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(1) Harris, R.1.D, (1999), Cointegration Analysis in Econometric Modelling, Prentice Hall, London.
(2) Maddala, G.S (2001). Introduction to Econometrics, Third Edition, John Wiley & Sons Ltd, England.
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Al ZOLI 590,801 ST A0 SLE Sladl) O pudill algh HLASYI 3alels
ABlall 7 L0 L2 Aeddeiud) 35898 OlieS Julae Gl dde Aayloatl jlaw¥ls
First) J9¥1 @ sat e A58k g1 o (ASU Tl 12GL oS ABLUAN CleeS Jdaeg
2o 2O ATY AN (¢ e e (Difference

AL SLE Sladl Gl (9¥1 (B9yal e Gudad S glf Hia He paldlll
35850 OleaS Jutme (SIS Sue Agyloedf slaw s loet! ZELM ¢G99 ,SH) S
Jaoeid ASUCLul) 5L 165 ABUal Ol Julaes (ABUAN 7 L) B Aol
(V) J9udamdt (8 (e LaS 3 580ue JuuDhas (Sle

eyl 5L -

Ayloetf Hlac¥ Ly ol f ZELY Adilas AT 13 51 Ao g ¥ 119 W1 Auds
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el Gl ZELI S oLy ¥ OMalae Ll (@3 <A yall olia HLIAS Y
(E-Views 8.0) zeli s alueiul @5 3 (52,5 ST LA SLE Sladily Asyleet!
Aoa M A gkt Ooba glall Aluadis Juloey ST g sl SLaT8Y1 7 3 gl Julos
CligSe Julotrg (Co-integration test) 3,0l LalSH LAt Yoy 3 vav.
Tl ot Ge wadSlE AVR zagaly Jaalt 53,0 doleiw™i Alla jLIS aldd)
Ayl Joll (58 (5,831 w0 5LE Sladil e Ayt slawifly Lt
S(YAY-NAY ) Wia 30 5 pnalt s

(Co-integration test) ¥ it JolSIH yL
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NON-) 3 yalkuat! s b 1 Juw Mt St L 1,581 JalSCII A 83 35,59
Z 394 A 53 A0S 1 ) (Engle and Granger) e JS sudiy S (stationary
BYRCSTP T S PPRERV-ARY Jo-wih (GO WP (1§ 9, A [0y WETJO:iy (I gl ~E
& piuaall Colas b0 A3yl Aaaly el Jome it il (i g 33 M YR JalSEN
FAGY I AL alal) I o 31 @3

VYA, 08 + oYX -y eae =Y

o2 oloml ;B AT Al plas Ly loed) L G IAmed W1 AT b (0 Lo D5
-39 S 30 5Le Silad

1AV ) Aaplont | jlac Ly ot ZELY 3,0 JalST HLOS A0 Y Joua
(Ye\Y

Johansen Fishe

| Series: Y X1

Sample: 19702017

| Included observations: 768
Trend assumption: Linear deterministic trend:

i i 511 1
' l l

! icted Cai ion Rank Test (T Maxi 5 ”

__Hypothesized Fisher Stat * Fisher Stat.*
M_M_mmen test)  Prob

Nope . 72.92 0.0000 | 69.53 1 _ 00001
| At mast 1 42 .44 01026 42 44 01026
* Probabilities|

re computed using
ymptotic  Chi-square|

¥

istribution s

(1)Engle, Robert F..& Granger, C. W. J, Co-Integration and Error Correction: Representation,
Estimation, and Testing, Econometrica, Vol. 55, No. 2. (Mar., 1987).
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Maximum _.elaall ety Trace A% gHLas zald Jadm!l Sno
Maximal Eigen) 4 (Trace) atieiwly zhalodt jdd Go,mdil) (ng 5 gudld gt
JOlSl dxia g 399 Ade Audyd 48, ) h0 Seime Jie (Value Test
91 (Trace)Las ¥ addleio ¥ Aaiall (10) Adlas| AIY 3 S ghua Lic SN
Aaudll GY E10E JalSOU Sy die 3999 (Maximal Figen value 'l:est)
o583 UL ((40) Aot LIV Sywe (o BSOS (+)000)) Adlain !
Jad) (el J B9 ,2l JalSOU dom g Agaaia 92 9 Ak Jilall pudal) 00,2
AL STABNE 39209 EALLAN 01U (o ZL a9 £1 LA JoISCHLY Agnia 3553 JOLEYH
35S lgand (e e Y L3 iy Las Gyl I A (SN B

(Regression) ylused ™1 il

B A (5950 O (e Aerw ABMe 393 le iYWl 7 3ge0 Sadayg

AL e Lo ABMal! (59559 (Al udlil) (o8 il Ly Line Sl i

A02LaiBY A0,IA0) Llo delald el A ,la0g Adas d8Me (Jaully aalll
S5 Jal gl DL 42545 Ll (81« il

5995 ST I Eladif e Ayloet | slawi Ly loel) ZBLI 31T T

|___Dependent Variable: CO2

| Method: Panel | east Squares
Sample: 1970 2017
Periods included: 48
Cross-sections included: 16

Taotal panel (unbalanced) observations: 702
Variable Coefficient Std. Error t-Statistic | __Prab
T

