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An Econometric Study of the Main Variables Affecting the Size of the Food Cereal Gap
during the Period 1970-2020
Abstract
The study aims to measure the most important variables that affect the size of food cereal gap.
The cereal crops studied include wheat, barley and corn crops during the period (1970-2020).
The most important explanatory variables included in the model were the population, per

capita oil revenues, domestic production for cereal cops, and its cultivated area for grain crops,
domestic crop production, and the exchange rate for the dinar as for the dollar.

The findings indicate that there is a significant impact both in the short and long terms. For
example, it was found that over the long term, a 10% increase in local crop production and
population would result in increases in the food gap for cereal crops of 13.17% and 5.12%,
respectively. This is because the positive sign of the local production variable explains why
the increase is less than the direct increase in population, while the increase in exchange rates
for the local currency and the peso would have the opposite effect.

Also the study shown the effect of the cultivated crops areas on the size of the gap was the
opposite effect, that is, the more areas increased by 10%, the gap shrank by 3.98%. In the short
term, it showed that the increase in the exchange rates of the local currency by 10% leads to a

 http://ljaclaac.orgly a


mailto:enas.hussain@omu.edu.ly
mailto:enas.hussain@omu.edu.ly

2023 jaus (1)sual! Sl sLazid alll alell
2023 5215, 11-10 laky Aasly (e ly3ll 26 Lt 3 (£1301 ¢ Unilly gl 2sliatdl idy Lited (§ F3l1 sLaxdSl gl 1 ezl

widening of the cereal food gap by 12.27%, and an increase in the cultivated areas of wheat,
barley and corn by 10% leads to a shrinkage of the gap by 4.43%.

With the liberalization of international trade by 10%, the grain food gap widened, represented
by imports, by 20.30% in the short term and by 22.60% in the long term.

Keywords: Cereal imports- per capita oil revenues- food security- ARDL models.
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I Series: Residuals
6 Sample4 51

Observations 48
5

Mean -6.36e-15

Median -0.024712]

Maximum  0.513209

Minimum -0.444256

Std. Dev. 0.221225

Skewness 0.236806
I I I I I I Kurtosis 2.756783
l l l l l Jarque-Bera 0.566924
-0.4 -0.2 0.0 0.2 0.4

Probability 0.753172'

il lgd @S zyull (3) JSAI
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Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 11ag

I

w

N

=3

p—

F-statistic 0.004830 Prob. F(1,30) 0.9451
Obs*R-squared 0.007727 Prob. Chi-Square(1) 0.9300

EViews12 zoliy alasiwly 2>l slac) : yuuall
QMo Al doy ! o edaadd! oLs U (BGLM) Hlis | (4) Jgazd!

Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 0.739369 Prob. F(2,29) 0.4862
Obs*R-squared 2328817 Prob. Chi-5quare(2) 0.3121
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Heteroskedasticity Test ARCH

F-statistic 0.032552 Prob. F(1,45) 0.8576
Obs*R-squared 0.033975 Prob. Chi-Square(1) 0.8538
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—— CUSUM - 5% Significance
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Ramsey RESET Test

Equation: UMTITLED

Omitted Variables: Squares of fitted values

Specification: LOGIMCR LOGIMCR(-1) LOGARCR LOGPRCR LOGPRCR(
-1y LOGPRCR(-2) LOGPOPOT LOGPOPO1(-1) LOGPOPO1(-2)
LOGPOPO1(-3) LOGOLREY LOGOLRW-1) LOGEXRT LOGEXRT(-1)
LOGEXRT(-2) LOGEXRT(-3) DM C

YValue df Probability
t-statistic 0436330 30 0. 6657
F-statistic 0.190384 (1,30} 06657
Likelihood ratio 0.303652 1 0.5816
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(ADF) 5 (PP) gyl plaiinls B sl i iyl gl (1) 3l

UNIT ROOT TEST TABLE (FP)

