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Dependent Variable: AREAW

Method: ARDL

Included observations: 27 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
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Dynamic regressors (4 lags, automatic): PRICEW PRODUCW RAIN

Number of models evalulated: 500
Selected Model: ARDL(4, 4, 4, 4)

Variable Coefficient Std. Error t-Statistic Prob.*
AREAW(-1) -0.992656 0.135627 -7.319012 0.0002
AREAW(-2) -0.836492 0.201043 -4.160761 0.0042
AREAW(-3) -1.124497 0.198257 -5.671923 0.0008
AREAW(-4) -0.457286 0.119578 -3.824179 0.0065

PRICEW -0.027133 0.006902 -3.931216 0.0057
PRICEW(-1) -0.039876 0.008396 -4.749406 0.0021
PRICEW(-2) -0.004364 0.009141 -0.477428 0.6476
PRICEW(-3) 0.010125 0.006869 1.474049 0.1840
PRICEW(-4) 0.032888 0.007671 4.287202 0.0036
PRODUCW 0.612687 0.141776 4.321527 0.0035

PRODUCW(-1) 0.141683 0.126168 1.122967 0.2985
PRODUCW(-2) 0.154846 0.109288 1.416869 0.1995
PRODUCW(-3) -0.042615 0.117155 -0.363744 0.7268
PRODUCW(-4) 0.196979 0.133629 1.474080 0.1840

RAIN 0.184285 0.034189 5.390208 0.0010

RAIN(-1) 0.282043 0.041696 6.764206 0.0003

RAIN(-2) 0.393536 0.053632 7.337661 0.0002

RAIN(-3) 0.345669 0.062414 5.538362 0.0009

RAIN(-4) 0.238086 0.056164 4.239095 0.0038

C 2.634238 12.74324 0.206716 0.8421
R-squared 0.984815 Mean dependent var 41.04444
Adjusted R-squared 0.943597 S.D. dependent var 28.93448
S.E. of regression 6.871755 Akaike info criterion 6.824271
Sum squared resid 330.5471 Schwarz criterion 7.784150
Log likelihood -72.12766 Hannan-Quinn criter. 7.109693
F-statistic 23.89297 Durbin-Watson stat 1.647233

Prob(F-statistic) 0.000135
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AREAW = -0.992655921495*AREAW(-1) -
0.836491926421*AREAW(-2) - 1.12449731791*AREAW(-3) -
0.457286143033*AREAW(-4) + 0.184284740431*RAIN +
0.282043288997*RAIN(-1) + 0.393535976195*RAIN(-2) +
0.345668832009*RAIN(-3) + 0.238086050929*RAIN(-4) +
0.612686713761*PRODUCW + 0.141683024402*PRODUCW(-1) +
0.154846410709*PRODUCW(-2) - 0.0426145017895*PRODUCW(-
3) + 0.196979214163*PRODUCW(-4) - 0.027132536612*PRICEW -
0.0398756635413*PRICEW(-1) - 0.00436437705594*PRICEW(-2)
+0.0101245078545*PRICEW(-3) + 0.0328878460693*PRICEW(-4)
+2.63423774078
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ARDL Cointegrating And Long Run Form

Dependent Variable: AREAW
Selected Model: ARDL(4, 4, 4, 4)
Sample: 1990 2020

Included observations: 27

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.

D(AREAW(-1)) 2.418275 0.286819 8.431374 0.0001
D(AREAW(-2)) 1.581783 0.187055 8.456245 0.0001
D(AREAW(-3)) 0.457286 0.092105 4.964814 0.0016
D(RAIN) 0.184285 0.025652 7.184109 0.0002
D(RAIN(-1)) -0.977291 0.102137 -9.568417 0.0000
D(RAIN(-2)) -0.583755 0.074492 -7.836529 0.0001
D(RAIN(-3)) -0.238086 0.038002 -6.265023 0.0004
D(PRODUCW) 0.612687 0.077554 7.900152 0.0001
D(PRODUCW(-1)) -0.309211 0.086873 -3.559366 0.0092
D(PRODUCW(-2)) -0.154365 0.073529 -2.099381 0.0739
D(PRODUCW(-3)) -0.196979 0.074362 -2.648931 0.0330
D(PRICEW) -0.027133 0.004529 -5.990923 0.0005
D(PRICEW(-1)) -0.038648 0.004200 -9.201699 0.0000
D(PRICEW(-2)) -0.043012 0.005722 -7.517415 0.0001
D(PRICEW(-3)) -0.032888 0.005327 -6.174266 0.0005
CointEq(-1) -0.4410931 0.338863 -13.016868 0.0000
Cointeq = AREAW - (0.3273*RAIN + 0.2411*PRODUCW -0.0064*PRICEW +

0.5972)
Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.

