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(2)p8) 3=l Apngyall juuadll Al (ho 1 ysall
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O3l g g oIl 898 oy (sl Unsd) zeuzmsas ol o) Jasdly eoMel Jgazdl (3 Jalillsy
oSes JUdls 3l 37801 3 o puamsatd] 01 (G Los slias] Sginng 8,291 Ll aglall
clyabially s3Lazd¥ geill) AN 2sLazs¥l clpiall ca gall dlsk 28Me 392 Joal
od ablay by ale JShy auadll J2¥1 @ Laxliy (Uhaaidl ae olyabally ddasdl
BAally dulaaill clyslally olaad ¥l saidl o Aoyl A8Mall o) Jsall Sy 4518 clalall
e 39lsn Ylon) liag @olazd¥l sailly 2aladl sal) Adasill az lpolally (il

AalandV 2 ladll el
aldl e %59 Jly> 7dd aaaill pe Slysbally Adaatll @lsball of bl aasy
Lgo bl Butad srmtll Jalas 2ed (olasil oy a3 Ling golatd¥l saill § dlialxl)
Aolpad) Jalgall eyl Adaaiddl a2 Slholially poguasdl (e Adaaidl wlsball odods
Joatll ady Jaaill Leada cihaball o Jo¥1 5puad 485l e o aSl @y Ausliazd¥l
L pluzialy i)l moual zige alaziwl @l cpbly golad¥l sally
b aadl) Shoball o d2¥) Buad B A8Me d929 e gy Slilasl/ =il
ks Jaadl Leada Slyoball A mingr 4 03 JWI Joully . galiazd¥l gally (agaasll

$oLazs¥! gailly Jasall

VEC Granger g9 Lasl / pzmsl yo Adois 3 yhay Ua| el gl (4)dgae
Causality/Block Exogeneity Wald Tests

Dependent variable: D(GDP)
Excluded Chi-sq df Prob.
D(OE) 23.61178 4 0.0001
D(NOE) 14.49535 4 0.0059
All 25.91230 8 0.0011

3y 3=l ungpall ypuadll dmdi (o ysall
$3Laxd¥l gaidl g abaaill il psball G At A8Me 3929 AlasDle (S Galudl Jguzdl (10
Aas A8)e D929 ke Laslae (@) g puall o8 (28,5 2,88 Aol w93 Y uaall U2V
Gl g Ll e J81 0.0001 golud p-value (¥ (gsbard¥l goidl 9 Abasill wlyabiall (o
Aod oY sl g ailyolall 9 gabard¥ gadl cr i A8Me Sg29 <lliSy 0.050zeud
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Gl g poadl A yd (28,3 48K Wsl g9 JLIb g Lall dayd (e 81 0.0059 (g9lud p-viue
Adaaill e alball 9 alatd¥l gaill o dw 48Me 3929 ade 3 paklss

pote A 8eS « g3LatBW! Laliall JSLie (po eotinlly Lol bee gl slse Alasdls g 1
Alydl 3oMe opo s LeS ¢ aedall assall aue g bl il

EWSYES)

5 adaadll) lysbally obard¥l sedl o 2ulolSall Z85all (o 3anall o3 | a3
Jilotll Slasl Gany alasiuly 2019-1970 §5all PN bl sLazs¥l § (adasdll p
(VECM)Uase!! mamsas 7 3939 Ogaailaga 5Lty susgll s clhlasl 3 Aiaally qulell
< yds! VEC Granger Causality/Block Exogeneity Wald Tests =il y> dicud W99 jLiaslg
$3Lazs¥l garll) AN Hpolard¥l ol cn Jo¥) Aol WMo symy e glull
il e oY Bl B A5 39299 (ubaaill b hsbally Thaidl Elsballs
Ll sy Agal e Ayl (qosiy  Jaaill aey Jaadl Leada lobally golaid¥l
3 tarlly aasill ae clyslall mgs 5abig aumdd @ ¢ Ledl J) B Aipas Lsliasl
oy @ Jlad Lo LI W £h3lly mladly (sluall g Uaall 5,391 2poliarddl clellaall
3 3Lasd¥l saill @ ooy adles¥! cilsliall x> § Basidl e clpsball dealus
feaitl] Alay a8l § Adadtll Slysball dealue e e sboze¥] Cas gqulll sLazsYl
o3 LeS Aaline 2polatdl Jalgal Azl Jbolilly bgixs olatd¥) gadll cpus 3obig
O oadlgall de o) dwlid) Sl Ay 4slaid | Sluwleud] puy (e ASAL dwlyull
Slowdl 3 udlill Guazms Lol oo &) Bpeill A iyl clelivall LaBY Lol olasle
FR(N

