20) Jgaad)

Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity

T
[

F-statistic 1.338044| Prob. F(12,14) 0.2984
14.4
Obs*R-squared 2370| Prob. Chi-Square(12) 0.2745
Scaled explained SS 4.780025| Prob. Chi-Square(12) 0.9649
T

[
.Eviews12 gl n o alie) all) Jee (a1 jaall

L3 grd) Ay o) ASlaal) 8 Sy AdJA Al gdial) pUadBU Ladall ao sl Ll sleld

Prob dad s 5 %5 (s fiue die dygina e Jarque - Bera J adlia¥l dagdll o) (43) JSAI (e ey
A sdiall olaadl pagadall ) sl aily 73 50 O (irg 138 5 %5 (e S) cilS il

433 gl Ay o) ASlaall & Sy AdJal 4) gidial) eUadS anadall a5 il LSRN (43) JSid)

6
Series: Residuals
5 Sample 200951 202251
Observations 27
4 Mean 9.91e-16
Median 0.033537
3 Maximum 0.259105
Minimum -0.400957
2 Std. Dev. 0.162890
Skewness -0.714386
1 Kurtosis 3.465217
0 .. . Jarque-Bera 2.540043
-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 | Probability  0.280826

.Eviews12 gl » e Jalais) Baldl Jas (1 uaal)

129



Lyl Loatil) ol pdiga (yiamyg b )l SLaBY) cp ABal) Julatg (b sl Juadl)

il Asleal) A Sy AN (Cusum , Cusum Of Squares ) Jiall g3 gai¥) 4 il a3 Ll
dga grd)

oSV g sana OF lldg %5 (5 siun die A gina 3 8al) allaall o Cusum JLisY G5 (44) JS3 (e ey
Axall adll 3 gee JA a8y ) )

dgagraad) duupad) ASlaal) b Sy A4 diSigl ciLasy) (44) Jad

12

-12
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2016 2017 2018 2019 2020 2021 2022

—— CUSUM 5% Significance
Eviews12 gl o lalais) Laldl Jes (a1 jtaal)

Jgae e aly Bl gl Sl je oS) e sena ) Cusum of squares JLiaY g (45) JSGN (e oy g WS

Y5 4 sia (5 sina ic B jilue z3saiVh AR il yuriall ) Jix 138 5 A el 2l
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403 grd) Ay sl M\QASVZ\JN JaYy %Jhaﬁﬂdbihﬂ\@maﬁclﬂi Al Ll

Gl i e 801 G}Lm.lr_u;yé}m);\\.@z\mua\}mum}\W}\@MMCWU\M
A al) e g sal )y )l doaiall el ganed) 8y ld i) all

138 5 Al jall Gl i B aasa 5 %ol (5 s die (5 sina I Led AL Ol i SO ) ot o Al daud U Ol
Aol Ayl ae (Gulaly ixy
u-'«giﬂ\&c.yo\ﬂm}(&u\w\)lmﬂ\wdg\@\y\qﬁm}@um‘ i ey
Jashll Ja¥l 8 o3 sill (A J s sl ) (e A,

sl s J2all (5 shune Jie @Y 5 e Laia¥) dal sall s lldg) Ay sina 2 Cr o) gual) Jashall oY) 45
(Gt all 3 a3 dlala 150 nlis pud ik )

ywkyjdw@w\u)ueu\eLAE\wﬁﬁ\Ji@Lg—IY&J))Lﬁwﬁ}\L@Ju\SCWu\@AE\j
(bl bl aghl )i 5) 21 S S e i

g g Y a5V () Jsea gl (il s lldg) Liad (g sina g i1 S U o el
(ol 53] g8 (e BN o agh 308 Gary 38 Laa i 3 ) gliiia J geaa 50 (g sad

Lagrad) Al ASleall B Sy A Jal) Aligh A8dally Uail) praaal zigadl s (21) Jsead)

ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
D(SY(-1) 0.312336 0.134825 2.316607 0.0362
D(CW) -0.015792 0.008420 -1.875601 0.0817
D(CW(-1)) 0.029680 0.009196 3.227544 0.0061
D(CW(-2)) 0.021215 0.008378 2.532166 0.0239
D(CW(-3)) 0.028569 0.008847 3.229226 0.0061
D(IV) -0.001219 0.010617 -0.114809 0.9102
D(IU(-1)) 0.068000 0.011982 5.675110 0.0001
D(IU(-2)) 0.041871 0.010924 3.833062 0.0018
CointEq(-1)* -0.006943 0.001542 -4.501961 0.0005
Levels Equation
Variable Coefficient Std. Error t-Statistic Prob.
CR -1.307325 14.69961 -0.088936 0.9304
CW -6.895967 78.35444 -0.088010 0.9311
U -1.916446 21.87794 -0.087597 0.9314
C 154.9593 1731.439 0.089497 0.9300

Eviews12 gl Ao lalaie) Lald) Jus (a1 jaal)
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rill) 73 gl ) e L 53 10 5Y) llaal)

el e alde W) o3 Ay phl) danill &l jlige amag Bl ALaiBV) o A8l dxpla naad ) (e
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il rdall (e Ao sane k@l 73 a1 ey ¢ (2022 - 2007) 32l A paal (5 i Cial JS0y iyl

Sy=F(lu) ...... (2)
PC=F(Cr) ...... (3)
Sy=F(Cr) ...... (4)

PC=F(CW) .... (5)
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raa A P AIA &l iall Stationarity Baa gl jda 4y ) it SLEA) ;AN qulbaal)

i) 40 Y) (s il e (PC) kil il ade ety g sal) 5l oSl 5o sl i HUSET el a) e
5 sinne e ale olaly alall dsms Alla s ¢ (%1) Ausine (5 sina dic b aLali 2 sm gr J5V1 30 34T ey
(Y1) dasine (5 sima 2ic ale oladl g adill 2 sa g a2 A A5 (% 1) 42sine

L sine (5 sie die adall 3 gagr (5580 38T any ) 431 Y sl e(SY) sidl )i e muaiy
e oty alE 3m g e Alla 8 G5 (%) s sine (s sinna die ale ol s ol 35m s Alla i ¢ (%)
(Y1) A5tz (5 sine 2ic

olail g adald s (%1) Lsine (5 sine 2ic Ladd alald 3 ga g Alla (8 (5 sisall o (CR) _padall )il eacaly g
1Y) Bl 3aT amy 8 5 (%10) Asine (5 sine e ple slaily alall G505 (% 1) & sina (5 sie dic ole
pae Ala (85 (%1) dasine (sl 2ic ale olaily ahaliy (Y1) drsine (5 sine 2ic Ll adalf 5 g g Al (8
(%1) dasiza (s siue 2ic ale olail g adald 3 5a

slail s iy (%) sine (5 sinse die L il 3sm s Al (5 siadl) Sl (CW) il i i el
Y Gl AT amy S8 5 (%) dsina (s e e ple olail y adald 505 (% 10) 4 sine (5 siue die ale
e Alla 85 (%1) dasine 6 sie 2ic ale oladlg adlls (% 1) Lasins (5 sine dic Ll adalf 3 a5 Al (8
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ran (biagl Jial gugal) b (K LA @il (22) Jsaad

UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root
At Level
PC SY CR Ccw U
\With Constant t-Statistic -1.8123 -1.5182 -4.0299 -3.9769 4.1795
Prob. 0.3676 0.5109 0.0042 0.0048 1.0000
nO no *kk *%k% no
\With Constant & Trend t-Statistic -1.8710 -1.1581 -4.3649 -3.2942 1.5830
Prob. 0.6443 0.9012 0.0088 0.0902 1.0000
n0 n0 rrk * n0
\Without Constant & Trend t-Statistic -0.8960 -1.5583 -1.7345 -2.6760 5.4099
Prob. 0.3198 0.1103 0.0785 0.0093 1.0000
n0 n0 * i n0
At First Difference
d(PC) d(sy) d(CR) d(CW) d(lv)
\With Constant t-Statistic -4.6213 -5.5859 -4.6746 -4.4998 -0.8853
Prob. 0.0009 0.0001 0.0010 0.0015 0.7759
*%k% *k%k *kk *%k% no
\With Constant & Trend t-Statistic -4.6446 -5.8035 -4.5634 -4.3852 -5.3551
Prob. 0.0046 0.0003 0.0063 0.0094 0.0010
*%k% *k%k *kk *%k% *%k%k
\Without Constant & Trend t-Statistic -4.7089 -5.2901 -4.6797 -4.5868 0.4380
Prob. 0.0000 0.0000 0.0000 0.0001 0.8012
*%k% *k%k *kk *%k% no
Notes:
a: (*)Significant at the 10%,; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant

.eviewes12 Auaay) galill cila jda o ais YU daldl e Ga 1 jlaall
Q,-Ajﬂ\ JAal gll.ui O AN dan Adla el il Galaal)

PC=F(lU, CR, CW)
saa b Pc 1A ARDL zdgadl s 1Yl
dralall aill (e %77 e Aliiisall G il o) g 1385 (0.77) A R? 4 o)) (23) Jsaadl (e ey

R2 dad ol oy czisadll 8 Adaly ye o Al Gl ymid 4 (%23) el dually LUl i) b

S sima pAall GAJAY\ O (i a5 %1 (s st die 4 gine duudiaall F dad o)) a9 (0.63) (o4 dasaadl)
ALl A Al Jii g aaell dpa 8 (a5 4dle 5 Prob(0.001) Al s s %1 (5 i die
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sas b Pc A1 (ARDL) gigadl @il (23) Jgaadl

Variable Coefficient| Std. Error t-Statistic Prob.*
PC(-1) 0.304948 0.155615 1.959635 0.0677
CR 0.048925 0.037135 1.317504 0.2062
CR(-1) -0.069359 0.051716 -1.341147 0.1986
CR(-2) 0.079087 0.054345 1.455286 0.1649
CR(-3) -0.027200 0.051399 -0.529206 0.6039
CR(-4) 0.052793 0.036910 1.430297 0.1719
CW 0.003224 0.008981 0.358972 0.7243
CW(-1) 0.013603 0.011990 1.134499 0.2733
CW(-2) -0.014866 0.008701 -1.708585 0.1069
9] 0.034034 0.012568 2.707977 0.0155
C -1.642922 0.798058 -2.058649 0.0562
R-squared 0.775085| Mean dependent var 1.533333
Adjusted R-squared 0.634514| S.D. dependent var 1.358044
S.E. of regression 0.821012| Akaike info criterion 2.735009
Sum squared resid 10.78497| Schwarz criterion 3.262942
Log likelihood -25.92262| Hannan-Quinn criter. 2.891991
F-statistic 5.513811| Durbin-Watson stat 1.698028
Prob(F-statistic) 0.001335 |

.eviewes12 Auaay) el cila jda o slaie Y daldl dlae) Ga 1 jaal)

yaa gé Pc 4l ohiall slagy) il s Ll
(Akaike) Jlixe N LV (1,4,0,0) & el elagyl il 5 o) (46) Sl JSE a5y
el sla) <l i (46) (Al Ji)

Akaike Information Criteria (top 20 models)
3.02
200 AR AR
2.98
2.96
2.94
2.92
2.90
2.88

2.86 |

.eviewes12 Alaayl bl cla Aa o eVl dald) slae) (a1 jdaal)
saa b Pc 1Al Bunds test 2gaad) s Ll

6 sima die Yl aall (e ST 8 5(5.89) & 2saall Hlial Ly Al F dad ol (24) Jsaal) e oy
ALl daa 8 Ji 5 paall dpa 8 (iad sy Ja) Al sh 43 ) 55 ABe Gllia Jiay 138 5 %1 4 sina
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aa b Pe Al agaal) JLEA) (24) el

