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Abstract:

The industrial sector is considered one of the most important economic components and as it affects and is
affected by the GDP through a reciprocal relationship between them, where the researcher initially analyzed
the added value of the various industrial sectors in the national activity and then focused on clarifying the
relationship between the components of exports of mining products, fuel, agricultural products and other
industrial products and their relationship By economic growth as represented by gross domestic product;
The VAR model was used with the help of Granger causation to illustrate the relationship between the
various variables. It was concluded that the exports of the industrial sector have a weak impact on economic
growth, with a greater contribution of exports of mining products and fuels compared to other industrial

products, and the total absence of the effect of agricultural products on economic growth.
Keywords : Exports of the industrial sector; Economic growth; GDP; VAR Model.
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VAR Lag Order Selection Criteria

Endogenous variables: LNEXAGR LNEXFUEL LNEXMANF LNPIB
Exogenous variables: C

Date: 04/01/21 Time: 00:01

Sample: 1999 2019

Included observations: 18

Lag LogL LR FPE AIC SC HQ

0 -3.907132 NA 2.83e-05 0.878570 1.076431 0.905853
1 70.28787 107.1706* 4.67e-08 -5.587541 -4.598239 -5.451130
2 95.49996 25.21209 2.35e-08 -6.611107 -4.830363 -6.365566
3 132.9356 20.79756 6.68e-09* -8.992841* -6.420656* -8.638171*

* indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

EVIEWS 10 gabi s ila i e oy Calllall slae] (e 3 yesaall

311



(15- 1 :0a =) « ~dauld A 33 2019 -1999 3580 i jadl A alai®) galll B elivall g Ul il jila datlua
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Pairwise Granger Causality Tests
Date: 04/01/21 Time: 00:05
Sample: 1999 2019
Lags: 3
Null Hypothesis: Obs  F-Statistic Prob.
DLNEXAGR does not Granger Cause DDLNPIB 16 1.02116 0.4279
DDLNPIB does not Granger Cause DLNEXAGR 0.67338 0.5897
DLNEXFUEL does not Granger Cause DDLNPIB 16 0.92140 0.4689
DDLNPIB does not Granger Cause DLNEXFUEL 0.52008 0.6790
DLNEXMANF does not Granger Cause DDLNPIB 16 0.09677 0.9599
DDLNPIB does not Granger Cause DLNEXMANF 2.78462 0.1020
DLNEXFUEL does not Granger Cause DLNEXAGR 17 4.75760 0.0260
DLNEXAGR does not Granger Cause DLNEXFUEL 1.33472 0.3176
DLNEXMANF does not Granger Cause DLNEXAGR 17 3.49173 0.0578
DLNEXAGR does not Granger Cause DLNEXMANF 0.81640 0.5137
DLNEXMANF does not Granger Cause DLNEXFUEL 17 4.64926 0.0277
DLNEXFUEL does not Granger Cause DLNEXMANF 0.25191 0.8582
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Vector Autoregression Estimates

Date: 04/01/21 Time: 00:33

Sample (adjusted): 2004 2019

Included observations: 16 after adjustments
Standard errors in () & t-statistics in [ ]

DDLNPIB DLNEXAGR DLNEXFUEL DLNEXMANF

DDLNPIB(-1) 1.603578 -0.973017 -3.516648 -0.513188
(0.10263) (8.75074) (3.39582) (15.3223)

[ 15.6249] [-0.11119] [-1.03558] [-0.03349]

DDLNPIB(-2) -0.540936 5.540924 18.04237 9.652698
(0.13430) (11.4509) (4.44364) (20.0502)

[-4.02790] [ 0.48389] [ 4.06027] [ 0.48143]

DDLNPIB(-3) 0.119379 -2.476578 -19.08592 -2.380989
(0.14703) (12.5363) (4.86483) (21.9507)

[ 0.81195] [-0.19755] [-3.92324] [-0.10847]

DLNEXAGR(-1) -0.095548 0.814897 1.974988 -0.461277
(0.01618) (1.37925) (0.53524) (2.41504)

[-5.90677] [ 0.59082] [ 3.68994] [-0.19100]

DLNEXAGR(-2) 0.062056 -0.067358 -0.772720 0.003651
(0.00812) (0.69223) (0.26863) (1.21208)

[ 7.64367] [-0.09731] [-2.87655] [ 0.00301]

DLNEXAGR(-3) 0.007455 -0.211411 -0.471915 0.202379
(0.00500) (0.42667) (0.16557) (0.74709)

[1.48972] [-0.49549] [-2.85018] [ 0.27089]

DLNEXFUEL(-1) 0.062401 -0.701925 -0.102663 0.128946
(0.00828) (0.70594) (0.27395) (1.23609)