X1 1.08E-07 1.54E-08 7.029463 | 0.0000 |

G 11398.59 1814 507 6.281924 0.0000

B-squared 0.065936 Mean dependent var 18014.58

Adjusted B-squared 0.064602 S.D._dependent var 42498.51
| S.E.of regression 41102.86 Akaike info criterion 24.08839

Sum squared resid 1.18E+12 Schwarz criterion 2410136

Log likelihood -8453.024 Hannan-Quinn criter 2409340

F-statistic 49.41335 Durbin-Watson stat 0013818
| Prob(F-statistic) 0.000000
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33y :Ul:r."uul Ot (A1 JSEN . Ol pdlll sdey Olecal! il e ade NS e
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G325

Response to Cholesky One S.D. Innovations+2 S.E.

Response of Yto Y Response of Y to X1
6,000 - 80001 .
5,000 4 ) X eI 5,000 |
8000 P T e s smpnet 4,000 4 |
3,000 1 ' 3,000 - l
2.000 - 2,000 ﬁ
1.000 1,000 '
0 i !
] [}
000 -1,000 |
12 3 4 5 6 T 8 8 10 1 2 3 4 5 & T 8 8 W0
ResponseofXito Y Response of X1 to X1
4E+10 4E+10 1
3E+10 3E+10 s I
R e
2€+10 W 2E+10 y‘-’—ié—;f‘i_‘,’?" = ‘
1E+10 1E+10 4 l
o '°°:l ...... —— e 0£+00 1— |
I |
L L R B e A e e T — “1E+10 ———————— e gty ]
1.2 3 & 8 868 7 8 3§ 10 1.2 3 4 5 8 7T 8 9 10

Aglond) Hlawily et ZELN 2 Aarline Aackio (ST G (T) JSEN o
032531 a0 L Silandi ol (otbao SIS 5355 Aom1g (65 lume L1 poe ke
B ([EREN Y (RPULARECVERN £} (P VI INERY TP RPE S R Wi [T VPV =07
OGS peunt LaS© Jua¥Wi das e OLAN gay 7o 1D dang AGLD Al
£ 38 couad! (550 B9 Al AW aID GSE A0 s 550y . Jali s
Sgua ) el LaS - A palt J9d1 5 o Com (93,83 dowaST 10 HLe Siladt
D55 1955 lume B o HldGieng dayloet | lan b ) ZELIN L L Lae e ko
ey ¢ i J 3l 2 duaaia (593,801 ST A0 518 Sladl 2 b gl e
2 Lani patidg aladt BTN un EUS sy . Aealal Olgiudt 2 oS00 12
lawdL loel! ZELI 51 SIUA 5 e Aty A Asads y8 (1S3 Ll 12089 . Gl
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VAR z 343

Logioe Laud 32530 (i o9 (7 ( Juba Ao HLOS @Al I pladl
AIC _yLaall 18 1 s LaS VAR 7398 5335 i Aia) O gd (e yLided
VAR 23 e ;@3 25005 (£) Jdaed| Slasy

VAR z 3.0t 5yt Sdletall 1 Jgul

___Vector Autoregression Estimates
Sample (adjusted): 1972 2017
i A justments
Standard errors in () & t-statistics in [ ]
Y X1
Y(-1) 1 0877619 -17255.32
(03969 | (151963} |
[22.1141] __-0.50838]
Y(-2). Q156173 109731.9
(@.04105) (157196.)
[ 3.80422] [0.69806]
X1(=1) 1.73E-08 1.131000
(1.2E-08) (0.04431)
[1.49753] [25.5250]
X1(-2) -1.85E-08 -0.088777
(1.2E-08) (0.04617)
[-1.53821] [-1.92275]
C 159.4263 1.33E+09 |
o (206.140) (7.9E+08) .,
[0.77339] [1.68046]
B-squared 0.989584 0.973019
|___Adj. B-squared 0.989521 0.972856
| Sum sq. resids 1.29E+10 1.89E+23
L' _S.F. equation 4412.818 1.69E+10
E-statistic 15747.21 5977.494
Log likelihood -6551.377 -16677.02
Akaike AIC 19.62987 4994617
| Schwarz SC 19.66359 4997988
L Mean dependent 18369.13 - 6.38E+10
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S.D. dependent 43108.07 1.03E+11
Determinant resid covariance (dof adj.) 5.56E+27
Determinant resid covariance 5.48E+27
Log likelihood -23228.31
Akaike information criterion 69.57579 |
Schwarz criterion | 69.64322

[

L O gL 3 1ALy VAR Ziged ,uudd @il Jydoe!! zudss
(AIC) LiSi Adyle Ll slaie¥! @3y (rasd! Haball Ofdal Ja¥! saal
(AIC) leall 'vo Aaud J3i i taxMig (Akaike Information Criterion)
A(49) S 9l Sl 3 i a4, 0YoVd SIS

e Slad! Lle G5l sial Adlas | AW 13 01 o g3 W AU Aud yal
Ayl J9uT) 58 593 ,ST ST L