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 5.894390 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66

Eviews12 gl o lalais) Lalydl Jas (a1 jtaal)
paa B Pe AN dpandial) ¢ Laay) e
deadadil) Jali ) JLad)

Prob aed o)) < %5 s s die i sina e Chi- Square s dwisall F dad ol (25) Jsaall (e ey

LAl Bl ) Al e Al Y 3 sal) Ol (Sixy 138 5 %5 e S

raa b Pe Al Laduatl) Bld Y Ldi) (25) Jgaad

Breusch-Godfrey Serial Correlation LM Test: |

Null hypothesis: No serial correlation at up to 2 lags
T
I
F-statistic 0.493066 Prob. F(2,14) 0.6210
Obs*R-squared 1.776680 Prob. Chi-Square(2) 0.4113
T

|
Eviews12 gl o alaic) Lald) Jas (0 1 jsuaal)
tOl) (uilad ll ate -
Prob 4as o)) O < %5 (s s die U siea & Chi- Square s adadll F dad o)) (26) Jsaall (e el
O Gl e e Flag Yz 3 sl O Fa 135 %5 (e S

raa A P Al Gl Gailad Gl ase (26) Jgaad

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

|

[

F-statistic 0.426254 Prob. F(10,16) 0.9129

Obs*R-squared 5.679864 Prob. Chi-Square(10) 0.8414

Scaled explained SS| 2.623577 Prob. Chi-Square(10) 0.9889
[

|
Eviews12 gl Ao lalais) Lol Jas (e 1 jaal)
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Prob el caua 5 %5 (s sive dic 4y5ina né Jarque - Bera J Adlaiay) dadll ol (47) & (e ey
Al giiall eUad S xgadall a5l aly 23 sV (o)) im0 5 %5 (e iS) il Al

saa A Pe Al 4 gdal) pUadU adal) 4y gl JLGA) (47) JS&

Series: Residuals
Sample 200951 202251
Observations 27

i O N

Mean -6.99e-17

Median -0.020906
Maximum 1.766480
Minimum -1.249688
Std. Dev. 0.644055
Skewness 0.327550
Kurtosis 3.630712

1

0 - - Jarque-Bera  0.930324

-1.0 -0.5 0.0 0.5 1.0 1.5

2.0 | Probability 0.628033(

N W s

.Eviews12 gl e e Baldl Jas (1 uaal)

»aa b Pc A (Cusum , Cusum Of Squares ) el 73 gai¥) 4y ) il JLid) rluslu

oSI5 g sana Y g %5 (5 sine die A sina 5 sall llaall o Cusum JiaY (G5 (48) JSal (e ey
Ayl il 3 ae (213 a5

aa & pe Al lSed) ¢l LEaY) (48) Js&l

-12
2014 2015 2016 2017 2018 2019 2020 2021 2022

—— CUsuMm - 5% Significance
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@ O ady (B gl Gl e oS 55 e saaa ) Cusum of squares JLiAY Wy (49) JSA (e eialy g WS

Y05 4 sina (5 sia 2ie B e zd VL ARl Clalaal) o)) iy 138 5 da jal) Al

saa & pc Ala Cusum of squares(49) Js&l)
1.6
1.2

04 / /

-0.4
2014 2015 2016 2017 2018 2019 2020 2021 2022

——— CUSUM of Squares 5% Significance
Eviews12 gl o lalais) Lalydl Jas (a1 jtaal)
as A Pc a1t Uadl) &n.«dlda.n‘g il JaY) allaa juass Ll
G 13 9) 3 @) Jas Jass st 8 (5 sina il 4l Ll (CR) _sitie ) (s 51 4 5iae Gl (CR) Al ) ey
e (Bna ol gl e clilad) aladid () Qe a5 Ay g SIY) Bl aladind 25l S o5 dsa g e
OY @lag) 3 Jas o gia (B by (% 1) G5 sima e (5 sina i Led Al &l (CR) alea o oy
(Dl 5 8 ae by 38 Laa ¢ g ol IV 5 agili) jae aand e o i) se i of s g I il oSy