At Level
LOGIMCR LOGARCR LOGPRCR LOGPOPO1 LOGOLRY LOGEXRT
With Cons...  t-Statistic -2.2058 -2.6381 -4.6923 46106 -4.2456 -0.1986
Prob. 0.2068 0.0083 0.0004 43.0005 a8.0014 09316
no won won wn won no
With Cons...  t-Statistic -4.7559 -3.9961 -4.5154 -0.8573 -4.1597 -2.1286
Prob. 0.0018 o0.0157 O0.0037 0.9527 0.0098 O.5177
P * P no . no
Without C t-Statistic 1.9361 -0.2029 0.4562 4.4930 -0.4116 -1.0786
Prop. 0.9863F 0.6082 0.8094 1.0000 05307 0.2504
no no no no no no
At First Difference
d(LOGIMCR) d(LOGAR. d(LOGP... d(LOGPO... d(LOGOL.. d(LOGEXRT)
With Cons... t-Statistic -13.6469 -10.2943 -10.3822 -2.6584 -14.5641 -5.3030
Prof. 0.0000 0.0000 0.0 a2.7085 a2.0000 a2.0007
e e rar no rar rar
With Cons...  t-Statistic -13.6784 -10.3738 -107128 -2.7209 -18.0410 -5.3312
Prob. 0.0000 0.0000 0.0000 a.0302 a3.0000 48.0003
Without C...  t-Statistic -12.3799 -10.3862 -10.3800 -1.4276 -14.7687 -5.1197
Prob. 0.0000 0.0000 0.0000 OJ.1472 O0.0000 J.0000
o o P no . .
UNIT ROOT TEST TABLE (ADF)
At Level
LOGIMCR LOGARCR LOGPRCR LOGPOPO1 LOGOLRY LOGEXRT
With Cons...  t-Statistic -1.5031 -3.7133 -4.7658 -4.0700 -4.2789 0.0070
Prob. 0.5237 0.0067 0.0003 43.0025 a8.0013 09546
no won won won won no
With Cons...  t-Statistic -2.5547 -3.9961 -4 6387 -1.5¢59 -4.2081 -2.0292
Prob. 0.3020 o0.0157 0.0026 0.78789 0.0086 05774
no * P, no wn no
Without C t-Statistic 1.2245 -0.1713 0.2728 1.1837 -0.1326 -1.09186
Prop. 0.9476 0.6794 O.7677 0.9377 0.6327 0.2456
no no no no no no
At First Difference
d(LOGIMCR) d(LOGAR. d(LOGP... d(LOGPO... d(LOGOL.. d(LOGEXRT)
With Cons... t-Statistic -12.2045 -6.8183 -105093 -1.7191 -5.85096 -5.3150
Prof. 0.0000 0.0000 0.0 Q4157 a2.0000 a2.0007
e e rar no rar rar
With Cons...  t-Statistic -12.1055 -6.9192 108113 -4.9150 -5.8618 -86.3377
Prob. 0.0000 0.0000 0.0000 a.0012 a.0001 48.0003
Without C...  t-Statistic -12.0398 -10.3862 -105179 -1.1949 -5.9433 -5.1380
Prob. 0.0000 0.0000 0.0000 02091 O0.0000 J.0000

no
Motes: (*)Significant atthe 10%; (**)Significant at the 5%; (***) Significant atthe 1%. and (na) Mot Significant
*MackKinnon (19945) one-sided p-values.
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Dependent Variable: LOGIMCR

Method: ARDL

Date: 0415723 Time: 23:38

Sample (adjusted). 4 51

Included observations: 48 after adjustments

Maximum dependent lags: 3 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (3 lags, automatic): LOGPRCR LOGARCR LOGEXRT
LOGOLRY LOGPOPOA

Fixed regressors: DM C

Mumber of models evalulated: 3072

Selected Model: ARDL(1, 2, 0, 3,1, 3)