Gl g ISl dde o BolS) W1 Oilelas Ul @3 (A yall o148 HLGSY
Z 3943 Julod (58 (A, + E-Views) zuals o plodeiul @3 3 (52,501 ST A0 3le
YAV LAY alge S A gt Oleglatl Al Jodols S35 bl slaZ3y
SLGE Hald Ol gSe Julamig (Co-integration test) E3,2its JalS Hlas
Sladl e GlSut sdar A1 Ge adSl AVR 7 dgelg Jalall 55,0 dalxiw¥ Al
(Y AV-1AY S ) Ain 313 salt IS o padt Jaebdt (5B (9,5 ST A0 5L

(Co-integration test) &3 2l JalSI0H Lo

So JalSlie Bum e pidie US (5 ! Galiadt Bum gh 5l HLAS 2945 2.
o 3N 2 5 e (@S0 65kl 123 A e 1t 01 21 T oY1 A

1O - )3 il sl An 391 JawShaad| bl e 1, LN JolSN A, 18338 55
At g3 AdSal LM (Engle and Granger)ie JS suda See- (stationary
D B,Ehll e Ake3 Judhad! 5o AnyLEYh el s z3ged
A yda Ay Af Joea O pd Tl G dagyd G 80! JelSC sfdodt AT slae
TASYI AT alall L o 9ol @D (§ pal | Silas J L

Y=0.00188X2 - 8392.16
(1) Engle, Robert F,& Granger, C. W. J, OP. CIT.
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Johansen
Fisher Panel
~oi ion T
Series: Y X2
Sample: 1970 2017
Included observations: 768 —
| Trend assumption: | inear deterministic trend
_.LB.QSJ.ELI.E.L\LBLUJT_H.LE.\_GHI&LEHCES)' 11 | ]
| Unrestricted Cointegration Rank Test (T ximum Eigenvalue)
| Hypothesized' |  Fister Stat* _Fisher Stat *
. No, of CE(s) | (fromtracetest) || Proh | -ej Prob
| None . BR7E Q0000 8093 0.0000
| Atmosti1 | 4842 0.0315 48 42 | 00315
“Probabilities '
re computed using
symptotic Chi-
istribution

G9uld goxt Maximum (alaalida Gy Trace ,4%1 g Lois 290G J gttt
(Maximal Eigen value Test) g (Trace) aliddiuwls (x| (R G Pt ()
e SIAL JelSUY doxie (51 39y e Audyd (4B ) M0 (Sowe ic
Maximal) gi (Trace),Las ¥ Adlalio Y1 daudh (%0) Al | AV Solwe
AL W1 Aa@ll oY ¢ L1 LelSIL Bt g daxie 39559 (Eigen value Test
0220 S0 (40) Adilas | DIV S (Soolus (3o JBi @3¢ (ey00ee) 9(+,°M0)
Al JouBy E10LN JalSOU iy dgaetie 39399 Aday JOLEN Adall 5,3
O 018 (e mliiuly EIAY JalSIL Agaria e ,3ST 39259 JOLEN Lyt
Of HalS W el ay Lae Gyl Cpa adl (Sl (B 433193 ABMe 39
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(Regression) iy @il

2 ) (5550 O (haed Anew ABMe 3929 (e HIuoi¥ Z35ed el
il (o Le A3Mall 59559 gl il (B il Licahy Liiss Jalial! alll
A05LalBYI A5 Jle elial HioedW1 40,080 Adas A3Me (JaTullg Ci__vll'dl '
SN ol gl DL (1,55 L 51 il (o

05251 LS A Siladl Hle IS s 31 Jgd

| Dependent Variable: Y
| Method: Panel | east Squares
| Sample: 1970 2017
Periods included: 48
Cross-sections included: 16
| Total panel (balanced) observations: 768

Variable Coefficient Std. Error t-Statistic Prob

X2 0.001882 5.66F-05 3327458 0.0000

c -8392 161 1239.169 -6.772411 0.0000
|___B-squared 0.591Q74 Mean dependent var 17754.12

Adjusted R-squared 0.590540 S.0._dependent var 41497.28

S.E. of regression 26553.73 Akaike info criterion 23.21433
| Sum squared resid 5.40F+11 Schwarz criterion 23.22642

Log likelihood -8912.302 Hannan-Quinn criter 23.21898

E-statistic 1107.198 Durbin-Watson stat 0.027115

Proh(F-statistic) 0.000000

by be i (1) Jguda ol ol G

IS (52,801 ST AL Sladl Ll IS sual Lalas] J1s L350 a5
Aobasl AYay (YF,YA) “l” daud Caby Soom (Y=Y ) Adajdl 5l
2O aue 3330 599 S ST A Sl Siladl Ll gl (4, 00)

Alelie W aa L @l 8 Ol @ o 7 04y dde Lo JATul! pdil) pud LeS
A3Mall 398 ad g (+,09) (R-squared) ded Caby Sues R-squared le
(SISt e ) Sl pdilhg (599,50 ST A0 5Le Sladil) sl @il
(V¥ 1) “F" dand Gl LaS .|l 351 A3 Mal! 593 CALS ST lgilasd CoIS LalSy
1ole add A ALl dud salt (Jds S0 (v 00 ) ddlas ATV L
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St las L1 2ga0 Sl ISl Sctal 3002 Salil HldGe le 8 a5 foi (e
CligSie Gl Ol i) 2 5000 L 31 3928 (ST 5IAERIg ¢ ATHS SISl ade 2
1 AYIS (VAR) 723903 2 (5,5 M1 dumesads g LN COIS 9 « 7 gaild Gl