sl Gl @lld 5 (San g ppall Ja¥) 83 8l Jas Jau sie B (5 sina il Led Gl (CW) Aalae O iy LS
B ) S Sl e Jsedl Ji e Jiai LY 2,dl) Jas Jagia e pilie JSa i35 Y 4 5 5T dpaiil
(6 S die (5 sina il Al A Ad (CW) dualie () ety g ¢ Aaliall J) 51 ) 8 claaits 300 5 0 99 ¢ 24l
5 sian die Ay gina g Al Unill) i Adna () ety ¢ Al 4 plaill (3late e 3 138 5 i 50 5 (%5)

ashall o315 ) Jsea gl Jal (e Aday ol de jun 0 i 138 5 Aillae A ] 22all (g0 J8 L W) (% 1)

Lot 138 5 2l Jao o gie (A a5 (%5) st die g gixe Sl W (CR) o) el dashall JaY) A
skl JaVL A 33 5 sSysale Al 5 aainall o BY &N o gl (5 ey
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SISl 5kt o (g 138 5 28 Jaa Jaws i B i a5 (Y1) (5 smna i (5 3 S el (1U) el () sy LS
Jrshll Ja¥1 8 Jaall 23 ey Jeall G a5 ) g5 < i)

raa 8 Pe Allal Jal) ALy sk ABMall g Uadl) praaual 73 gall ol (27) Jaad

ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient, Std. Error t-Statistic| Prob.
D(CR) 0.048925 0.026697 1.832576 0.0855
D(CR(-1)) -0.104680 0.029813 -3.511255 0.0029
D(CR(-2)) -0.025592 0.028364 -0.902293 0.3803
D(CR(-3)) -0.052793 0.025754 -2.049881 0.0571
D(CW) 0.003224 0.005992 0.538053 0.5979
D(CW(-1)) 0.014866 0.006307 2.356954 0.0315
CointEq(-1)* -0.695052 0.114514 -6.069591 0.0000
Levels Equation
Variable Coefficient Std. Error t-Statistic Prob.
CR 0.121208 0.051350 2.360432 0.0313
Ccw 0.002822 0.010608 0.266025 0.7936
U 0.048966 0.016689 2.934045 0.0097
C -2.363741 1.058531 -2.233039 0.0402

Eviews12 gl o lalais) Laldl Jas (a1 jdaal)

raa B Sy Allal axdailly Gladiy) came dlla el 1 ) callaal)
SY=F(IU, CR, CW)
saa b Sy LAl ARDL zdgadl s 1Yl

Alalall il il (10 %99 it Aliiiusall <l juaiall () (Siny 138 5(0.99) (& R? 4 () (28) Jsandl (e ey
A o) gl ¢ oull) 3 sail) (AR e (s AT e (o8 (%1) Rl Al s ¢ ) el 8
4dle 5 Prob(0.001) e cawas s Y01 (5 siuse die 4y gz dauiinall F dagd ()l iy 5(0.99) (o daasadll R?
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sas b Sy LA (ARDL) zagadl gl (28) Jgsadl