a1yl dasls

2pall a0 sl

Lol Bl Leloms ] 3 53 Lmzd¥1 gailly 25U Skl (2019) 313, e « s
163-145.12(6) cLusad s Liaval) 5l jas Aaal c2uslazs¥ pslall jlosll Alma c2liall
oang Ldaaddl Slal¥1 (3 .(2019) Lay cgraddl 9 cezma (il 5 cdama (Gilogadd]
Lolazs ¥ aglel) oo Ao (2016-2004) 5l Gloall § s3bazs¥l yaill e lpial
179-166 ,1(33) « 2,/
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&>
Sl puilagar sl alusiwls Jsshadl Jo¥1 § 28Mall y3uas:(1) Gl
Date: 09/15/20Time: 20:37
Sample (adjusted): 1975 2019
Included observations: 45 after adjustments
Trend assumption: Linear deterministic trend
Series: GDP OE NOE

Lags interval (in first differences): 1 to 4

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.643404 57.76515 29.79707 0.0000
At most 1 0.187496 11.36337 15.49471 0.1901
At most 2 0.043893 2.019835 3.841466 0.1553
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Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.643404 46.40178 21.13162 0.0000
At most 1 0.187496 9.343535 14.26460 0.2587
At most 2 0.043893 2.019835 3.841466 0.1553

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b*S11*b=l):

GDP OE NOE
-0.000105 -1.33E-05 0.000355
-2.66E-05 0.000213 -0.007265
4.46E-05 -0.000122 0.001710

Unrestricted Adjustment Coefficients (alpha):

D(GDP) 5380.888 -78.84537 931.7750

D(OE) -908.0706 -1879.149 1283.388
D(NOE) -11.40908 29.67319 37.43543
1 Cointegrating Equation(s): Log likelihood -1198.037

Normalized cointegrating coefficients (standard error in parentheses)
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GDP OE NOE
1.000000 0.125995 -3.371232
(0.29439) (9.15672)

Adjustment coefficients (standard error in parentheses)

D(GDP) -0.566086
(0.11315)
D(OF) 0.095532
(0.14242)
D(NOE) 0.001200
(0.00362)

2 Cointegrating Equation(s): Log likelihood -1193.365

Normalized cointegrating coefficients (standard error in parentheses)

GDP OF NOE
1.000000 0.000000 0.909899
(2.64316)

0.000000 1.000000 -33.97848
(3.60959)

Adjustment coefficients (standard error in parentheses)

D(GDP) -0.563986 -0.088125
(0.11671) (0.22961)
D(OF) 0.145567 -0.388393
(0.14228) (0.27991)
D(NOE) 0.000410 0.006474
(0.00369) (0.00726)

[VNES] oAl 7 39l pddS é'l:“ :(2) 3=lo
Dependent Variable: D(GDP)

Method: Least Squares (Gauss-Newton / Marquardt steps)
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Date: 09/15/20Time: 20:40

Sample (adjusted): 1975 2019

Included observations: 45 after adjustments

D(GDP) = C(1)*( GDP(-1) + 0.125995395812*0F(-1) -
3.37123244407*NOE(-1) - 48032.4797882 ) + C(2)*D(GDP(-1)) +

C(3)*D(OE(-1)) + C(4)*D(NOE(-1)) + C(5)*D(GDP(-2)) + C(6)
*D(OE(-2)) + C(7)*D(NOE(-2)) + C(8)*D(GDP(-3)) + C(9)*D(OE(

-3)) + C(10)*D(NOE(-3)) + C(11)*D(GDP(-4)) + C(12)*D(OE(-4)) +
C(13)*D(NOE(-4)) + C(14)

Coefficient Std. Error t-Statistic Prob.
C(1) -0.566086 0.113150 -5.002951 0.0000
C(2) 0.031500 0.139177 0.226333 0.8224
C(3) -0.020128 0.163181 -0.123348 0.9026
C(4) -2.503661 7.432562 -0.336850 0.7385
C(5) 0.136282 0.136707 0.996886 0.3265
C(6) 0.855595 0.210162 4.071116 0.0003
C(7) -12.04374 9.141484 -1.317482 0.1973
C(8) 0.372899 0.147905 2.521197 0.0171
C(9) -0.034580 0.261949 -0.132009 0.8958
Cc(10) 21.49816 9.679998 2.220885 0.0338
c(11) 0.304378 0.146873 2.072392 0.0466
c(12) -0.253073 0.212780 -1.189366 0.2433
Cc(13) 10.11087 9.133095 1.107058 0.2768
c(14) 1.591767 1174.040 0.001356 0.9989
R-squared 0.713367 Mean dependent var 682.7874
Adjusted R-squared 0.593167 S.D. dependent var 11311.64
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S.E. of regression 7214.959 Akaike info criterion 20.85525

