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Abstract

Preserving the integrity of the environment is a comprehensive goal for all of
humanity, even though it is among its most important economic features, but the
environmental milieu are incubators that cannot be dispensed with or replaced with
others, hence the need to address the study of the side effects of human activity on its
data, which are exposed as a result of the absence the environmental awareness of the
two phenomena of pollution, which makes them lose their usefulness for use, and the
erosion that will lead at some point to depletion, and in imminent danger to the future
of global economic growth, and then to the well-being of man and his ability to create
media suitable for his multiple and renewable needs. On these intellectual
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approaches, our research focused on which we used statistical methods to measure
the relationship between the growth of GDP in Iraq and the size of hydrocarbon
emissions.

Keywords: ARDL model, Gross Domestic Product (GDP), Hydrocarbon
Emissions (GHG), Domestic Crude Oil Consumption (GDC).
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129502 2,027.667 54474.86 2006
130078 2,483.892 74235.16 2007
137871 2,230.434 107672 2008
138424 3,497.726 94275 2009
146904 3,244.267 117138 2010
151457 3,244.267 157994 2011
155530 3,041.501 185945 2012
158046 4,714.326 207124 2013
169692 6,792.685 192772 2014
163200 7,857.210 153990 2015
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B lidal) &l jiiall cililad Aalall) < pdisall (2) Jsia

Date: 05/25/M18 Time: 13:52
Sample: 1990 2015

GDP GDC GHG
Mean T9348 83 2561 879 1232014
Median 75233 36 1976 975 125018.0
Maximum 2071240 857 210 169692 .0
Minimum 7500 000 405 5330 T0211.00
Std. Dew. 58945 20 1655701 25474 .02
Skewness 0. 761836 1.9168975 -0, 049064
Kurtosis 2 586966 G.461299 2. 364874
Jarque-Bera 2 699855 28 90309 0. 447431
FProbability 0. 259259 0. 000001 0. 799542
Sum 2063070 GE608_ 86 3203235
Sum Sqg. Dev. 8.69E+10 68533654 1.62E+10
Observations 26 26 26

) Jal) iy e Talaie) (Eviews9) geeki s pladiuly Gl Jas (s 1 jiaall

:Correlation Analysis Oy @il (s ko LSy oo LS
(Correlation)hla ¥ cidllaa 48 gias (3) Jga>

GDP GDC GHG
GDP 1.000000 0.673748 0.623379
GDC 0.673748 1.000000 0.800539
GHG 0.623379 0.800539 1.000000
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1§ 9ut| Lie 1ADF;Dickey fuller;yLeati aldsiwty .1

6 9uul! 58 (GDP) 5 iaclelt (ADFy5Lcisf -
t=) dad o) LS (0.05) e 1S 2 Al (0.68) o (Prob) dad o (4) dsaall e Laadls
s (0.05) (ssimnn i Ldsaall (t-statistic) dad e jiwal a9 (1.7) oo Liswndl (statistic
9353 (GDP) el el Alaabudll o Jsill (1S LagalS o (pnal) (saa] PUA (a5 ¢(3.6) gl
sangl) i AKEe e

. $iuual) 2ie (GDP) saiall (ADF) L3 (4) o
Mull Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1 768475 0.6894
Test critical values: 1% lewvel -4 374307
5% lewvel -3.603202
10% level -3.238054
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Yariable: D{GDP)
Method: Least Squares
Date: 05/25/M18 Time: 00:03
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic FProb.
GDP(-1) -0.2123145 0.120055 -1.7684745 0.0908
c -2535.381 11580.14 -0.218942 0.8287
TREMD{™1990™) 1685 436 948 0632 1.777767 0.0893
R-squared 0.152664 Mean dependent var 3162 263
Adjusted R-squared 0.075634 S D. dependent var 28799 34
S E. of regression 27688.83  Akaike info criterion 2340761
Sum squared resid 1.69E+10 Schwarz criterion 23 55388
Log likelihood -289.5952 Hannan-Quinn criter. 23.443818
F-statistic 1.981869 Durbin-Watson stat 2010351
Prob(F-statistic) 0161663

Al clity e falde (Eviews9) gl x aladialy cald) Jus e 1 jdaall
xS 9| LB1GDC) pudlield ADF; LS 0

dapl) el oo giusd) gl dldmlivg g dicllemdll dlemiis¥l o dolell golis 91
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t=) dad o LS ¢(0.05) e ST (125 (0.9992) ~a (Prob) dad o) (5) Jsaall e aadls
s (0.05) Gsina 2ic didgaall (t-statistic) dad (1o jiual 25 (0.66) 2 Ligwsadl (statistic
Bl Hia AlCEL seag Ao da 13y ¢(3,0) (glus
g sl (A (GDC) siall (ADF) 54 (5) dssa>

Mull Hypothesis: GDC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.664189 0.9992
Test critical values: 1% level -4 374307

5% level -3.603202

10% level -3.238054

*Mackinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDC)