Variable Coefficient| Std. Error t-Statistic Prob.*
SY(-1) 0.994982 0.096832 10.27530 0.0000
SY(-2) -0.701966 0.146405 -4.794691 0.0001
SY(-3) 0.651525 0.107082 6.084379 0.0000
CR -0.003130 0.000678 -4.613305 0.0002
CR(-1) 0.001196 0.000662 1.806905 0.0875
Ccw 0.000252 0.000260 0.970524 0.3446
CW(-1) 0.000130 0.000315 0.412303 0.6850
CW(-2) 0.000297 0.000216 1.373769 0.1864
U 0.002633 0.000464 5.670588 0.0000
C 0.028827 0.106031 0.271872 0.7888
R-squared 0.993592] Mean dependent var 3.003441
IAdjusted R-squared 0.990389| S.D. dependent var 0.213225
S.E. of regression 0.020904| Akaike info criterion -4.625307
Sum squared resid 0.007866| Schwarz criterion -4.149520
Log likelihood 74.75430] Hannan-Quinn criter. -4.479854
F-statistic 310.1335| Durbin-Watson stat 1.682288
Prob(F-statistic) 0.000000
*Note: p-values and any subsequent tests do not account for model
selection.
Eviews12 gl o Jalaie) Aald) Jao (a1 jiaal)
yaa ‘",3 Sy i obiall play) il jib oLl
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saa & Sy A1 Bunds test 2l jLad) (A

Se e ol (e ST a5 (23.82) b dsaall JLoaY Ty didiad) F Aad o) (29) Joaall e el

ALl B Al Q5 ) B8 imd s s JaY1 AL gl 4053155 G5 llia (o 138 5 %5 & sine (5 siase

aa b Sy Al agasd) LIS (29) Jgaall

F-Bounds Test Null Hypothesis: No levels relationship
[Test Statistic Value Signif. 1(0) 1(1)
F-statistic 23.82495 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66

Eviews12 gl o lalais) Laldl Jas (a1 jaal)
saa b Sy Al dpadial) ¢ Laay) rlay
rbeadail) Jali ) JLad)

Prob 4ed o) 0S %5 s s die U gixe e Chi- Square.s 4widsall F 4ad o)) (30) Jsaal) (e oty

Ll Bl ) Al (e Al Y 3 sa¥) Ol (Sixy 138 5 %5 e S

s b Sy Al dadadl) g Y1 L (30) J st

Breusch-Godfrey Serial Correlation LM Test: |
Null hypothesis: No serial correlation at up to 2 lags

I
|
F-statistic 1.099015| Prob. F(2,16) 0.3571
Obs*R-squared 3.381952| Prob. Chi-Square(2) 0.1843
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Heteroskedasticity Test: Breusch-Pagan-Godifrey
Null hypothesis: Homoskedasticity

I

|
F-statistic 1.025120| Prob. F(9,18) 0.4574
Obs*R-squared 9.488337| Proh. Chi-Square(9) 0.3935
Scaled explained SS 3.732275| Proh. Chi-Square(9) 0.9281

1

Eviews12 gl o lalais) Lalydl Jas (a1 jtaal)
san b Sy AN Al gdall pUaA andall a5 ail) JLGA) rlald

Prob dad s 5 %5 (s sive dic dy5iaa e Jarque - Bera J Allaiall dasll o) (51) & (e ealy
M\M\ghﬂwﬂ\@Jﬂ\ CJJAJY\U\L;\M\M}%SUAJ.\S\Q_\J\S‘;\S\

saa b Sy Al L gdiall gAML adal) a6l JLEA) (51) Jsddl

Series: Residuals
Sample 200852 202251
Observations 28

Mean -7.12e-16
Median -0.000825
Maximum 0.042412
Minimum -0.031546
Std. Dev. 0.017068
Skewness 0.395429
-. - Kurtosis 2.903639

004 0.04 Jarque-Bera  0.740531
Probability ~ 0.690551@

N W A~ U1 OO N 00 ©
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ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(SY(-1)) 0.050441 0.084149 0.599425 0.5564
D(SY(-2)) -0.651525 0.077564| -8.399832 0.0000
D(CR) -0.003130 0.000545| -5.745346 0.0000
D(CW) 0.000252 0.000147 1.719947 0.1026
D(CW(-1)) -0.000297 0.000142| -2.093951 0.0507
CointEq(-1)* -0.055458 0.004596| -12.06636 0.0000

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error| t-Statistic Prob.
CR -0.034860 0.021467| -1.623891 0.1218
CW 0.012241 0.006086 2.011264 0.0595