[ 7.53691] [-0.99431] [-0.37475] [ 0.10432]

DLNEXFUEL(-2) -0.174216 0.691115 1.491102 -0.613833
(0.01654) (1.41016) (0.54723) (2.46915)

[-10.5340] [ 0.49010] [ 2.72484] [-0.24860]

DLNEXFUEL(-3) 0.142919 0.178705 -1.007454 0.072816
(0.01379) (1.17621) (0.45644) (2.05952)

[ 10.3604] [ 0.15193] [-2.20719] [ 0.03536]

DLNEXMANF(-1) -0.050478 -0.532474 0.182825 -0.339979
(0.00872) (0.74387) (0.28867) (1.30249)

[-5.78597] [-0.71582] [ 0.63335] [-0.26102]

DLNEXMANF(-2) -0.002717 0.044137 0.723330 -0.539682
(0.00956) (0.81484) (0.31621) (1.42677)

[-0.28428] [ 0.05417] [ 2.28751] [-0.37826]

DLNEXMANF(-3) -0.068353 -0.226747 0.345558 -0.437683
(0.00874) (0.74528) (0.28921) (1.30497)

[-7.82001] [-0.30424] [ 1.19481] [-0.33540]

Cc -4.568073 -58.73918 145.1663 -189.8669
(2.22808) (189.978) (73.7231) (332.647)

[-2.05022] [-0.30919] [ 1.96908] [-0.57078]
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R-squared 0.999928 0.977044 0.987450 0.839366
Adj. R-squared 0.999640 0.885219 0.937249 0.196828
Sum sq. resids 2.45E-05 0.178410 0.026867 0.546990
S.E. equation 0.002860 0.243865 0.094634 0.427001
F-statistic 3470.589 10.64026 19.66993 1.306329
Log likelihood 84.39931 13.26706 28.41254 4.304295
Akaike AIC -8.924914 -0.033382 -1.926567 1.086963
Schwarz SC -8.297186 0.594346 -1.298839 1.714691
Mean dependent 37.30457 19.03788 24.56518 20.31771
S.D. dependent 0.150709 0.719802 0.377779 0.476458
Determinant resid covariance (dof adj.) 0.000000

Determinant resid covariance 0.000000

Number of coefficients 52

EVIEWS 10 gt il sia o Uy qlUal) s ¢ha 2 saal
% 5e8 3l (VAR ) gasei
DDLNPIB = 1.6036*DDLNPIB(-1) - 0.5409*DDLNPIB(-2) + 0.1194*DDLNPIB(-3)
- 0.0955*DLNEXAGR(-1) + 0.0621*DLNEXAGR(-2) + 0.0075*DLNEXAGR(-3)
+0.0624*DLNEXFUEL(-1) - 0.1742*DLNEXFUEL(-2) + 0.1429*DLNEXFUEL(-3)
- 0.0505*DLNEXMANF(-1) - 0.0027*DLNEXMANF(-2) - 0.0684*DLNEXMANF(-3) - 4.5681

DLNEXFUEL = - 3.5166*DDLNPIB(-1) + 18.0424*DDLNPIB(-2) - 19.0859*DDLNPIB(-3)
+1.9750*DLNEXAGR(-1) - 0.7727*DLNEXAGR(-2) - 0.4719*DLNEXAGR(-3)
- 0.1027*DLNEXFUEL(-1) + 1.4911*DLNEXFUEL(-2) - 1.0075*DLNEXFUEL(-3)
+ 0.1828*DLNEXMANF(-1) + 0.7233*DLNEXMANF(-2) + 0.3456*DLNEXMANF(-3)
+145.1663

DLNEXAGR = - 0.9730*DDLNPIB(-1) + 5.5409*DDLNPIB(-2) - 2.4766*DDLNPIB(-3)
+0.81489726*DLNEXAGR(-1) - 0.0674*DLNEXAGR(-2) - 0.2114*DLNEXAGR(-3)
- 0.7019*DLNEXFUEL(-1) + 0.6911*DLNEXFUEL(-2) + 0.1787*DLNEXFUEL(-3)
- 0.5325*DLNEXMANF(-1) +0.0441*DLNEXMANF(-2) -0.2267*DLNEXMANF(-3)
- 58.7392

DLNEXMANF = - 0.5132*DDLNPIB(-1) + 9.6523*DDLNPIB(-2) - 2.3810*DDLNPIB(-3)

- 0.4613*DLNEXAGR(-1) + 0.0037*DLNEXAGR(-2) + 0.2024*DLNEXAGR(-3)

+ 0.1289*DLNEXFUEL(-1) - 0.6138*DLNEXFUEL(-2) + 0.0728*DLNEXFUEL(-3)