Method: Least Squares

Date: 05/25/18 Time: 00:06

Sample {adjusted): 1991 2015

Included observations: 25 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
GDC{-1) 0108171 0.164368 0.664189 0.5135
C -168.9388 27006806 -0.625559 0.5380
@TREMND(™1990™) 16.18816 28.60462 0.565928 05772
R-squared 0.146898 Mean dependent var 298 0671
Adjusted R-squared 0069343 S.D. dependent var 641 .2581
S.E. of regression 618.6253  Akaike info criterion 15.80504
Sum squared resid 8419341. Schwarz criterion 1595131
Log likelihood -194 5630 Hannan-Quinn criter. 15.84561
F-statistic 1.894114  Durbin-Watson stat 1.772293

Prob{F-statistic) 0174186

) 1) iy e Talaie ) (Eviews0)zebi alaiiuly Galdl Jas (e : jdaal)

'GM‘Q[GHGIM[ADFUHJ&‘-E
t-) dad o LS ¢(0.05) e 31 25 (0.0087) - (Prob) das ol (6) Jsaall (e Jaadls
s (0-05) (ssime 2ic dilganl) (t-statistic) iad (a ST a5 (4.43) (ssled Liswndl (statistic
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a3 Y (GDP) el Al Auled) ) Joil) (S LegelS ol (uiadl (ga) DA (5 ¢(3.6) (gslus

cSgiaal)l (B iiae (GHG) puanddl oy csassll jaa e
$ Sl Lie (GHG) sdall (ADF) JH53) (6)d s>

Mull Hypothesis: GHG has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=5)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 438437 0.0087
Test critical values: 1% level -4 374307
5% level -3.603202
10% level -3.238054
*MacKinnon {1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GHG)
Method: Least Squares
Date: 05/24/18 Time: 23:35
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
Variable Coefficient  Std. Error t-Statistic Prab.
GHG(-1) -0.850883 0.191689  -4.439437 0.0002
C 69134 .97 15840.95 4 364319 0.0002
@TREMD("1990™) 2836.945 6414986 4 422371 0.0002
R-squared 0479500 Mean dependent var 2533.344
Adjusted R-squared 0432182 5.D. dependent var 106608 .42
S.E. of regression 8039803 Akaike info criterion 2093436
Sum squared resid 1.42E+09 Schwarz criterion 21.08063
Log likelihood -258.6795  Hannan-CGuinn criter. 20.97493
F-statistic 10.13353 Durbin-Watson stat 1.285643
Probi{F-statistic) 0.000760

Ayl cliby e alaie) (Eviews9)gebiy aladiuly cald) Jos ¢ 1 juaal)
1Jo (ayat e JADF Dickey fuller yLatl aliaiulyg .2
1J9¥ (a2t e (IGDP; et ADFsLas)

t) dad o LS ¢(0.05) ¢ro sial a5 (0.0017) a (Prob) das o) (7) Jsaadl 5 Lasd
Vs (0.05) (ggine 2ie ddgaal) (t-statistic) dad (e 1S a5 (5.25) o swsd) (statistic
Y (GDP) el a3l Aledadl o)) Joill e Lagal€ ol il (sl LS (a5 ¢(3.62) (sl
JsY) Gl xie Bjina Lgily Bangll Hda ASEa o ggins

s m0l) dlyell g i) gl dldming g dpellemill il iai¥l oy @¥ell gulis 93
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Jo @A) sie (GDP) iall (ADF) JWE (7)d 98>
Mull Hypothesis: DLGDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on AIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5 256876 0.0017
Test critical values: 1% level -4 416345

5% level -3.622033

10% level -3.248592

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DLGDP)

Method: Least Squares

Date: 05/25/18 Time: 00:11

Sample (adjusted): 1993 2015

Included observations: 23 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DLGDP(-1) -1.807910 0362936 -5.256876 0.0000
D(DLGDP{-1Y) 0.368424 0.217078 1.697195 0.1060
C -0.386928 0.362621 -1.067030 0.2993
@ TREMND{™990") 0.032806 0.023855 1.375189 0.1851
R-squared 0.733798 Mean dependent var -0.015546
Adjusted R-squared 0691767 S.D. dependent var 1.307033
S.E. of regression 0.725648  Akaike info criterion 2353269
Sum squared resid 10.00475  Schwarz criterion 2550746
Log likelihood -23.06259 Hannan-Quinn criter. 2402934
F-statistic 17.45816 Durbin-Watson stat 2.085281
Prob({F-statistic) 0.000011

) ) iy e Talaie) (EViews9) gl pladiudy Galdl Jas (a1 jieaall

J9%¥ (38t e IGDC) yiatielt ADF )L o
t=) dad o) LS ¢(0.05) (e aeal 25 (0.03) & (Prob) ies o) (8) Jsaall DA (e Jaadls
s (0.05) sima 2ic Llgaall (t-statistic) iai e S a9 (3.7) & Lyl (statistic
S Y (GDC) yaaiall diel Alalid) o) Jodll (Sa LagelS f (yiaidl) (s3a) A (1a ¢(3.6) (golusd

WY Bl die §yEiee Leily Bangl) Hia AlKEa (e
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J @A) die (GDC) siall (ADF) JLE) (8)d 52>
Mull Hypothesis: D(GDC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3. 729130 0.0387
Test critical values: 1% level -4.394309