Wariable Coefficient Std. Error t-Statistic Prob.*
LOGIMCR(-1) -0.113107 0153025  -0.739146 0.4654
LOGPRCR 0188046 0.224259 0.838524 0.4082
LOGPRCRI-1) -0.014001 0193525  -0.072346 0.9428
LOGPRCRI-2) 0.396155 0175477 2257588 0.0312
LOGARCR -0.4436349 0237506  -1.867901 0.0713
LOGEXRT 1.227766 0.481628 2549200 0.0160
LOGEXRT(-1} -4 105834 0880646 -4.662300 0.0001
LOGEXRT(-2) 0921394 0610718 1.508706 01415
LOGEXRT(-3) 0.588106 0.445248 1.323098 0.1955
LOGOLRY -0.092910 0.070501 -1.317852 01972
LOGOLRW(-1) -0.1861549 0.074445  -2.500633 0.0174
LOGPOPO1 3.253929 3635714 0.894990 03777
LOGPOPO1(-1) -4.849953 7.049684  -0.702152 04878
LOGPOPO1(-2) -4 835216 7367355  -0.6G69876 0.50749
LOGPOPO1(-3) 8.097638 3788264 2137559 0.0405
oM 2260349 0.580207 3895763 0.0005
C -7.604345 6.378011 -1.1892275 0.2422
R-squared 0922428 Mean dependent var 13. 74466
Adjusted R-squared 0882391 3SD. dependentvar 0.794294
S.E. of regression 0272397  Akaike info criterion 0.508005
Sum squared resid 2300200 Schwarz criterion 170722
Log likelihood 4807874 Hannan-Cwinn criter. 0.758447
F-statistic 23.023930 Durbin-Watson stat 1.978617
Prob({F-statistic) 0.000000
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ARDL Long Rumnm Form anmnd Bounds Tast
Dependent wariable: DILOSIMCR)

Selected Model: ARDLIT, 2, O, =, 1, 3

Case 3 Unrestricted Constant anmnd RNo Traend
DCate:. 041 s/2>= Tirme: 2349

Sample: 1 52

Included observations: 48

Conditional Error Correction Regression

Wariaole Cosefficient =td. Error 1—-Statistic Proo.
— —F . 604345 5 373011 —1. 192275 0O 2422
LS I P RO-1 7 1. 113107 0. 153025 —F.2TF 4044 O. 0000
LOEPROCR-1) O.S7Fo20-1 0. 320151 aFEI0=a O.0SaF
LOGARCR*>* —O 443539 0O 237508 -1 . 88679201 O.oO7F13
LOGSEXRT-1) -1 . 367568 0 4465598 -3 062194 0. 0045
LOGSOL RW—"1) —Oo.Z2Fa070 O.023595 —Z2.978493 0. 0056
L OSSP OPO1(-1) 1. 4585297 0O 421374 3 480035 O 0015
L OGSPROCR) O 1380465 0. 224259 0O 8538524 0O 4052
DL OGP ROCR-1 3 —O.396155 O0.17SaA77 —2.25758868 O.0=312
DL OIS EIRT ) R 0. AS1625 2 Sa9200 0. 0150
DL OGS EXRT (1)) —1. 510500 0O 299548 -2 . Faos5=21 (= ele ey
DL OGS EXRT (-2 0. 5829106 0 445245 -1. 322098 0. 1955
D (LGSO RW —o.09zZ29210 O. 070501 —1.317Fes=2 o. 1972
DL OSSP OPO 1) I 253929 2635714 0. 894990 O.3IFTTFF
DL OSPOPO10-13) 3. 162421 4 293573 -0 FT3I6548 0O 4559
DL OGP ORPO1-23) —-S5.097638 3. FTE8264 -2 137559 0. 04205
=T = 2E03Za49 0. .S80207F ER- ] 00005
= p-value incompatible with t-Bounds distribution.
=T wariaple interpreted as £ = Z(-11F + DCZ)
Levels Egquation
Case 3 Unrestricted Constant and MNo Trend
Wariable Coefiicient =td. Error -Statistic Prokb.
LOGPRCR O.S12261 0O 274192 1. 8688253 O o712
LOGARCR -0 398559 0O 203532 -1. 958209 0. 0593
LS EXRT —1.228604 o.351591 -3.397 7658 o.0019
OGOl R —O. Z2S07F 1= O oS335a —Z O06F=29 O . 00S52
L OSSP OPO 1. ZI1 7291 0O 29548532 4 443 =:93 O 0001
EC = LOGIMOCR - (0.51237LOGPROCR -0. 3986 LOGARCR -1 . 228656 LOGEXRT
—O 2507 LOGOLRW + 1. 21745 L OSSP OPO 1)
F-Bounds Test rull Hypothesis: Mo levels relaticnship
Test Statistic Walue Signif. 1oy 11y
Asyrmptotic: n=1000
F-statistic 9. a4as8587F0 1 0% 226 3.35
LS L= 5% 262 3. 79
2. 590 e 2 s
125 = a1 4. 58
Actual Sample Size =] Finite Sample: =50
1 0% 2. az35 =28
526 =2 9 4. 218
1% 3.955 5.583
Finite Sample: n=45
1 0% 2. a5s 3. 647
5% 2. 922 4. 268
1 %5 4 0= 5. 598
tBounds Test rull Hypothesis: Mo levels relaticnship
Test Statistic Walue Signif. 1oy 11y
t-statistic ~F . 2TFTA4044 1 0% —= 57 -= .86
5%6 —=2.86 —=1._ 19
=2.5%0 -=.13 — A
196 —= A —t T
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ARDL Error Correction Regression
Dependaent Wariable: D({LOCHSIMOCR)