Sum squared resid 1.61E+09 Schwarz criterion 21.41732

Log likelihood -455.2431 Hannan-Quinn criter. 21.06478

F-statistic 5.934800 Durbin-Watson stat 1.650082
Prob(F-statistic) 0.000024

oy Slylas 1/ pzmil 2 dubew plaeiul Uased| st 7355 @l :(3) G=bo
VEC Granger Causality/Block Exogeneity Wald Tests
41:0/20 Time:215/9Date: 0
Sample: 19702019

Included observations: 45

Dependent variable: D(GDP)

Excluded Chi-sq df Prob.
D(OE) 23.61178 4 0.0001
D(NOE) 14.49535 4 0.0059
All 25.91230 8 0.0011

Dependent variable: D(OE)
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Excluded Chi-sq df Prob.
D(GDP) 6.927702 4 0.1398
D(NOE) 20.45085 4 0.0004
All 43.62007 8 0.0000
Dependent variable: D(NOE)
Excluded Chi-sq df Prob.
D(GDP) 2.491990 4 0.6461
D(OE) 30.51986 4 0.0000
All 39.85034 8 0.0000

Padatl aay gl jLes | ilis o(4) Goelo
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12

Series: Residuals
10 Sample 1975 2019
Observations 45
8
Mean 2.22e-13
Median 467.5117
6 Maximum 13461.05
Minimum -15500.98
4 Std. Dev. 6056.035
Skewness 0.030220
2 III Kurtosis 3.151533
0 - - . -. Jarque-Bera  0.049904
-15000 -10000 -5000 5000 10000 15000 | proba bility 0.975357

O,gl.;ﬁ‘ obd Lasd @L’u :(5) p.sg eI
Heteroskedasticity Test: White
Null hypothesis: Homoskedasticity

F-statistic 1.665612 Prob. F(13,31) 0.1198
Obs*R-squared 18.50576 Prob. Chi-Square(13) 0.1392
Scaled explained SS 9.447641 Prob. Chi-Square(13) 0.7384

Test Equation:

Dependent Variable: RESIDA2
Method: Least Squares
Date: 09/15/20Time: 20:45
Sample: 1975 2019

Included observations: 45

Variable Coefficient Std. Error t-Statistic Prob.
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C 24879217 9681642. 2.569731 0.0152
(-48032.4797882+GDP(-1)-

3.37123244407*NOE(- 0.071818 0.022598 3.178096 0.0033
1)+0.125995395812*0F(-1))A2
(GDP(-1)-GDP(-2))A2 -0.073046 0.039404 -1.853769 0.0733
(OE(-1)-OE(-2))"2 -0.000429 0.046601 -0.009209 0.9927
(NOE(-1)-NOE(-2))A2 1260370 7771151 1621858  0.1150
(GDP(-2)-GDP(-3))A2 0039116  0.040034 0977065  0.3361
(OE(-2)-OE(-3))A2 0067817  0.042278 1604064  0.1188
(NOE(-2)-NOE(-3))A2 105.8949  84.20397  -1.257600  0.2179
(GDP(-3)-GDP(-4))"2 -0.040327 0041367  -0974863  0.3372
(OE(-3)-OF(-4))A2 -0.114963 0054787  -2.098360  0.0441
(NOE(-3)-NOE(-4))A2 110.1541 93.50507 1178055  0.2477
(GDP(-4)-GDP(-5))A2 0043005  0.039450 1090117  0.2841
(OE(-4)-OE(-5))A2 0090414 0046804  -1931737  0.0626
(NOE(-4)-NOE(-5))A2 7843812  106.1101 0739215  0.4653
3586055
R-squared 0.411239 Mean dependent var 5
Adjusted R-squared 0.164339 S.D. dependent var 5313501
S.E. of regression 48627938 Akaike info criterion 38.48684
Sum squared resid 7.33E+16 Schwarz criterion 39.04891
Log likelihood -851.9539 Hannan-Quinn criter. 38.69638
F-statistic 1.665612 Durbin-Watson stat 2491371
Prob(F-statistic) 0.119832

G Lo sl il :(6) Bk
Breusch-Godfrey Serial Correlation LM Test:
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Null hypothesis: No serial correlation at up to 4 lags