5% level -3.612189

10% level -3.243079

*Mackinnon {1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDC.2)

Method: Least Squares

Date: 05/1518 Time: 22:45

Sample (adjusted): 1992 2015

Included observations: 24 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(GDC{-1)) -0.794257 0212987 -3.729130 0.0012
C -171.0020 2771422 06170189 0.5439
@TREMD("1990™ 30.51473 19.10924 1.596857 0.1252
R-squared 0.402523 Mean dependent var 2957012
Adjusted R-squared 0.345620 S.D. dependent var 7635155
S.E. of regression 617.6362 Akaike info criterion 1580614
Sum squared resid 8010965. Schwarz criterion 15.95340
Log likelihood -1B6.6737  Hannan-Cuinn criter. 1584521
F-statistic 7.073884  Durbin-Watson stat 2.014037
Prob{F-statistic) 0.004481

o Jal) iy e Talais) (Eviews9) gabie alidiuly dalil Jas ¢ : jduaal)
$9uutl Lie (PP (Phillips Perron;,yLall plixiwlyg.3
159l ;8 (GDP) yaielt PPy ,La N
dad o) LS ¢(0.05) oo S) & JUlly (0.72) a (Prob) dad o) (9) Jsaall DA e Jaadls
Vs (0.05) s 2ic Adsaal) (t-statistic) dad (e Jiual a5 (1.7) & Lswsdll (t-statistic)
ohis (GDP) uaall ol aludadl o) Jsl) (e LagalS ol (piall (s3] IS (a5 ¢(3,6) (g5l
Bl jis AlKhe e

dapl) el oo giusd) gl dldmlivg g dicllemdll dem ¥l oy dolell gulis 95
(2015-1990



2020 Qe /3 a3 sl / osiandly swsloud) adatt /5 g Qo Aidt /A aluaiB N aglald At sl Ao
Iraqi Journal For Economic Sciences/ ISSN:1812-8742/https://doi.org/10.31272/1JES2020.65.4

.5 Sl A (GDP) ustall (PP) L3 (9)J g2
Mull Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Ad. t-Stat Prob *

Phillips-Perron test statistic -1.690745 07252
Test crtical values: 1% level -4 374307

5% level -3.603202

10% level -3.238054

*MackKinnon (1996) one-sided p-values.

Residual variance (no correction) 6. 75E+08
HAC corrected variance (Bartlett kernel) 5. T6E+08

Phillips-Perron Test Equation

Dependent Variable: D{GDP)

Method: Least Squares

Date: 05/25M18 Time: 14:26

Sample (adjusted): 1991 2015

Included observations: 25 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.212315 0120055 -1.768475 0.0908
C -2535.381 11580.14 -0.218942 0.8287
@TREND("1990™) 1685 436 948.0632 1777767 0.0893
R-sguared 0.152664 Mean dependent var 3162.263
Adjusted R-squared 0.075634 S.D. dependent var 28799 34
5. E. of regression 2768883  Akaike info criterion 23.40761
Sum squared resid 1.69E+10 Schwarz criterion 23.55388
Log likelihood -289.5952  Hannan-Quinn criter. 23.44818
F-statistic 1.981869 Durbin-Watson stat 2 010351

Prob({F-statistic) 0.161663

A pal) ey e alaie) (Eviews9) gl aladialy cald) Jas ¢ 1 jdaall

x§9ull 581GDC) 5 iialt PPy LCLs iy

O LS ¢(0.05) e 18I & Aillig (0.99) (& (Prob) aas of (10) dsaall BUa o Jaadls
(0.05) siua 2 Adgaall (t-statistic) dad (a srual a5 (0.66) & Lswsall (t-statistic) i
(GDC) _rusiall dia)l Aledud) o)) Jol) (S LagalS 5 al) (528 PR (e ¢ (3.6) ssbes s
Bangll Hia Al e ggia
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.5 Fuuall B (GDC) usiall (PP) L3 (10)J52>
Mull Hypothesis: GDC has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 0.664189 09992
Test critical values: 19% level -4 374307

5% level -3.603202

10% level -3.238054

*MacKinnon (1996) one-sided p-values.

Residual variance {no correction) IIGTT36
HAC corrected variance (Bartlett kernel) IIGTT36

Phillips-Perron Test Equation

Dependent Variable: D{GDC)

Method: Least Squares

Date: 05/25/18 Time: 14:32

Sample (adjusted): 1991 2015

Included observations: 25 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
GDC(-1) 0109171 0. 164368 0.664189 0.5135
C -168.9388 270.0606 -0.625559 0.5380
R TREMD(™1990™) 16.18816 28 60462 0.565928 05772
R-squared 0.146898 Mean dependent var 298.0671
Adjusted R-squared 0.069343 5.D. dependent var 641.2581
S.E. of regression 618.6253 Akaike info criterion 1580504
Sum squared resid 8419341, Schwarz criterion 1595131
Log likelihood -194 5630 Hannan-Quinn criter. 1584561
F-statistic 1.894114  Durbin-Watson stat 1.772293