Selected Model: ARDLT, 2, O, 2, 1, 2)

Case 3 Unrestricted Constant and MHNo Trend
Crate: 04/M15/22 Time: 23:52

Sample: 1 52

Included cbservations: 48

EChM Regression
Case 3 Unrestricted Constant and Mo Trend

Wariable Coeaefficient Std. Error t—-Statistic Prob
L -F. 5043245 O.9z256559 -2.119449 00000
L ESPRCR)Y O 1830465 0. 127442 1. 258184 o.1811
OO GSPRCR-13) -0. 295155 0. 128276 -2 864960 00074
DL OGS EXRT Y 1. 227766 0.3527132 2. 450920 O.o0015
L SEXRT-13) -1.510500 0. 22656594 -4 4857597 00001
DL SEXRT -2 -0. 5291056 0. 282951 -1.528291 O.1341
LSO LR ) 0. 092910 005276563 -1. 750889 o.oss1
O SPOPO1) 2. 252920 2. 9795654 1.092045 o.z2s322
LS PO PO (=1 30 -3.152421 2. 895931 -0.811516 0. 4233
LS POPO1 (-2 -2.097528 2421210 -2.259995 0.0247
A 2. 2603249 0286688 F.BE843261 00000
CointEgi-1»F -1.11=2107 O.126915 -8.129389 00000
R-=quared O 755403 Mean dependaent var Lo el Sy |
Adjusted R-sgquared o.ss1971 S0 dependaent var 0. 445257
=S E. ofregression 0. 2582773 Akaike info criterion L e L S
Sum sqguared resid 2 200200 Schwarz criterion O FeT7TATZ
Log likelihood 4 SO0FTEST4 Hannman—-Ctuinn criter. 0. 475454
F-statistic 1016229 Crurbin-YWatson stat 1.973617F

Frob(F-statistic) 0000000

* p—value incompatible with t-Bounds distribution.

F-Bounds Test

MHull Hypothesis: HNo levels relationship

Test Statistic Walue =ignif. 1Oy 1)
F-=statistic 9. 485870 110%G 2 256 235
kK L 5%6 2.62 379
=2 5% 2. 95 4. 18

1 %5 241 4 58

t-Bounds Test FHull Hypothesis: Ko levels relationship
Test Statistic Walue =ignif. 1Oy 1)
t-statistic -8.129389 110%G -2 57 -2.85
5%6 -2.86 -4 .19

=2 5% -3.13 — 45

1 %5 -3.43 —.Fa
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