RAIN 0.327282 0.012694 25.781499 0.0000
PRODUCW 0.241124 0.051860 4.649534 0.0023
PRICEW -0.006430 0.000489 -13.160784 0.0000
C 0.597207 2.896196 0.206204 0.8425
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ARDEL Bounds Test

Null Hypothesis: No long-run relationships exist

Test Statistic Value k
F-statistic 21.56495 3
Critical Value Bounds

Significance 10 Bound 11 Bound
10% 2.37 3.2
5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Test Equation:

Dependent Variable: D(AREAW)
Method: Least Squares
Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.
D(AREAW(-1)) 2.418275 0.381647 6.336419 0.0004
D(AREAW(-2)) 1.581783 0.252168 6.272743 0.0004
D(AREAW(-3)) 0.457286 0.119578 3.824179 0.0065
D(RAIN) 0.184285 0.034189 5.390208 0.0010
D(RAIN(-1)) -0.977291 0.148767 -6.569260 0.0003
D(RAIN(-2)) -0.583755 0.107394 -5.435613 0.0010
D(RAIN(-3)) -0.238086 0.056164 -4.239095 0.0038
D(PRODUCW) 0.612687 0.141776 4.321527 0.0035
D(PRODUCW(-1)) -0.309211 0.189937 -1.627970 0.1476
D(PRODUCW(-2)) -0.154365 0.161009 -0.958732 0.3696
D(PRODUCW(-3)) -0.196979 0.133629 -1.474080 0.1840
D(PRICEW) -0.027133 0.006902 -3.931216 0.0057
D(PRICEW(-1)) -0.038648 0.007185 -5.378749 0.0010
D(PRICEW(-2)) -0.043012 0.008292 -5.187118 0.0013
D(PRICEW(-3)) -0.032888 0.007671 -4.287202 0.0036
C 2.634238 12.74324 0.206716 0.8421
RAIN(-1) 1.443619 0.164069 8.798838 0.0000
PRODUCW(-1) 1.063581 0.246550 4.313853 0.0035
PRICEW(-1) -0.028360 0.003237 -8.759992 0.0001
AREAW(-1) -4.410931 0.445678 -9.897133 0.0000
R-squared 0.981537 Mean dependent var -0.151852
Adjusted R-squared 0.931423 S.D. dependent var 26.24080
S.E. of regression 6.871755 Akaike info criterion 6.824271
Sum squared resid 330.5471 Schwarz criterion 7.784150
Log likelihood -72.12766 Hannan-Quinn criter. 7.109693
F-statistic 19.58597 Durbin-Watson stat 1.647233

Prob(F-statistic) 0.000261
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.114288
Obs*R-squared 0.504681

Test Equation:
Dependent Variable: RESID
Method: ARDL

Prob. F(1,6) 0.7468
Prob. Chi-Square(1) 0.4775

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
AREAW(-1) -0.009106 0.147597 -0.061698 0.9528
AREAW(-2) -0.004015 0.215440 -0.018638 0.9857
AREAW(-3) 0.020158 0.220352 0.091481 0.9301
AREAW(-4) -0.001449 0.128018 -0.011322 0.9913
RAIN -0.000662 0.036634 -0.018068 0.9862
RAIN(-1) 0.001845 0.044947 0.041052 0.9686
RAIN(-2) -0.002584 0.057892 -0.044631 0.9658
RAIN(-3) -6.00E-05 0.066782 -0.000898 0.9993
RAIN(-4) -0.004825 0.061766 -0.078114 0.9403
PRODUCW -0.020029 0.162856 -0.122985 0.9061
PRODUCW(-1) 0.013508 0.140787 0.095949 0.9267
PRODUCW(-2) -0.003527 0.117400 -0.030046 0.9770
PRODUCW(-3) -0.009902 0.128730 -0.076918 0.9412
PRODUCW(-4) -0.007883 0.144869 -0.054417 0.9584
PRICEW 0.000104 0.007391 0.014048 0.9892
PRICEW(-1) 0.000224 0.009008 0.024817 0.9810
PRICEW(-2) -0.000622 0.009953 -0.062532 0.9522
PRICEW(-3) 0.000484 0.007487 0.064616 0.9506
PRICEW(-4) -0.000458 0.008319 -0.055010 0.9579
C 2.030455 14.89924 0.136279 0.8961
RESID(-1) 0.166535 0.492614 0.338064 0.7468
R-squared 0.018692 Mean dependent var -2.44E-14
Adjusted R-squared -3.252335 S.D. dependent var 3.565579
S.E. of regression 7.352648 Akaike info criterion 6.879476
Sum squared resid 324.3686 Schwarz criterion 7.887349
Log likelihood -71.87293 Hannan-Quinn criter. 7.179170
F-statistic 0.005714 Durbin-Watson stat 1.835700