Probi{F-statistic) 0174186

Ayl iy e Talaie) (Eviews9) gl aladialy dald) Jas ¢ 1 jdaall
1§ 9hudl (2 (GHG) juilielt PP LA 2
O Jhmal 2 Ul (0.0087) (& (Prob) dad of (11) Jsaadl Pls e Laadls
Lgaall (t-statistic) ded (e S a9 (4.43) & Ligwsdll (t-statistic) ded o) LS ¢(0.05)
AL ) Joill S el 5f (il sam) DL (as ¢(3:6) sl 2l (0.05) (ssina i
Basgll His Ak e a3 Y (GHG) _paiall dua)l
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s 5l B (GHG) Ldall (PP) LS (11)J s
Mull Hypothesis: GHG has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Mewey-West automatic) using Bartlett kernel

Adi. t-Stat Prob.*

Phillips-Perron test statistic -4 439437 0.0087
Test critical values: 1% level -4 374307

5% level -3.603202

10% level -3.238054

*MacKinnon {1996} one-sided p-values.

Residual variance (no correction) 56881821
HAC corrected variance (Bartlett kernel) 56881821

Phillips-Perron Test Equation

Dependent Variable: D(GHG)

Method: Least Squares

Date: 05/25/18 Time: 14:37

Sample (adjusted): 1991 2015

Included observations: 25 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
GHG(-1) -0.850993 0191689  -4.438437 0.0002
C 69134.97 165840.95 4.364319 0.0002
@TREND({"1990™) 2836.945 641.4986 4422371 0.0002
R-squared 0479500 Mean dependent var 2533344
Adjusted R-squared 0432182 S.D. dependent var 10669 42
S.E. of regression 8039.803 Akaike info criterion 20.93436
Sum squared resid 1.42E+09 Schwarz criterion 21.08063
Log likelihood -258.6795  Hannan-Quinn criter. 20.97493
F-statistic 10.13353  Durbin-Watson stat 1.285643

Prob(F-statistic) 0000760

Al by e Talac) (Eviews9) el aladiul caldl dae (e 1 jaadll
1Jo¥ (a2t G2 Ol ytiiald (PP Lo 4
WJo¥1 3 ,81GDP) ,aielt PPy LA
O LS ¢(0.05) ¢so sl oo il (0.0025) (Pr;b) dad ) (12) Jsaall DI (e 25
(0.05) Gsiman 2ic dgaal) (t-statistic) dad (a 1S) 25 (5.02) & Ligusall (t-statistic) i
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Y (GDP) usiall diajll Abudd) o oxitiast Lagal ) cppiaill (g3l BIA (a9 (3.6) (sl g
Bangll Hia GG e (geian

S @A B (GDP) usdall (PP) Wi (12)ds8>

MNull Hypothesis: D{GDP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: & (Newey-West automatic) using Bartlett kernel
Ad|. t-Stat Prob.*
Phillips-Perron test statistic -5.024837 0.0025
Test critical values: 1% level -4.394309
5% level -3.612199
10% level -3.243079
*Mackinnon (19968) one-sided p-values.
Residual variance {(no correction) 7.83E+08
HAC corrected variance (Bartlett kernel) 5 42E+08
Phillips-Perron Test Equation
Dependent Variable: D{GDRP.2)
Method: Least Squares
Date: 05/25/18 Time: 14:45
Sample (adjusted): 1992 2015
Included observations: 24 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
D{GDP{-1) -1.169849 0.234399 -4 9903840 0.0001
C -7332.242 13669 .33 -0.536401 0.5973
@TREND(™1990™) 876.0741 9292290 0.942797 0.3565
R-squared 0.546926 Mean dependent var -1249.132
Adjusted R-squared 0503776 S.D. dependent var 42452 37
S.E. of regression 29904.79  Akaike info criterion 23.56589
Sum squared resid 1.88E+10 Schwarz criterion 23.71315
Log likelihood -279.7907 Hannan-Quinn criter. 23.60496
F-statistic 12 67501 Durbin-Watson stat 1.904044
Prob({F-statistic) 0.000245

Ao pal) @il e lalaie | (Eviews9) gk alidialy caldl Jas (e 1 il
1J9¥ (aat 81GDC) pailelt PPisLASS
t) Lad o) LS (0.05) = Liwal 25 (0.039) 2 (Prob) das o) (13) Jsaal) & Lasdl
a9 ¢(3-6) 25 (0.05) (s5ia vic gl (t-statistic) dad e ,S) (3.7) Ligwsadl (statistic
Sangll Jia e (g3 Y (GDC) uiall daill Aludud) o) Jsill S LagilS 5l (iadll (s PIS
J¥) Bl sie B Lgily
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S @Al B (GDC) usiall (PP) WA (13) Jo
MNull Hypothesis: D{GDC) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 0 {(Newey-West automatic) using Bartlett kernel

Ad|. t-5Stat Prob.*

Phillips-Perron test statistic -3.729130 0.0397
Test critical values: 1% level -4.3943009

5% level -3.612199

10% level -3.243079

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 333790.2
HAC corrected varniance (Bartlett kernel) 3337902