- 0.34*DLNEXMANF(-1) - 0.5397*DLNEXMANF(-2) - 0.4377*DLNEX|\/|ANF( 3) - 189.867
rgdsalll lan) jpuddl) 1-5-2
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DDLNPIB = 1.3272*DDLNPIB(-1) - 0.2940*DDLNPIB(-2) - 0.0605*DLNEXAGR(-1)
+ 0.0535*DLNEXAGR(-2) + 0.0347*DLNEXFUEL(-1) - 0.1196*DLNEXFUEL(-2)
+ 0.1007*DLNEXFUEL(-3) - 0.0288*DLNEXMANF(-1) - 0.0435*DLNEXMANF(-3)
< 02 Adalaal)
DLNEXFUEL = 13.975*DDLNPIB(-2) - 13.6923*DDLNPIB(-3) + 0.7279*DLNEXAGR(-1)
- 0.7790*DLNEXAGR(-3) + 0.5845*DLNEXFUEL(-2)
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VAR Residual Serial Correlation LM Tests
Date: 03/02/21 Time: 01:15

Sample: 1999 2019

Included observations: 18

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 17.34668 16 0.3635 1.067710 (16, 6.7) 0.4964
2 31.10225 16 0.0131 3.629303 (16, 6.7) 0.0485
3 26.02999 16 0.0536 2.379389 (16, 6.7) 0.1291
4 12.36478 16 0.7185 0.614946 (16, 6.7) 0.8001
5 25.70405 16 0.0583 2.313760 (16, 6.7) 0.1370
6 26.87237 16 0.0429 2.556394 (16, 8.7) 0.1106
7 21.33128 16 0.1661 1.568476 (16, 6.7) 0.2857
8 12.77806 16 0.6889 0.646584 (16, 6.7) 0.7771
9 21.51291 16 0.1596 1.594943 (16, 8.7) 0.2777
10 16.19095 16 0.4397 0.947616 (16, 8.7) 0.5676

Null hypothesis: No serial correlation at lags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 17.34668 16 0.3635 1.067710 (16, 8.7) 0.4964
2 294 .3600 32 0.0000 NA (32, NA) NA
3 NA 48 NA NA (48, NA) NA
4 NA 64 NA NA (64, NA) NA
5 NA 80 NA NA (80, NA) NA
6 NA 96 NA NA (96, NA) NA
7 NA 112 NA NA (112, NA) NA
8 NA 128 NA NA (128, NA) NA
9 NA 144 NA NA (144, NA) NA
10 NA 160 NA NA (160, NA) NA

*Edgeworth expansion corrected likelihood ratio statistic.
EVIEWS 10 gabix cla Aa o sl qllhal) dlas) (a2 jhaall

LM-cilibasdd J - Probe¥lia¥) ad ol odel Jsaall UM (4 Breusch-Godfrey testlisl il ¢
Ll cla o Calisd 4154l (Prob LM-Stat > 0.05) 0,05 (s sk il & sanall dllaia¥) daiill (10 ST LISStat
glaal) 3 03 Ll ) dgag ane o A A jieall Al Jais Ul g 4y siee e cVLsY) S 4ses h=1,2,...10
kel Haiall #3 aill

1Bl ol Cnbd udlad ane )L312.6.2

O @l AY salie e Gl ey e A sdadl (Ul ol B Gl of sl cpl Gailad sy Al
D) aladinly B sd) il eilad aae ) (Says odled jaiall 3 gaill aladiinly Uadll cpls Gl 330 Y claalill
cpbal e 2 ga g Ao Al Hy 4 jta das jill daa jlidl (3 )k e @l sResidual Heteroskedasticity Tests

Residual Heteroskedasticity Tests (8 sl ¢ub cuilad ate JLIR) Cpy 1(08) Jgad)

VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 04/01/21 Time: 02:41

Sample: 1999 2019

Included observations: 16

Joint test:
Chi-sqg df Prob.
37.29135 36 0.4095

Individual components:

Dependent R-squared F(12,3) Prob. Chi-sq(12) Prob.

res1*res1 0.902433 2.312338 0.2664 14.43893  0.2736
res2*res2 0.564710 0.324329 0.9318 9.035353 0.6999
res2*res1 0.718788 0.639007  0.7509 11.50060 0.4866

EVIEWS 10 galin cla Aa o ol qullall slae) (a3 jdaal)

il (pe LSl 51 0,4005 (s 5 el Chi-sq0 Prob i sl Adlaia¥! el J3A e odel Jsaall (e o
orilate (i Ld 8l Al o e A g jial i il S 4a 50,05 A saanall AdlaiaYl
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