Jaali 5,0 Aol W1 AT S HLAS

Calles lg! (A,al0 A alB he3t Hlull a0 Sle AN ol (Jeal
2 Aeuant! VAR 2oloxiant AasS uSady (a3t ae Slactialt (Shocks) O yants
Ovo Jaalt 53, ol J193 8 gamme pglang (Oledtal IEUD Ol il ocd 7 3 93
e JaB 5y Akl (e (3 ) JSAT . Ol il e g Dlackial Uil e sue JMUS
LaS ¢ dund GISLN Sde 2 i lg (§ykane B it LdyliGe Al Lae deual ISl
Aoy (6)lme Bl LA ylide Al e detial GISdf ade JaB 3 dolxiul (e
-G5S ST L 5LE Silac 2

G199 oasST A1 518 Silailg GISut e Asloaiua ¥ ST

Response to Cholesky One S.D. Innovations +2 S.E.

Responseof YioY Response of Y 1o X2
5,000 6,000
s‘oonJ 5,000
40004 e 4,000
1.000 ' 3,ouo.j |
|
2.000 i 2,000 i
1.000 . | 1.000
o4 | o e,
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Responseof X210Y Response of X2 to X2
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31,5l 5ldaesg GISWl e 2 Winlhe dedto ol () JSE@ Ge aly
14D 548839 (92,501 ST S 5LE Sladl e b JSE0 055ty (gHlune
ALEN Bk A I i S ¢ T Ak oy ity gox L L
8 P en (B il [E Y SO L.S‘J.as'l.hs.@cal,:dlpa,agmsw :
PESE Sladielas 9o couadl 55 HB9 dObas | ATY 313 55 AL 12l 5K,
£ Ui Las doutio Syt i uily LoS - Ao alt J 913 plaiaw Sl (9,5 eS|
e Slasi 2. el g3 e J555 Uy olame B pedl yldGang 51t e
ZaaLnIiuly.quLJ.uLdl 14D jalinsg ¢ O gl u)LlJ_glP..A-mu_g.USIl S|
A 0 uSHy Lu.all..\.hj MlLW|MQMIJ¢JM1 I U mag .
-85 dwST L SLE Sladil le I8t e 50 ST 5 e duulyth)

VAR z 3343

Lo Lo Gugl) ol g (¥( Jgedar Boonaad LGS il oIl AL
AIC Lty EUS M dis LS VAR (AT PERPx] M@njﬁfﬂ'sw&)u&i
VAREb}n.Ubgm@m(V) Joaxd | laay

VARZ 390308 358 & Malalf oY Jout>

. Sample (adjusted): 1972 2017
ions: justments
—Standard errors in () & t-statistics in [ ]

Y X2
Y(-1) 0.892010 0561123 |
EY (0.03667) (1.15561)
[24.3260] [ 0.48557] |
Y(-2) 0.130078 -0.745042
(0.03779) (1.19085)
[3.44236] [-0.62564] |
X2(-1) 0.000422 1.857132
(0.00101) (0.03177)
[0.41879] [ 58.4488] |
X2(-2) -0.000391 -0.854282
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(0.00103) (0.03239) |
[-0.38060] [-26.3758]
6 -176.8831 14530.95 |
(220.801) (6958.47) |
[-0.80110] [2.08824] |
y R-squared 0.989577 0.999937

Adj. R-squared 0.989520 0999937 |
Sum sq. resids 1.37E+10 1.36E+13 |

S.E. equation 4325.722 136323

[ E-statistic 17350.65 2909111
Log likelihood -7203.868 -9743.402 |
ike AIC 19.58932 26.49022 |
rzSC 19.62057 26.52148 |
Mean dependent 18339.50 14188780 |

S.D. dependent 42254.99 171534

i) 3.48E+

Determinant resid covariance 3.43E+1
ikelihood -16947.15 |
Akaike information criterion 46.07922 |
Schwarz criterion 46.14173 |

T

L Oadn ol oIt laddhy
(AIC) AalSi dayyle e
(AIC) sleall (o Aasd JBI O oDy (Akaike 1

PRE S { .s,ésnan._msgm‘@mgmmupi A Y

VAR ziaged ydai mals Joxtl a9l

Alaie ¥l @39 e ol Dipial

Jial! aalt
nformation Criterion)

(1) ol Blal i3 00 Aie t, HVATY cals

AN A yal!