Prob(F-statistic) 1.000000
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Heteroscedasticity Test: Breusch-Pagan-Godfrey
Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic0.319160 Prob. F(19,7)0.9776

Obs*R-squared12.53280 Prob. Chi-Square(19)0.8616

Scaled explained SS1.663680 Prob. Chi-Square(19)1.0000
Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Variable Coefficient Std. Error t-Statistic Prob.
C 110.1728 64.86594 1.698470 0.1332
AREAW(-1) -0.140658 0.690372 -0.203742 0.8444
AREAW(-2) 0.154109 1.023354 0.150593 0.8845
AREAW(-3) 1.119762 1.009171 1.109586 0.3038
AREAW(-4) 0.090438 0.608677 0.148581 0.8861
RAIN 0.004823 0.174029 0.027713 0.9787
RAIN(-1) 0.128852 0.212244 0.607094 0.5630
RAIN(-2) -0.272248 0.273001 -0.997243 0.3519
RAIN(-3) -0.160883 0.317699 -0.506400 0.6281
RAIN(-4) -0.199946 0.285889 -0.699382 0.5069
PRODUCW -0.740224 0.721669 -1.025712 0.3392
PRODUCW(-1) -0.197313 0.642225 -0.307234 0.7676
PRODUCW(-2) -0.168748 0.556299 -0.303341 0.7704
PRODUCW(-3) -0.689848 0.596346 -1.156792 0.2853
PRODUCW(-4) -0.299586 0.680199 -0.440439 0.6729
PRICEW 0.005945 0.035132 0.169223 0.8704
PRICEW(-1) 0.014678 0.042737 0.343447 0.7413
PRICEW(-2) -0.004528 0.046532 -0.097301 0.9252
PRICEW(-3) 0.008965 0.034962 0.256428 0.8050
PRICEW(-4) -0.029011 0.039048 -0.742951 0.4817
R-squared 0.464178 Mean dependent var 12.24249
Adjusted R-squared -0.990197 S.D. dependent var 24.79456
S.E. of regression 34.97876 Akaike info criterion 10.07891
Sum squared resid 8564.596 Schwarz criterion 11.03879
Log likelihood -116.0653 Hannan-Quinn criter. 10.36434
F-statistic 0.319160 Durbin-Watson stat 2.274566

Prob(F-statistic) 0.977587
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Augmented Dickey- Augmented Dickey-Fuller t-Statistic Prob.*
Fuller test statistic t-Statistic test statistic
Test critical values: -1.331865 0.6004 Test critical values: -7.962833 0.0000
s A 1 Wlevel -3.689194 tphll asay 4 1% level -3.699871
1zbl 5 %level -2.971853 5% level -2.976263
10 %level -2.625121 10% level -2.627420
Test critical values: -5.472997 0.0006  Test critical values 7.735099 0.0000
bl 2y 1% level -4.296729 oblE aas 1% level -4.339330
oladly 59 level -3.568379 oladly 5% level -3.587527
10% level  -3.218382 10% level -3.229230
Test critical values: -1.214271 0.2004  Test critical values -8.137459 0.0000
dpas e 1% level -2.650145 abli sag pe 1% level -2.653401
BB 59 level -1.953381 slails 5% level -1.953858
sladls  10% level  -1.609798 10% level -1.609571

ADS: Augmented Dickey-Fuller test statistic* *
Tl ad #ﬁdc_‘nlﬁ RIS

ssinsall e gia)) ALl ADF sassll s jlia) il I il vie Zsejll dlulall ADF sasgl) jaa sl g

Augmented Dickey- Augmented Dickey- t-Statistic ~ Prob.*
Fuller test statistic t-Statistic Fuller test statistic

Test critical values: 0.875193  0.9937 Test critical values: -5.280718  0.0002
s 4 1%level  -3.670170 rebali a5 1% level -3.724070
= 50 level  -2.963072 5% level -2.986225
10% level -2.621007 10% level -2.632604

Test critical values: ~ -1.574028  0.7793 Test critical values -5.166097  0.0017
abl 2 1% level -4.296729 At 3mg 1% level -4.374307
* Soplevel  -3.568379 * Soplevel  -3.603202
10% level -3.218382 10% level -3.238054