Phillips-Perron Test Equation

Dependent Variable: D(GDC.2)

Method: Least Squares

Date: 05/25/18 Time: 14:51

Sample (adjusted): 1992 2015

Included observations: 24 after adjustments

ariable Coefficient Std. Error t-Statistic Prob.
D(GDC(-1)) -0. 794257 0.212987 -3.729130 0.0012
C -171.0020 277 1422 -0.617019 0.5438
@TREMD("1990") 3051473 19.10924 1.596857 0.1252
R-squared 0402523 Mean dependent var 29 57012
Adjusted R-squared 0.345620 S.D. dependent var 763.5155
5.E. of regression 617.6362 Akake info criterion 15.80614
Sum squared resid 8010965. Schwarz criterion 15.95340
Log likelihood -186.6737 Hannan-Quinn criter. 15.84521
F-statistic 7073894 Durbin-Watson stat 2.014037
Prob{F-statistic) 0.004481

Al clily e Taldie) (Eviews9) el aladiul daldl Jas (e : jaall

— oS¢ o L) (e aShll Ladie) ciulal clyiial sasgll s chlas) Laal of s
Aiail) Jedad) ) L jedad clguhial (ra aSE ¢ (PP) (G — palid) 5 (ADF) (pawsall Jlsd
) DIgiuy) AliS (GDP) Jiaay) aal) geilill Aol (Gginsal) Lo Bfina pf &i)pitiall
vie i 43l (GHG) dxig g sngl) cijlal) cililagl yiia L) . J§¥) (3,4 sie §)fiuag ((GDC)
((15) «(14) cnlgand) (.A’ fage ob LSy . (Siuall

s m0l) lyell g i) 2rglil) dldming g dpellemill il iai¥l oy @5¥ell gulis 100
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J¥) Ul g s gl die il iiall (ADF) <iLE3) (14) Jss>

Variables  sisall xie ADF(Level) J5Y 54 ADF(1% dif)
t-statistic(3.6) Prob t-statistic(3.6) Prob
GDP 1.76 0.68 5.25 0.001
GDC 0.66 0.99 3.7 0.03
GHG 4.43 0.0087 - -
Js¥) Gl s siaal) die @l piiall (PP) <l Lid) (15) Jssa
. s sisdll 2ie PP(Level) Js¥ G4 PP(1™ dif)
Variables t-statistic(3.6) Prob t-statistic(3.6) Prob
GDP 1.69 0.72 5.02 0.002
GDC 0.66 0.99 3.7 0.03
GHG 4.43 0.0087 - -
1ol 9t A 5| pihaad HLCish

O da iy O (R o(Uiisally Aadlill) Ahall il it Ayl A8 el sangll Hia cllidl elal as
(15) dsaall Pl (g - S Bl (ra (St Jag clgd candall aiil) 38 a0 Sy ¢S5l die Biiss sl
Bffiua g8 il Lgina Lgil (ra (0.05) (e B 29 (0.03) (A& (Alsl) 4l (prop) ded () Laag
(t—statistic) 4ad fra S) (=29 (2.16) ol ) dudaal) (t-statistic) ded A< (Seiwall sic
CrSan (Al ¢ (0.3—)(gsbuy dullaw diasd () LaS ¢(1.9) (Sobuadi (g (0.05) Asginall (Sginna sic didgaal)
LS B zisall) QS digyd aa) () (6 Uy . (Sgienal) i Bl A yfiudly (33
Aol S (16) dss»

Mull Hypothesis: ) has a unit root
Exogenous: Mone
Bandwidth: 1 (Mewey-West automatic) using Bartlett kernel
Adj. t-Stat Prob_*
Phillips-Perron test statistic -2 161146 0. 0320
Test critical values: 1% lewvel -2 660720
5% lewel -1.955020
10%2% level -1.609070
*MackKinnon (1996) one-sided p-wvalues.
Residual variance (no correction’) 89T7TE+08
HAC corrected variance (Bartlett kernel) 9. 56E+08
Phillips-Perron Test Equation
Dependent Wariable: D({U)
Method: Least Sqguares
Date: 05/25/18 Time: 15:38
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
“Wariable Coefficient Std. Error t-Statistic Prob.
-1y -0.307267 0. 145356 -2 113890 0. 0451
R-sqguared 0147862 Mean dependent var -3371 299
Adjusted R-squared 0147862 S D. dependent var 33114 .62
S E. of regression 30568.55 Akaike info criterion 23.53251
Sum squared resid 2.24E+10 Schwarz criterion 23.58126
Log likelihood -293 1564 Hannan-Quinn criter. 23.54603
Durbin-Watson stat 1.750496
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e (e anliiady (1) I8N 3 Al acoll DS (o Hlsall nalall ajsill Adaada (3
¢(0-05) (s (o) Laag ¢(4.6) 45U (prop) dad DA (4 Lads (1.522) aadW (jarque-bera)
e Lass o555 sl o Jadl) (S llil