Ayl Jgell B 533 yST a0 L2 Slacd! oo ALl LBY

29301 DliaS Joae 012 LoLG,¥1 Silelas ol
E- ek o plokiont 5 31 (92,501 S|
Claglall Alubus Juloeis Gl ubidl) sl
(Co-integration test) &I Sl SIS HLis YoV 1AYe
Janl 33,0 Aaladiut AN L Sl DS Julowsg
ST 3L Sladl e ABla Z LAY PRS- (PP T

_aiS1 AVR 35459

&3 A yalt o2 HLASY

SL5LE Sladl gABUl T LOY PRESAA{
o1 7 agan Jloid 2 (A Views
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LeaS Jutae 31 e
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(Co-integration test) sy sty JalST LA

0A Jalstia St le sudlie JS G 7Ll Gkt Bt g ik LS| s9 2
-Jo¥1 (a,al 2. 5,5 e L6509 (6 ol 1 2.3 35000yl L3l 61 I 9¥1 Ayt

non-)Sﬁlullﬁé'a:d.ﬂ!duMlMUlcﬂ)ﬁmdnlﬂdlbﬁjS)%
93 AolSal M (Engle and Granger) e JS »dy Coo (stationary
AL Rl il D3l ) G Ay el Sl z s
AGyydag Auhuldl oo D puaTtl Cng foo,d U EIEY JelSH Ll ol A Alae
ALY AT slatl I a5 @3 (¢ sdualt Olay b

Y=-1.89X3+25030.46

A ABlall 7 LOY pusiiud! 39350 OlieS Jiae G A slae e Jaan M5
(1925 aaaS1 IO 5L Sl 5B b i3

ELOY pulieiiadf 393911 OleaS Jutal £, 2510 JolSU SO ZILE A Jgun
(Y+\Y-1aYe ) AB

Johansen
Fisher Pane
Coi ion T
| Series: Y X3
| Sample: 1970 2017

L Included ohservations: 768

. Ei ue)
| Hypothesized |  Fisher Stat* Fisher Stat * ad
Ol CE(s) . (lrom Liace lest) Proh (lrom max-eigen lesl), th.k,_l
None 67.56 0.0002 57.88 00034
____Atmosti 50.38 0.0205 50.38 0.0205

* Probabilities|
€ computed using
symptotic  Chi-

(1) Engle, Robert F.& Granger, C. W. J, OP.CIT.
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Maximum _aelaal dedlly Trace 2A¥ gHLas galo St (e
Maximal Eigen) g (Trace) alidiuwly gilid) ,eds Ol (pa (G guald gxd
£ ALY JalSCY Az (61 39309 b A 8 38 (M1 0 Siana e (ValuE Test
Maximal) gi(Trace) eSS P W PvER (FRSY- (40) Akilua | ATY 35 gieus L
.?\,n_JLo:un-Yl Aa@ll Y ¢ 0l JelSall 5us1s Axdie 35233 (Eigen value Test
58 300 UL (40) Al AT 3 S gua o ST g9 (477103 (072
Lol Uiyl Jaiby 1AM RIS g Agaia 39252 poiay JAEN poal
addle ;H.,@ccma;uyg:m,am1ymwy;& Aga g3 Jalalt
S g e e Y Lghl ins Lae 52 (e sl Sl 2 2155
(Regression) ¥ zalo

B N 5950 O rines Ao ABe 2529 Gle VI Z el el
) (o Lo ABMal (358539 il ) (5B A Lty e Sl 5o
Aaalai@Y Ayl Lle Lecial yldoedW Ay pladg Adas A3de Jaiully al
63 N1 Yt gall DL (1355 8] 51 G il O
PO Skl e Akl z LAY adsull 298901 SileaS Jubma 0 18 Jguda>
94,5 S

L Dependent Variable: Y

| Method: Panel Least Squares
___Sample (adjusted): 1971 2017
Periods included: 47

Cross-sections included: 16 4].P__———~
| Tt gane Grtance)chsenialions 5% 1 A
S S E—— 1
; . ;
_ﬁv__ anableiu___ﬁi - Cmm_&q_ﬁ%f__é_l Statistic __._A_ﬁ_Emb._j
X3 -1.894473 0.322414 -5.875906
C 25030.47 Jﬂﬂ_&ﬁﬁﬂ_r_m..llﬂ]———
e e ]
R-squared 0.044009 | Mean dependent var

MW__M_JM&QM—M
} 1966.93 R 24.08157
__Sumﬁuua&dmﬂd_rﬂﬁﬂz—__mﬂmmm——__awam

____loglikelihood -9052.672 Hannan-Quinn criter. |
- 1 i 35 5 26 2 Z i =
Praob(F-statistic) 0.000000
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Aai® Caby Coom (Y014 Alia 30 5l IS 599,50 S P Slad
G925 ST A 5L Sladt 310 (6 ¢( 4,0 ) Adlas A (0,AV1) “1,
Adlall 7 LOY Al lull 39891 OLS Joae bl

Sl ¥y @l ol o8 Ol (o % £ 51iGe Lo JaTull il yud LeS
AB3lall 593 a9 (+,+ 1) (R-squared) Aeid Caly G R-squared e
OltaS Judaa) JELul a9 (5925SI baaST 300 5LE Solasil) Al il (s
HSTABMal 393 COIS ST Igieud COIS LalSy (ABlall 7 LOY audiud) 393401
Aol BT D93 (+) ) Ailias [AIY o (Y8, 07) F Aar® bl LaS 1515
1ole (all I ASIEDY

e ABlall 7 LGN audial! 35391 GleaS Jual Adlas | AIY 13,50 A gy
<Ayl 9l (5B 599 S ST L e Slash