Test critical values: 2.459183  0.9955 Test critical values -5.387424  0.0000
dsag axe 1% level -2.644302 ebl 2 pxe 1% level -2.660720
bR g jevel  -1.952473 = Seplevel  -1.955020

10% level -1.610211 10% level -1.609070
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Augmented Dickey-Fuller test

Augmented Dickey-Fuller test  t-Statistic Prob.*

statistic t-Statistic statistic
Test critical values: -3.007729 0.0455 Test critical values: -
:cl:.lé s A 1% level -3.670170 :C.LG gy A 1% level -
5% level -2.963972 5% level -
10% level -2.621007 10% level -
Test critical values: -3.496879 0.0585  Test critical values -
toladly adald 35ag 1% level -4.309824 ekt deng 1% level -
Za\aﬁ\}
5% level -3.574244 ’ 5% level -
10% level -3.221728 10% level -
Test critical values: -2.352911 0.0203 Test critical values -
bl dsmy s 1% level -2.644302 @bl 2y ae 1% level -
sl laily
5% level -1.952473 5% level -
10% level -1.610211 10% level -

el A lil) L S0 il 0 Jgaa

i) tie Aia3l ALulull ADF sasgl 3 jlidl il s Ayl Alulull ADF sassll s sl il

JsY) @l
Augmented Dickey-Fuller Augmented  Dickey- t-Statistic ~ Prob.*
statistic t-Statistic Fuller test statistic

Test critical values: -1.304534  0.6143 Test critical values: -7.633597 0.000
phld agag 8 1% level -3.670170 1% level -3.699871
5% level -2.963972 5% level -2.976263
10% level -2.621007 0.6143 10% level -2.627420

Test critical values: -3.131050  0.1182  Test critical values -7.494580 0.000
toladly tLlS dsag 1% level -4.309824 dsag 1% level -4.339330
5% level -3.574244 &bl 596 fevel -3.587527
10% level -3.221728 relals 10% level -3.229230

Test critical values: 1.032816  0.9164 Test critical values 7.792579 0.000
CLG gy pde 1% level -2.650145 Jgag pe 1% level -2.653401
o35 505 fevel -1.953381 &8 506 level -1.953858
10% level -1.609798 ol 10% level -1.609571
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Augmented  Dickey-Fuller  test Augmented Dickey- t-Statistic ~ Prob.*
statistic t-Statistic Fuller test statistic
Test critical values:  -1.133743  0.6783 Test critical values: -11.60425  0.0000
‘C‘L’G Isag 1% level -3.857386 Jgas 1% level -3.857386
. 5% level  -3.040391 5% level -3.040391
10% level  -2.660551 10% level -2.660551
Test critical values: -10.0632  0.0000 Test critical values -10.99681 0.0000
colaily CLG Jsag 1% level -4.667883 én\-f\ S5 1% level -4.571559
5% level  -3.733200 5% level -3.690814
10% level  -3.310349 eladls 1006 level  -3.286909
Test critical values:  -1.275871  0.1785 Test critical values -11.75522 0.001
olaily buﬁ Spas pe 1% level  -2.699769 Jms e 1% level -2.699769
5% level -1.961409 ) 5% level -1.961409
10% level  -1.606610 olaily el 1004 jevel  -1.606610

o) g L@ G0 il LA Jgaa

g5imuall die dia3ll ALubull ADF saasll jda LA A3

xie a3l Alulull ADF sasgl) yia lial gl

JsY) Gl
Augmented Dickey-Fuller test Augmented Dickey- t-Statistic ~ Prob.*
statistic t-Statistic Fuller test statistic
Test critical values: 3.033300  1.0000 Test critical values: 2.256471  0.9998
. 6213 Sy 1% level -3.752946 Jgns . 1% level -3.788030
. 5% level -2.998064 _ 5% level -3.012363
10% level -2.638752 :tL‘b 0% level -2.646119
Test critical values: 3.126719  1.0000 Test critical values 0.302262  0.9972
ol C'Hé Jgas 1% level -4.416345 tk\'s‘ Jgas 1% level -4.440739
5% level -3.622033 5% level -3.632896
10% level -3.248592 folals 0o level  -3.254671
Test critical values: 1.093554 0.2401 Test critical values 2777370  0.9974
tl"ﬁ Jms e 1% level -2.669359 Jgas o 1% level -2.679735
5% level -1.956406 5% level -1.958088
ol 109 level 1.608495 oladly ¢h 0o level  -1.607830
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Augmented Dickey-Fuller test Augmented Dickey- t-Statistic Prob.*
statistic t-Statistic Fuller test statistic