(B oll aal) 5l gy (1) S

Series: U

8 Sample 1990 2015

; Observations 26

6 Mean 3.25e-11
Median 2827.234

5 Maximum 80789.18
Minimum -65286.43

47 Std. Dev. 42767.11

3 Skewness 0.135348
Kurtosis 1.845734

Jargue-Bera  1.522740

Probability 0.467026
0

I
-50000 0 50000 100000

e ) ety e slaie YU Eald) Jae e JSA1 / juaall
w3 ALY JalS yLiis
skl geumyy (3 (ARDL) #3503 alic b (F-Statistic) s dpdal)l JalSill 8 sgaall jlad) il
(SI0) (Schwarz) 3 Slasladl juaas (AIC) Clasleall (Akarke) JaeS jlod¥) jladd daDld) glalal)
LS Callaall dalgs A Legie Jia) s ¢ cbuiiall (s5ise o (il 258 (3lalss auag oy Al jall 020 Ay

(17) Jal Jgaad) A e sa
Jia) sl i) (17) ds

VAR Lag Order Selection Criteria
Endogenous variables: DLGDF DLGDC GHG
Exogenous variables: C

Date: 05/17/18 Time: 22:23

Sample: 1980 2015

Included observations: 23

Lag LogL LR FPE AIC sSC HQ

0 -284 3595 MNA 14278209 24 98778 2513589 2502503
1 -253.2769 51.35379 2115166 23.06756 23.65999% 2321855
2 -249.2259 5.636175 3416117 23.49791 2453466 23.75865

* indicates lag order selected by the criterion

LR: seguential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-GQuinn information criterion

(Eviews9) gl ) 1alita Gald) Jas (a3 jdanal)
Blide Fiw Jual o glae A Gy (o (1) 2 o) o5 shalis Jad) o) W gt (17) Jsad) 0
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zisall Bl clghlall s o) ) zlas cdpdal oSl pailad e oo s e (23.65)
Lt s Jalaay gl Chpaiial) EDlalae waail oghll Ja¥) 3 z3saill i Jd& (ARDL)
(SBIC) lias (AIC) Llrs (e IS Jarica L Wlle ((ARDL) J &l jidiall JalSall > 3gaty dabaial) il pally
Jashall Ja¥) cDlalas ¢ L(AIC) Jliae e saticeal) 2 3aill Ciyaias oz dgaill dilian Y #3lall laay
i Soh 2 isall Carags Jae 4V (1) o 3hls Jead) las) 5 4l lajlasl 2 1) (ARDL) 3l
(AIC) ,laal
13 gudond |yt
) Llad) Anpall sgaal) e aied Ailanyl sdag o (F) Aflas] Glua e ey il Jalall )i o
Lapall Al il 13 . JY) Gyall die Bjie HAY) lgaansg ol (1) die dlalSie Lgilyia ans (o Lica il
Oilsd ABle 29ag 25 cbyuaiall (pn Ajide JalS dgag mlla 4 05 LA QU (F) Lilas) e JB L)
& 055 DDA L cdaall adll Liall agaall (e JBI (F) Lilias] dad cuilS g . gy Lad daghall JaY) 8
Aaall aall 53V aally e aall c (F) Lad g 13 L lyinall G i JalS5 35a9 ade mlla
(ECT=1) ol Uadll moncai an ala¥ £330 (e ¥ GlAT ¢ Alall o3 6 auls )8 Sasl S Dl
i) 7 3gail aganl) laal (18) Jsaall Gaus - dsshall JaY) 38le Giny o) (0 el Jalall
Zagadl) agan LA (18) Jsaa

Date: 06/20/18 | Tine: 15:02

Sarmple. 1994 2015

Included observations: 22
rHull Hyvpothesis: MNo long-run relationships exist

Test Statistic Walue K

F-statistic 1023272 =2

Critical WValue Bounds

Significance 10 Bowurnd 11 Bouwurnd
10%%0 317 S
5% 3.T7T9 4. .85
2_5%o < =11 S 52
1 %0 515 .36

Test Egquation:

Dependent Wariable: D{(IDLSDP)
PMethod: Least Sguares

Date: O05/20018 Time: 1502
Sample: 1994 2015

Included observations: 22

Wariable Coefficient Std. Error t-Statistic Frob.
D{DLSDP(-1)) O 2Z7Fra4821 O 219565 1. FOF103 o.11386
D{DLGDCY) -0 E863T219 1. 021373 - E23885 O 5487
D{DLGDC-1%) 3. 307134 1. 719858 1. 922911 O Os34
D DLSDC-23) 1. 6976533 1. 153791 1471355 o1 720
D{DLGECS-3)) -0 6929835 O FrFrasso - 203154 o387 7F
(S HG) 2 28E-05 2 23E-05 1021031 o.32313
D GHGI-17%) -5 865E-05 2 83E-05 -2 058347 o_OEs55
D{GHG-2%) -5 _S5TE-0OS 2 &65E-05 -2 0938651 Q022
Lo 23 05033 11_39545 2 0227 E6 (o g
DLSDCS-1) -3.984451 1. 29465960 -2 045499 oOsTe
GHG(-17% S _40E-05 2. 12E-05 2053142 o.OaTF2
DLGSDP -1 -2 133248 0. 3288268 -5 _49427F O o003
R-sguared O 861763 Mean dependent wvar —-o.o10888
Adiusted R-sguar O 7FOo97yaz2 S D dependent wvar 1. 337595
= B of regression O 7206387 Alcaike iNnfo critericon 2 485228
Sum sguared resi 5 193897 Schwar= criterion 3 030342
Log likelihood -15 33751 Hanmnnmnan-Cuinmn criter 2 625419
F-statistic 5. 668T226 Durbin-WWatson stat 1. 863435