OGS 980 Joulsy

ELOY puieiul) 398901 OliaS Jutal 300012 Sl G le L8yl Joi e
ABUali 7 LOY puiilul) 35350 SleaS Julae 2. 50001 a3 gm0 5201 AB
(T39I SIS 4S5 Ul Ot 3 it 1 353 6 20 1ok 1y AT
1A YIS (VAR) 73902 (55 W Ao i o001 il SIS

Jakl! 33,0 Al W1 AN HLIA

aliee g 1oaT0 LU BUAL L3 Hludl oG5 e ANAN 618 Jaad
2 Diadll) VAR ol e S uSaTy . o3 2o Slesalt (Shocks) O st
Jall) 53,0 Olalwiat J193 ¢ gamma 56laag ¢ Slontuall LY Ol kit 048 7 3ga3
53y Aaloxlaal (i AW JSENg - Sl pmdllf e s Olactial! Sipe ade IS oo
B 2l o)l ide Aior Lo datial ABUAN 7 LEY Addeiul) 3939 Ol Julae Jad
Ot LaS cduuial dBlal! 7 LGN pudeiul! 398901 DilieS Judae 2 dsly (sline
Wi Loe Aactial AUl 7 LEY AdSiall 35851 SlieS Judao Jabd 53y Asloriul
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Response to Cholesky One S.0. Innovations+ 2 S.E.

" Response of Yto Y Response of Yo X3
‘-_&.000 T 6,000 - —‘
5,000 - e 5,000 |
S AT et 4.000
3,000 3.000 |
2,000 4 2,000 4
1,000 1,000 -
o — : Uy T | G e ot hnanim e e s e d e e
-1,000 — T T T T T T -1.000
1+ 2 3 4 5 & 1 8 9 10 1+ 2 3 4 & 8 7 8 8 10
Responseof X3to Y Response of X3 to X3
800 800
500 J el :S:.,d.“n_"_"."
400 - 400 -
200 200 4
gl T = _
-200 4— T T T T T T T T J -200

Akieial) 35350 OlaeS Judae 2 Winlie Aeckio g1 ol () JSAN 5 o
2 Gladil e b JSE 35T oy Grlene BRI Hludedy ASlalI Loy
G T3 Al day udly 9 e HOLI 148 5gtaag 55,8 ST A
Jo¥T Ta Lo OLEN goud goy SIS tang A0UN Aal) 1 A0l ety
A3y AdlaxATY D oSt Al e 553, WI%J__QE’JI [NV JPi] PLY
- Al J9e1 3yl S (59> ST L U8 Sila 152 98 ol RE
ABUal 7z KON p el 358411 OileaS Jdne 2 Al Laa Aankia Ergudon () s LaS
SwST  5Le Sladl L ol gl le D55 daly GHluas Bl ylddady
A g . Raslal Gl gt 2 SN 108 sy O J g 2 duuad (59,531
a1 Ay 1S b 12089« okt 2 L by (a5 8L by
Eladil ol ABUAl gz LEY pddilall 358981 OliaS Jeae ,00 S0 G (e AL
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VAR z 354

Logion Lo 305201 Ul a9 (Y) Jgebar Aociuuad! HLOS ol ) Aty
AIC _jlualt S 5disleS VAR 723543 0135 die Acia) Olgad pued sliad
VAREE}leE@CG(\-)J_g.u_dlqh.Q :

VAR EL\MS)..L&IQMLAI AL J_’..\:.-

| Vector Autoregression Estimates
___Sample (adjusted): 1973 2017
. Included observations: 720 after adjustments
SmMmdmmmmeMsmmnsmH
Y X3
Y(-1) 0.899158 0.001064
(0.03698) (0.00552)
[24.3142] [0.19288] |
Y(-2) 0.134968 -0.001728
(0.03828) (0.00571)
[3.52536]. [-0.30254]
X3(-1) 0.031496 0.863209
(0.24845) (0.03706)
[0.12677] [ 23.2935] |
X3(-2) -0.050993 0.132234
(0.24955) (0.03722)
[-0.20434) [ 3.55247]
C 229.8797 _86.67689 |
(231.833) . . (34.5797)
[0.99157) [2.50659] |
R-squared 0.989515 0.980701
| Adj. B-squared 0.989457 0.980593
| Sum sq. resids 1.37E+10 3.05E+08
| S.E. equation 4379.093 653.1753
E-statistic 16870.17 9083.193
Log likelihood -7056.037 -5686.056
| Akaike AIC _19.61399 15.80849
Schwarz SC 19.64579 15.84029
___Mean dependent 18625.78 3765.273
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S.D. dependent 42647.95 4688.634
___ Determinant resid covariance (dof adj.) 8.18E+
Determinant resid covariance 8.06E+12
L og likelihood -12741.87
Akaike information criterion 35.42185
- Schwarz criterion . 35.485

L (s ol 11 ity VAR Z3ged il @il Jouad! gusd

(AIC) wilSi Ayl Lle slaie¥! @iy rajll slalad! Oif il a1 aall

(AIC) HLeall (e Aaud (30 ol TasSlig (Akaike Information Criterion)
.(10) S 9kud Hlalitis mid LaY0, EVIAL cals

AL S AB AN SileeS Jual Adbas ATV A 1S PLINPEL gy PRN (P WP-30 1
iyl S9! (53 (392550 ST (0 3LE Sl (e ASdgril!