Test critical values: -3.007729  0.0455 Test critical values: -
tphald 2gag A 1% level  -3.670170 Jsag < 1% level -
5% level -2.963972 : CL.G 5% level -
10% level -2.621007 10% level -

Test critical values: 3.496879  0.0585 Test critical values -
tolaily adald 2 1% level ~ -4.309824 bl asg 1% level -
5% level -3.574244 telaily 5% level -
10% level -3.221728 10% level -

Test critical values: 2.352911  0.0203 Test critical values -
slaily adald dgag aae 1% level  -2.644302 g axe 1% level -
5% level -1.952473 sladily tL,lé 5% level -
10% level -1.610211 10% level -

o) Ll b S il Y Joa

g5imuall die dpia3ll ALulull ADF saasll jda GRS =30 die 4ie)l) Alulull ADF assll jia Hlodl =il

JsY) Gl
Augmented  Dickey-Fuller  test Augmented Dickey-  t-Statistic  Prob.*
statistic t-Statistic Fuller test statistic
Test critical values: —1.637255 0.4518 Test critical values: -6.914327  0.0000
tphld aag B 1% level -3.670170 dgang < 1%level -3.699871
5% level -2.963972 :cla@ 5% level -2.976263
10% -2.621007 10% level  -2.627420
level
Test critical values:  -3.521107  0.0551 Test critical values  -6.777480  0.0000
toladly adald 2gag 1% level -4.296729 abl 2y 1%level  -4.339330
5% level  -3.568379 #50 5h level  -3.587527
10% -3.218382 10% level  -3.229230
level
Test critical values:  -0.549502  0.4706 Test critical values  -7.062204  0.0000
sladly adald g9 a2 1% level -2.644302 gy ae 1%level  -2.653401
5% level  -1.952473 oo BB oy jevel  -1.953858
10% -1.610211 10% level -1.609571

level
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Augmented  Dickey-Fuller  test Augmented  Dickey- t-Statistic ~ Prob.*
statistic t-Statistic  Probh.* Fuller test statistic
Test critical values: -4.713227 0.0007 Test critical values: 3.570146  0.0154
el 5ns b 1% level -3.670170 Jsay b 1% level -3.769597
"~ 5% level -2.963972 ) " 5% level -3.004861
10% level -2.621007 ":L 10% level -2.642242
Test critical values: -5.255703  0.0010 Test critical values: -3.605475  0.0527
tolaily walf 35n s -4.296729 Jgas 1% level -4.440739
1% level -3.568379 5% level -3.632896
5% level -3.218382 10% level -3.254671
10% level oLl
Test critical values: -1.416318 0.1428 Test critical values: 3.626221  0.0009
(bl sy e -2.644302 Jpag ade 1% level -2.674290
o 1% level -1.952473 . 5% level -1.957204
"2 50 level -1.610211 & 10% level -1.608175
10% level oLl
Eviews zaliy mili (e Cuwsg Ciren 1 jadll
ABSTRACT

Analysis of the Factors Affecting Wheat Production in Matrouh Governorate
using the ARDL Model
Samar M. A. E. EL Kadi

Wheat is one of the strategic crops related to food
security, and to increase its production and reduce
import, it’s necessary to increase its cultivated area by
50%. The study aimed at estimating the wheat supply
response function using the ARDL model in Matrouh.
The results showed that the error correction coefficient
A (CointEq(-1)) (Cointegrating Form is negative and
significant -0.441093) at a level of significance less
than 0.01), which means that there is a long-term
relationship, and the negative value means a regression
to the equilibrium value), and the coefficients of the
variables show the independent equation in the long-
term co-integration equation, where the coefficient of
the variable amount of rainwater, That is, there is a
positive and statistically confirmed relationship (at a
level of significance less than 0.01), and this agrees
with reality. The coefficient of wheat price variable was
negative and significant, meaning that there is a
statistically confirmed inverse relationship (at a

significant level greater than 0.01) between the wheat
price variable as an independent variable and the area
planted with wheat as a dependent variable, although
this does not agree with statistical logic, it agrees with
the actual reality where it is used as animal feed, due to
the lack of water for irrigation during the process of
expelling the ears. The study recommends the optimal
use of available water resources, including rain water,
rain harvesting in Matrouh, and attention to irrigation
operations, especially during the period of expulsion of
the ears to increase production.

Key words: ARDL model, time series test, wheat,
model stability test