U 0.047485 0.032554 1.458663 0.1619
C 0.519791 1.627044 0.319470 0.7530

EC = SY - (-0.0349*CR + 0. 0122*CW + 0.0475*IU + 0.5198)
.Eviews12 @ab).a = MLA.&\ Al d‘aa %) JM.AM
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(1) e
(2022 —2007 ) 33all (5 s il JSiy A grd) (B B ) SLaBY) ) i

el gaadl 4 g Sy cBUad) i i) Cpaddline & S Cual <
dgaan)

15.7 9.80 30 2007S1 1
15.7 9.80 30 2007S2 2
22.76 11.36 36 2008S1 3
22.76 11.36 36 2008S2 4
8.51 10.88 38 2009S1 5
8.51 10.88 38 2009S2 6
13.88 -11.3 41 201081 7
13.88 -11.3 41 2010S2 8
23.45 17.26 48 201181 9
23.45 17.26 48 2011S2 10
8.21 15.27 54 2012S1 11
8.21 15.27 54 2012S2 12
6.77 8.33 61 2013S1 13
6.77 8.33 61 2013S2 14
9.46 15.38 65 201481 15
9.46 15.38 65 2014S2 16
6.26 9.27 70 2015S1 17
6.26 9.27 70 2015S2 18
-3.05 18.15 75 2016S1 19
-3.05 18.15 75 2016S2 20
-3.3 7.02 94 201751 21
-3.3 7.02 94 2017S2 22
2.71 0.55 93 2018S1 23
2.71 0.55 93 2018S2 24
-1.02 10.43 96 2019S1 25
-1.02 10.43 96 2019S2 26
-15.08 8.86 98 2020S1 27
-15.08 8.86 98 2020S2 28
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-7.46 14.66 100 2021S1 29
-7.46 14.66 100 2021S2 30
-4.67 8.1 100 202251 31
-4.67 8.1 100 202252 32
(2) @l
(2022 —2007 ) 32all (5 gies ciual JS& A3 gral) (B Ay pdial) dzalll) ) pliga iany
Al ) g dagia | (Alaa) (a2 8l das & S il &
a5l Ja
2.4 3.78 200751 1
2.59 2.75 200752 2
2.79 2.66 2008S1 3
2.81 -0.73 200852 4
2.83 -5.74 200951 5
2.79 -1.26 200952 6
2.75 1.22 201051 7
2.71 3.97 201052 8
2.68 8.55 201151 9
2.59 4.69 2011S2 10
2.5 3.18 201251 11
2.52 1.91 201252 12
2.54 0.96 201351 13
1.99 1.55 201352 14
1.44 2.2 201451 15
1.43 2.18 201452 16
1.42 2.68 201551 17
1.41 1.39 201552 18
1.4 0.02 2016S1 19
1.39 -0.66 2016S2 20
1.38 -2.92 201751 21
2.45 -0.71 201752 22
3.52 -0.11 201851 23
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3.50 -0.15 201852 24
3.49 -1.41 2019S1 25
3.38 -1.62 2019S2 26
3.28 -4.12 2020S1 27
3.34 0.53 2020S2 28
34 4.5 2021581 29
3.45 4.4 2021S2 30
3.5 6.65 202251 31
3.5 6.6 202252 32
(3) Gl
(2022 —2007 ) 32all (5 i Cnad JS puara (b (a8 ) Suai®) il yiga
40081 ey gaad A sy clBladd) | AN et & S Cual <
22.5 9.69 16 2007S1 1
29.05 10.40 17.00 2007S2 2
35.61 1111 18 200851 3
53.40 9.17 19.00 200852 4
71.2 7.24 20 2009S1 5
110.96 13.88 21.00 2009S2 6
150.73 20.52 22 201081 7
85.17 17.53 24.00 2010S2 8
19.62 14.55 26 201181 9
-10.58 7.85 26.00 2011S2 10
-40.79 1.16 26 201251 11
-5.02 7.05 27.50 201252 12
30.75 12.95 29 201351 13
32.16 11.43 31.50 201352 14
33.57 9.92 34 2014581 15
35.55 12.88 36.00 2014S2 16
37.54 15.84 38 2015581 17
34.53 25.19 39.50 201552 18
31.53 34.55 41 2016S1 19
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21.89 33.37 43.00 2016S2 20
12.25 32.19 45 2017S1 21
7.7 12.34 45.99 2017S2 22
3.15 -7.5 47 2018S1 23
13.48 -1.95 51.99 2018S2 24
23.82 3.6 56.99 201951 25
45.45 13.54 64.49 2019S2 26
67.08 23.48 72 2020S1 27
19.69 27.49 71.99 2020S2 28
-27.69 315 72 202151 29
-6.34 28.25 71.99 2021S2 30
15 25 72.00 202251 31
1.50 25.00 72 202252 32
(4) 3
(2022 — 2007 ) 33all (5 g Cual JSiiy juaa (B Ayl dpalil) &l pdiiga Glany
&) i Jas gl JEPNERPHIE SN & S il <
A ) (sl Ja)
35 2.5 2007S1 1
3.54 2.5 2007S2 2
3.6 4.99 2008S1 3
3.46 4.99 200852 4
3.33 1.86 200951 5
3.34 1.86 200952 6
3.36 0.91 201051 7
3.30 0.91 2010S2 8
3.25 -1.11 201181 9
3.19 -1.11 2011S2 10
3.15 0.19 2012581 11
3.10 0.19 201252 12
3.05 -0.42 201351 13
3.00 -0.42 201352 14
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2.96 0.75 201481 15
2.92 0.75 2014S2 16
2.88 2.79 201581 17
2.84 2.79 201582 18
2.8 2.6 2016S1 19
2.76 2.6 2016S2 20
2.72 1.64 201751 21
2.79 1.64 2017S2 22
2.87 2.76 2018S1 23
2.83 2.76 201852 24
2.79 2.54 201981 25
2.85 2.54 2019S2 26
2.92 231 202081 27
291 231 2020S2 28
2.9 1.63 202151 29
2.89 1.63 202152 30
2.89 4.5 202251 31
2.89 4.5 202252 32
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Abstract