FProb{F-statistic) O.o0s271

.(EViews9) gl g A 1aliia) Galdl Jas (a1 jhaal)
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Ll dgaall s o) =Y (10.23) cuals a8 ilaay) (F) dad o)) Badd (18) Jsandl (1
Zaeadl) Sydta o 1S500a SalSS U (2 Laa lgaan (11) daal)

«ARDL:Z 943 3483

b s s LSy clpanall sasly did ol ghalall dee A e (ARDL) z3sa paad o3y
:%Jtd\ (;’2":’)” G'J}Aﬂ\

""" (8) AY, =B, + Z?=1 p1AYy;_; + Z?:o PoXt—i + B3 Vi1 + PaXi—i + Us

ABDle b ag peadl) (V) b (0.09) Ay Ligina (GDC) piial) dasd (f (19) Josal) (va
L.A’ (2.3) Wylaka Balsj (A (ga5im (GDC) (1o Banlg Bang 8abj () (Aras (GDP) yatiall 2a Aok
Crann doue ¢S ¢y piial) Cpuy ABAN (gl JaY) B Lol (0.09) dulaia) sic (GDP) yivial)
(o) (g3 Jughll JaY) B (GDC) yiiiall (ha Baslg Basg (alidd) () (nas (0.05) digina (Sgina
52Uy o) e el Gy Al ABAll aSay V2ag (GDP) pmsitial) deid 8 (1.8) Wada 3alyj
OF e OSly Afad) dahyal) 8 Ll A8 jalian @Dlgind 5305 il (salaiBy) paill Y ana
Gl )z a3 Y g Lasliiall Lol Jae Lasiiall Linsl i€l Pha) Ty zguiail) dls o slaiBy) il
O a8l (e (Al e gy Lellagu) ) jlad ol Lgaladiod adi QI A ygia¥) A8 e 808
Aladl Jaball 8 Gl 28U oDlgial & ) ) dilee 5ol llas (golai] saill Y na 535
Lol V) days Jelua Lgd dais Ally Leluall 49)55 DA adinal) S Al @S] dlaje e
Lol il Ssally Aadail) 48Ul jaliass ans Lo Lebaa a3 dugblally danlit) dolis) olgall e
Ligina (Soiuwar Jaghal) Ja¥) b (GDP) piial) pa Ao d8lay Jasiy AY) g 4ib (GHG) yivial)
s cgmaly ol AL )Y ueadlly gl Cpuigiocal) SIS B Jaa Juiia el Jalaa (IS g (%10
& (GDP) uaall 23 (0.00005) Gy 3Ly (A (250 (GHG) Lusiall (e 83alg B39 (alidil
-(0-00003) _lsias witing ages 4ls Jashall Ja¥) 8 Wl (0.06) ddlain) iy ¢ paail) JaY!
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Jashlly sl cula¥) & (ARDL) gisi (19) ds&a

ARDL Cointegrating And Long Run Form
Dependent Variable: DLGDP
Selected Model: ARDL(Z, 4. 3)
Date: 05/20/18 Time: 15:07
Sample: 1990 2015
Included observations: 22
Cointegrating Form
ariable Coefficient Std. Error t-Statistic Prob.
D(DLGDP(-1) 0.374821 0.219565 1.707103 0.1186
D(DLGDC) -0.637219 1.021373 -0.623885 0.5467
D(DLGDC{-1) 1.609486 1.274290 1.263054 0.2352
D(DLGDC(-27) 2397474 1.301249 1.842440 0.0952
D(DLGDC(-3)) -0.699835 0.774880 -0.903154 0.3877
D{GHG) 0.000023 0.000022 1.021031 0.3313
D(GHG(-17%) -0.000003 0.000028 0104179 0.9191
D{GHG(-27) -0.000056 0.000027 -2.098651 0.0622
CointEaqi-1) -2.133248 0.388268 -5.494270 0.0003
Cointeq = DLGDP - (-1.8678"DLGDC + 0.00007°GHG + 10.8053 )
Long Run Coefficients
“ariable Coefficient Std. Error t-Statistic Prob.
DLGDC -1.867787 0.879082 -2.124702 0.0596
GHG 0.000030 0.000014 2162485 0.0559
C 10.805276 5178891 2.086407 0.0635

{(Eviews9) gl A Ialitu) Gald) Jas (a3 jaaal)