ABUAN OleaS Jokne (i Salily¥1 Slelas il @5 Ayl 028 HLeis-¥
malip Aol @ 3 G921 S A0 5Le Sladly ASguul! Akl ,es!
il glat) Abuabus Joilowis U39 unlBH SLaZBYI 7 3940 Juboid o2 (A, ° E-Views)
(Co-integration test) &3 ,2alt JalsSd HLast Y41V 1AV Al Al

alSLt AVR z 3ga39 el 53,] doloeiw¥ AN LGS bl OligSa Sl

ST A Sl Sladl e AStgul! Al ;65 ALl OleaS Jual 30 Ge
L(FAAY-1AY+ ) Acha 3l 3yl SIS A sl JouAT1 (5B 925!

(Co-integration test) &I 2t JolSC s

e JalSiie B le sudiie JS 5 gl Galud! i gl i HLS g0 2
ToM BN D 3 yE e ST 6 g 2 B B e et L0 51 ST Ay

non-)s,zumxzz.i.up‘dumlmguaﬁmymmﬁjsﬁj
Z 3gad A 9T A0S I (Engle and Granger) e JS s S (stationary
A alae HuGis 5yaill el Ache3ll Judludl (o Al Al iy gl
| Ol b A o Aty Jome Sl puail) s daa T ot ALY JalSC st
AGYI AT alall I o gl @3 S yaall

Y--1.288X4 +23036.67

(1) Engle, Robert F.& Granger, C. W. J, OP. CIT.
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A ASlgid! Al ,6SI ABlal OlieS Jume S sldoi¥! Al slae e LS
950 doraaST U 38 Silail (B (kas 3
A0l ST B LY QMJM&M!&@U@@:,C& Y Jod
(Ye\Y-1ave ) Aot

Johansen

Fisher Panel

~ai ion T
Series: YX4

| Sample: 1970 2017

. Included observations: 768
I SR, S g ovh

; £ [
| Hypothesized | _ Fisher Stat* Fisher Stat *
—No of CE(s): [ (from trace test) Proh (from max-ei Prob
| None 101.1 0.0000 80.83 0 0000
L Atmost1 72.61 0.0001 72.61 0.0001 |
* Probabilitie ‘
@ computed using

symptotic Chi-

**MacKinnan-Haug-Michelis (1299) p-values
Maximum _ laah Aedtly Trace ,5% LA 7D Jodoed! Cna
(Maximal Eigenvalue Test) 4 (Trace) Jis 2 elguw Tl S 5 uila g
s L 2L JalSIL doxin 51 3999 ke At B (28 11 %0 6 goas i
L agealt (B QRSN KN HLASY Ay gl Aadl (%0) Adlas| A1V
AV Sgima wic Jo¥1 dgealt B (+)+++) A yoedl Aadll G 33 (YF, 1)
AL JalSTY dendle 6T 39293 JALEN ptall ()53 (LGS U (40) Aileasn
el LS 2,550 JolSTUY only daxe 35250 SN Juukl 50 Jody
Solwe Lio(+)e+) Ayt Aaidl e 33 (Ar,AY) Y §ISe M 2 gt
OIS comly dnle 3520 93 JILEN ptall (58 (4305 S (%0) il | A1 S

Vo=



R I { R Vol

EY,SAN SRS daxie e ST 35 e0 JHLEN Jadd! GAyaN JaBy Sl
Lo ot (i wbsasd) (Sl (5B 233193 ABDe 299 EAL 02 o Ty
IS guans (e e Y gl

(Regression) sleed ¥ zala

L T 3558 5 rimed Aocas ABMe 3339 e Y] £ 35a) alag
B (s Lo ABDANY (35T (i) i) (B A L Lichae Jad! il
A alaTBY I AL e dalad il Ay,kaly Adad ABMe Jaiully gald)
(SN Sl ga) SIS (12,5 g3 (g1 Gyl O

@ﬁ&@l&%l@%lﬁ@l&g&dwﬁi:\\‘Jj..u.-
RYSIC Y

| Dependent Variable: Y

| Method: Panel L east Squares

| Sample (adjusted): 1971 2017
Periods included: 47

| Cross-sections included: 16

| Total panel (balanced) observations: 752
|  Variable Coefficient Std. Error t-Statistic Prob
X4 -1.287552 0.287830 -4.473314 0.0000
G 23036.68 1875577 12.28245 0.0000
RB-squared 0.025987 Mean dependent var 18047.48
Adiusted R-squared 0.024689 S.D. dependent var 41871.3
S E. of regression 4135127 Akaike infa criterion 24 10025
Sum squared resid 1.28E+12 Schwarz criterion 24 11254
. loglikelihood . . -9039 694 Hannan-Quinn criter 24 10499
r E-statistic - 20.01054 Durbin-Watson stat 0.012737
Proh(F-statistic) 0.000009 !