F-statistic 0.654238 Prob. F(4,27) 0.6290
Obs*R-squared 3.976195 Prob. Chi-Square(4) 0.4092

Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 09/15/20Time: 20:42
Sample: 19752019
Included observations: 45

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C(1) -0.064455 0.125422 -0.513909 0.6115
C(2) -0.121893 0.177573 -0.686435 0.4983
C(3) -0.003371 0.190264 -0.017717 0.9860
C(4) -5.638923 8.454574 -0.666967 0.5105
C(5) 0.019826 0.157835 0.125614 0.9010
C(6) -0.112838 0.237988 -0.474135 0.6392
C(7) 0.328841 9.796619 0.033567 0.9735
C(8) 0.000455 0.163260 0.002790 0.9978
C(9) 0.290836 0.342780 0.848463 0.4036
C(10) -10.37163 11.93470 -0.869032 0.3925
c(11) 0.045961 0.184447 0.249183 0.8051
c(12) -0.071007 0.277376 -0.255995 0.7999
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C(13) 4.831377 1210255 0.399203 0.6929

Cc(14) 172.7148 1223110 0.141210 0.8888
RESID(-1) 0.473830 0.341222 1.388625 0.1763
RESID(-2) -0.087663 0.296551 -0.295608 0.7698
RESID(-3) 0.059620 0.287970 0.207036 0.8375
RESID(-4) 0.231832 0.286722 0.808560 0.4258
R-squared 0.088360 Mean dependent var 2.22E-13

Adjusted R-squared -0.485636 S.D. dependent var 6056.035
S.E. of regression 7381.499 Akaike info criterion 20.94052
Sum squared resid 1.47E+09 Schwarz criterion 21.66318
Log likelihood -453.1616 Hannan-Quinn criter. 21.20992
F-statistic 0.153938 Durbin-Watson stat 2.004636
Prob(F-statistic) 0.999901

BAS UM Adaatll a cilyslially adasill ailysbally Jlea¥l mlidl sk :(7) Gke
2019-1970 Zt.mb.x."

GDP_MM | OEM NOE_M GDP_M OE_MM | NOE_MM
Year Year
_LYD M_LYD M_LYD M_LYD _LYD _LYD
1970 17440.3 841.1 0.7 1995 | 46118.93 | 2681.3 4222
1971 1675214 959.4 0.5 1996 | 47093.26 | 3278.6 200.2
1972 19607.5 964.1 2.2 1997 | 49556.23 | 3479.7 297.8

1973 | 25854.05 | 1193.7 2.7 1998 | 49631.12 | 2275.7 173.4

1974 | 4319.466 | 24445 0.7 1999 | 48041.73 | 3128.8 218.3

1975 | 3903749 | 20231 0.1 2000 | 48809.42 5930 230
1976 | 48079.56 | 28284 0.1 2001 | 60840.07 6464 256
1977 | 51718.57 | 33781 0.1 2002 | 58086.81 12937 353
1978 | 52981.84 | 2929.2 0.1 2003 | 64776.18 | 18814 753
1979 | 57022.53 | 4759.2 0.1 2004 | 68927.99 | 26832 1150
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1980 | 58902.24 | 6486.4 2.8 2005 | 74677.49 | 41655 1180
1981 50206.14 | 4359.8 1.3 2006 | 78918.62 | 54679 1446
1982 | 52727.27 | 40541 21 2007 | 71503.7 60253 1473
1983 | 50516.94 | 3654.2 1.5 2008 | 67826.28 | 75243 1784
1984 | 49399.92 | 3262.3 2.5 2009 | 67182.59 | 44626 1693
1985 | 48141.97 | 35922 53.4 2010 | 71618.85 | 59850 1808
1986 | 41898.52 | 2428.7 2.6 2011 | 22473.38 | 22789 465
1987 | 35001.98 | 1663.6 0.2 2012 | 50363.96 | 75355 1538
1988 | 38977.02 | 1496.7 118.8 2013 | 32208.15 | 56445.3 1997.5
1989 40326.8 1969.2 210 2014 | 20388.2 | 229514 1559.6
1990 | 40321.67 | 3034.5 180 2015 | 241075 | 13853.2 1143.7
1991 | 4580711 | 2794.2 1255 2016 | 23433.6 8676 726
1992 | 4571716 | 2634.8 255.5 2017 | 296859 | 24910.7 1311
1993 453553 | 23279 291 2018 | 34178.2 39491 1221.5
1994 44351 2289 392.9 2019 | 35044.9 37971 816.9
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