Ol g1 9 ol LY
ol LY

Ja¥) 3 (GDP) 5 (GDC) (ppaiall cpy yhs ale dllin of o SlasV) z3galll il &5 oYl
Lllaa) vie (GDP) _uiall (& (2.3) llae sab) M o253 (GDC) (e 8aaly Basg 82L3 ¢ juadl
G5 aghll JaY) 8 (GDC) uaial) (e 8aslg Bang las O (e ¢ 2nill gadl) 4 Zaukeg ¢ (0.09)
5 @l okl (sginn Cpy ApeSal) ADR Say 1205 ¢ (GDP) siall dad 3 (1.8) Loyl 53l )
Gy a8l e Lolae) day

Oy Afadl dalyl 8 dpada) A8l jalas @Dlgia 50b) oo (b sall WY 525 o) 1Ll
s Y as ¢ Aealiall Ralil) Jae dedial) Linslsi€ill Pa) lay zguaill dlaye ) sl Joay o 2o
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s Jishll Ja¥) 3 (GDP) usial ae douSe 3Dy Jaiipy AY) s 4ili (GHG) _uadl) L UG
ey il Al ol Y aadlly daghall Cpgiead) NS 8 laa Qi il deles oS s ¢(%10) Ligine
@ (GDP) _uiall 3 (0.00005) Ay 82b) M (s353s (GHG) Luaiall (1 8aalg sang Glealll o (na
-(0-00003) Jlsias 23 Cagas 438 Jashall Ja¥) & Wl (0.06) dllaia) duciy ¢ yuadll JaY)

ahloal cnehl Wil 349 (aheV alediu) Ko (ARDL) Lol uldll z3sall o :la)
5aLyg Blall Jlexicd (Jaal) o dubud) lls GulSes) Jie olgd sty Laleal (ailiad duapdil)
) Bae ol Bfine CulS 7 dgaill 138 Gilelae o) Wil (ol saill Y es

Ol g8

il Bale] Gk e Al Dlsa) Aaltid b Lage Dpaie Ljlicls il 50 dlens oLaaY) 1Yl

o Al (mppl (eliall Gipally aall Capall slu) Zadlall sl dallees ¢ 5 Lilee 3o

- Bglall Ul g paey Sl A oball duegs

Bac (3ind O Leils g (ally Cashill Cannss (e IS e cilabe o) diudl Cibuall s sas angll <Ll
—ighy Gl

e Dlsall altivall e aladt¥) ) (ea5 A) GLSlall s —a L Al Gl e aal)
(Lysan) dslallc anill)sa3a0al)

luilua o daslly 3l o Blaall Cun (e 43l 3l Al Gailgad) (A Lblal 2 oyl sl -
gaalalg

i) adiiy Lidie ca ) Al LlagV) Gisli (mdds Jlae b duyg el pojliall o GG

o Lo Si5s ainay Ll Galesdl) ) (35 @) Sl Syl B e Lals dald) Sl
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gadlg yalatl

(2014 ¢AuSuyle 41s Gukally Akl o — (bl SLaBY) ol e dens 5 e ()
160=
201602 ¢ 4w jradl ()
(M G.s. Maddala and I.M.Kim « Unit Root . Cointegration, and Structural change «
Themes in Modern Econometrics « Cambridge University Press « 1998 ¢ p.210.

V) R. Carter and others, principles of Econometrics, USA, John wiley and sons,
2007, p325.
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™) William H.Greene.New York universitycEconometric Analysis:7th.2012:p907.

(6) J. D. Hamilton , (Time Series Analysis , Princeton University Press , 1994) ,pp528-529.

(7) P. C. B. Phillips And P. Perron , Testing for a Unit Root In Time Series
Regression , Biometrika 75 , 1988 :335-346.
(8) Damodar N. Gujarati , BASICECONOMETRICS , op cit : 818 .

(9) Russell Davidson And James G. MacKinnon , Economeltric Theory and
Methods , New York: Oxford University Press , 2004 : 623.
okl Jualall (e asiall (%)
- C. W. J. Granger « Some Properties of Time Series Data And Their Use In
Econometric Model Specification « Journal Of Econometrics < 16 <« 1981 pp. 121—
130.

() Engle .R.F and Granger .C.W: "Go-Integration and Error

correction:Representation. Estimationcand testing' Econometrica««vol.1987.pp.251-

276.
(12) Bruce E . Hansen « Econometrics « University of Wisconsin (Madison 2015 :
319 - 320 .
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- R. F. Engle And C. W. J. Granger « Co-Integration And Error Correction:
Represent Estimation And Testing « Econometrica « 55. 1987 : 76 — 251 .
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- S. Johansen and K. Juselius « Maximum Likelihood Estimation And Inference On
Cointegration — With Application To The Demand For Money « Oxford Bulletin Of
Economics And Statistics 52 « 1990 : 169 —210.
) M.H.Pesaran « Y.Shin, RJ.Smith « Bounds testing Approaches to Analysis of
level Relationship. (Joumal of Applied Econometrics « 2001« vol.57)¢ pp—289-326.
sl Jualil e sl (xvii)
- M . H . Pesaran, Shin Yongcheol And R . J . Smith , Bounds Testing
Approaches To The analysis Of Level Relationships , Journal Of Applied
Econometrics , Volume 16(3) , 2001 : 289 - 326 .
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