The research focused on the fact that the digital economy, or the economy based on
the use of information technology and modern means of communication, is one of the
results of the communications and information technology revolution or the Fourth
Industrial Revolution, and among the areas most affected by the digital transformation
are the areas of human development, education and health, and education has become
digital in completely new forms, as well as health, which has become digital, relying
on the Internet and modern means of communication.

The research was based on the fact that the development in the digital economy has
led to development in all areas of the economy in general, and in particular human
development and its indicators, and this change was accompanied by positive and
negative effects, and it faced many difficulties in general and in particular in the
studied application environment, which generated questions including: Does the
digital economy affect human development indicators directly or indirectly? Does the
impact of the digital economy on human development and its indicators generate
positive or negative effects?

The research aimed to identify the nature of the digital economy, study its various
aspects, and know its positive effects on human development by studying the
experiences of some countries in this field and setting basic principles as a starting
point that supports the process of digital transformation, and determining the role of
the digital economy in improving education, its services and health facilities.

The research is based on the hypothesis that there is a major role for the digital
economy in human development indicators in the sample countries. The research
reached a set of related conclusions and recommendations that were consistent with
the research objectives and hypothesis. The most important conclusion was the
weakness of the information and communications technology infrastructure in Irag,
which leads to the reflection of this weakness on the digital economy as a result of
economic and political mismanagement.

As for the most important recommendation, it was necessary to develop and
disseminate digital technologies, taking into account their positive effects in the
context of the common ambition to achieve digital transformation to achieve
development goals, so that the information and communications technology sector is
viewed according to its impact on all economic sectors and work to stimulate the
digital economy to increase its contribution to the global gross domestic product.

Keywords: Digital economy, human development, cash withdrawals, electronic cards,
life expectancy at birth, education enrollment rates.
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