ks o (i (V) J et N ool 09

il e ASLgutl 200 y6ST ABUAN SluaS Juine Lislas] J13 551 3529
A Cidly G ((T11Y-1AV0) Agla3l 3,080 IS Gea)SH ST AL
sLasls (92,50 *.?“‘Sig;‘ﬁ}&‘:’t-’:‘:")stétﬁi5('1“)3-.‘:“-@"'!23?4-.’(112")
ALl AL ST ABUS DlsaS Julase
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2l A ABDlali5 9B aT Mg (Y) (R- -Squared ) daud Cals G R-squared
ALl OleaS Jume) Jaiull >aidly (590,50 S| b e Sladl) ki
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132 ¥IS(VAR) ang.gpyiw}dlgawlmﬁj

Jaali 3,0 Al S AN HLGA
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2. Qe VAR doloei AL WSaiy Gell &e Sleall (Shocks) Oyt
Jaalt 32,0 Sl J193§ gammae ygliig ¢ Slectall SIS Cluail| 00 7 3900
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Response to Cholesky One S.D. Innovations +2 S.E.

Responseof Yo Y Response of Y lo X4
6.000 - . : 6.000 - ” 5 N
*5.000 - e s 5,000 -
40004 ST ' 4,000 4
3,000 4 3,000 -
2,000 4 2,000
1,000 4 1,000 4
04— S — b i P 0
-1.000 T T T T T T T r T -1.000 T T T T T T —
T 2 3 4 S5 & 1 8 9 10 1 2 3 4 5 6 1 8 9 10
ResponseofXdto Y Response of X4 to X4
800 800
600 4 800 - __________________________________________________
400 - 400 4
200 | 200 4
04 e S 0 _
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1+ 2 3 4 5 6 7 8 9 10 {1 2 3 4 5 & 17 8 9 10
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A pal) Jgel B S 590y SI1 seaST A SLE Siladl £ 98 couad) 5553
ASLguat| AL ST ABUAT OlieS Judae 2 Alalae Ao Dyl O i LaS
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VAR z 3940
oy Uil Loy Lasa o o7t Mo Lt 3(1( 9 o Fiopaad ) LS Low L R8I
Jyuaet Ldasy AIC Lall S, 200eS VAR 70500 G350 ke A dia 3 g

VAR .z 35l @i 05 1Y)

VAR 7 3403003 5 G5 Malal i VY Jguio

Vector Autoregression Estimates
Sample (admsted) 1973 2017
___hnmﬂnﬂiammﬂyammnijleaﬂELadmshnenm
Standard errors in () & t-statistics in [ ]
Y X4
Y(-1) 0.899263 -0.003508
(0.03698) (0.004886)
[24.3189] [-0.72129]
Y(-2) 0.135105 0.002389
(0.03829) (0.00504)
[3.52867] [0.57383]
4(-1) 0.070611 1.086972
(0.28323) (0.03725)
[0.24931] [29.1815]
X4(-2) -0.083986 -0.085270
(0.28603) (0.03762)
[0.29363] [-2.26677]
C 198.6372 107.5238
(224.065) (29.4681)
[0.88651] [ 3.64882]
R-squared 0.989514 0.988301
Adj. R-squared 0989456 - 0.988235
Sum sq. resids 1.37E+10 2.37E+08
. S.E. equation 4379.349 575.9534
F-statistic 16868.18 15099.91
Log likelihood -7056.079 -5595.466
| Akaike AIC 19.61411 15.55685
| Schwarz SC 19.64591 15.58865
| Mean dependent 18625.78 4015.481
. S.D. dependent 42647.95 5310.012
i) 6.36E+12
Determinant resid covariance 6.27E+12
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[ Log likelihood 12651.4
Akaike information criterion 35.17062
__,Sghwa[z_cuteLon 35.23422

Adalt L (rc maladt u!l_,!n.db, VAR 7 3gad y3ua5 ol Jgut! (ALY
Akaike) (AIC) lSi Adsyla le slaie ¥t @y sl slabd! Eyal e
© %0, 1Y oS (AIC) sluall e ey JBI ol JaSlag ((Infor matlon Criterion
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The impact of Economic Development in the Arab Countries
on Carbon Dioxide Emissions (CO2)

Abstract:

In the case of economic development that has taken place in
the world over the past decades, or what has become known as
globalization and technological progress, there is a need to study
and analyze the negative impact of this development. The study
aimed to examine the impact of the economic development of the
Arab countries on the environment through the index of the rate
of carbon dioxide emissions (CO2) during the period from 1970 to
2017 in a range of variables: an economic indicators represented
in GDP. and a representative technology indicator in the amount
of fuel used For the production of energy and amount of electricity
consumed, and a demographic indicator represented in the rate
of population growth. the study was applied to 17 Arab countries.
The study used the methodology of the: VAR model. E-views 8.0
was used to analyze the cointegration tests for model variables,
to ensure the stability of the model and to use it to predict the
results of the model. The study found that the emission of carbon
dioxide (CO2) is significantly and positively affected by the GDP
and population growth rate, and is negatively affected by the rate
of fuel used and the amount of electricity consumed.

Keywords:economic development, carbon dioxide emissions,
- VAR, Arab countries.

¢


http://www.tcpdf.org

