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Econometric Analysis of the Apparent Food Gap Response of Wheat Crop in Libya
Using Autoregressive Distributed Deceleration (ARDL) Model During the period (1967-
2016)

Abstract:

The research paper aimed to study the effect of some economic variables on the food
gap of the wheat crop in Libya using the time series for the period (1967-2016) The study
relied on the co-integration methodology using the Autoregressive Distributed Time Lapse
(ARDL) model to estimate the long-term relationship between the dependent variable that is
the apparent food gap from the wheat crop in Libya and the explanatory variables assumed by
the study (local crop price, imported crop price, the prices of imported wheat flour, exchange
rate, hectare’s productivity and the crop cultivated area).

The study used secondary data published by the Food and Agriculture Organization of
the United Nations (FAO). The study concluding that there is a long-term equilibrium
relationship between the explanatory variables and the response variable, with the exception of
the official exchange rate variable, which turned out to have an effect on the size of the food
gap from the wheat crop in short term only.

Kew words: Food Gap response of wheat crops, ARDL, Libya
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With t- -10.336 -18.096 -7.313 -6.388 -6.304 -5.378 -7.439
Constant | Statistic
& Trend | Prob. 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ReSU |t *** **k*x *** ***k **k* *** ***x
Without t- -9.838 -18.800 -7.450 -6.421 -6.176 -5.077 -5.826
Constant | Statistic
& Trend | Prob. 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Result **k* **k* **k* **k* *** **k* **
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Lag Log L LR FPE AIC SC HQ
0 74,872 NA 9.75e-08 | 3.721 4.005 3.827
1 135.644 | 344.482 | 6.50e-11 | -3.620 -1.349% | -2.778*
2 187.133 | 67.871* | 6.88e-11 | -3.733 0.524 -2.154
3 248298 | 61.165 | 6.47e-11* | -4.286* 1.958 -1.970
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ARDL(1 43 43 cO 42 LO cO)
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€1997: ARDL(S, 3,0, 0, 1, 2, 3)

lodel9206: ARDL(1, 3. 0, 0.0, 2. 2)
odel8629: ARDI .0,2,3)

l965
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19077

1961
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Mo
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Mo
Mo
Mo
Mo
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Mo
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Mo
M
M

o

el961: ARDL(S, 3,0, 0, 3, 3,
o 1,

s 3,3
lel757: ARDL(3, 3,1, 0, 0, 2,
125: ARDL(1,3,0, 1.1, 2, 3]
949; ARDL(3, 3,0, 1.0, 2,

lodel 1009: ARDL(3, 3,0, 0.0, 3, 3)
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Sloslall (AIC) sleae 335 LI sla¥l SilAS (7) o, JS&
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:Bounds Test sguzl sLas | -Luals
dyat oot U AR S ) Blmia¥1 e 0 " oY1 alsb 4315 83" riae ST 5y ol LY
gl ds gl A Ludi= Gl Sl )y re—peadll sl g e padl] JB) andl) Ao ) Sl y (L 3 el
5 LS Bounds Test >l Ll ol b oo ((bd 3 padd) Jpa2 o SIS 2o l-Cpall -l (3
(0) o3, dsitl o5

ARDL Bounds Test sgus! jLis | gilis «(6) o, Jgix

Sample: 1967 2016
Null Hypothesis: No levels relationship
Value
12.771
Critical Value Bounds
Lower Bound

Test Statistic
F-statistic

K
6

Significance Upper Bound

10% 2.53 3.59
5% 2.87 4
1% 3.19 4.38
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ARDL Long Run Form and Bounds Test

Dependent Variable: D(LN_GAP)
Selected Model: ARDL(1,0, 2, 3,3,0,0)
Sample: 1967- 2016 - Included observations: 47

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
LN CA -0.908 0.239 -3.805 0.0007
LN _HP -0.614 0.292 -2.105 0.0437

LN_IP -0.626 0.294 -2.131 0.0414
LN_IMP -0.646 0.251 -2.570 0.0154
LN_IFP 1.825 0.335 5.446 0.0000
LN_EX -0.224 0.281 -0.800 0.4300

EC = LN_GAP - (-0.9060*LN_CA -0.2338*LN_EX -0.6125*LN_HP +
1.8293*LN_IFP -0.6464*LN_IMP -0.6378*LN_LP)
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8L 3 Bl Ry ol ekl Ml el ad) LS 4] G cipslasVl ) shie we iy b May Ly B
e ¥l GG e o) JB - Y
Jpas o A Sl 3 Rgimny 35 Bl 55y U (LN_IFP) 5, 5dl il 85 jne bolas 5y -
OF s e sl U1 3 (1.825) madll 380 M1 el 551 330 il o e sl 81 3 Ld 3 e
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ECM Regression
Case 5: Unrestricted Constant and Unrestricted Trend

Variable Coefficient Std. Error t-Statistic Prob.

C 13.25585 1.255683 10.55669 0.0000
@TREND 0.042642 0.005712 7.465108 0.0000
D(LN_CA) 0.003528 0.153483 0.022988 0.9818
D(LN_CA(-1)) 1.035478 0.168214 6.155714 0.0000
D(LN_CA(-2)) 0.822398 0.178996 4.594495 0.0001
D(LN_IFP) 1.239819 0.189339 6.548159 0.0000
D(LN_IFP(-1)) -0.844883 0.172565 -4.896033 0.0000
D(LN_EX) 0.175321 0.360932 0.485746 0.6307
D(LN_EX(-1)) -1.216527 0.368722 -3.299310 0.0025
D(LN_EX(-2)) -0.504387 0.383467 -1.315334 0.1984
CointEq(-1)* -1.063375 0.102670 -10.35726 0.0000
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s b T Ol U %10 a3 cd & ool J a2 o &A1 5 ) (3 olh) Sl il 0 %90
B gne (S st io IS8T Al 25l & gae e Jo ey (26.824) il 5 (F) aslia] 2o O LS7 (253 50l
(0.298) &l o W s Lkl Uadh) plil L) L) (961

seill z3geill 2basYl @l a3l (9) 08, Jou>

sl Aoyal)
R-squared 0.935
Adjusted R-squared 0.900
S.E. of regression 0.298
F-statistic 26.824
Prob(F-statistic) 0.000
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Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.980 Prob. F(2,28) 0.388
Obs*R-squared 3.076 Prob. Chi-Square(2) 0.215
Heteroskedasticity Test: Harvey
F-statistic 0.923 0.923 0.923
Obs*R-squared 0.867 0.867 0.867
Anderson-Darling (A2)
Method Value Adj. Value Probability

Anderson-Darling (A2) 0.407155 0.414 0.336
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te b (10) 03, St o s
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bendl DL A e Jl il
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Variables | LN_CA | LN HP | LN IP | LN_IMP | LN_IFP | LN EX
LN CA | 1.000 | 0006 | 0133 | 0551 | 0424 | 0013
LN _HP | 0006 | 1.000 | -0.820 | -0.273 | -0.465 | -0.289
LN IP | 0133 | -0.820 | 1.000 | 0424 | 0.680 0.582

LN_IMP | 0551 | -0273 | 0424 | 1.000 | 0.823 0.327
LN_IFP | 0424 | -0.465 | 0.680 | 0.823 | 1.000 0.632
LN EX | 0013 | -0.289 | 0582 | 0327 | 0.632 1.000
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Forecast sample: 1967 2016

. 1 PAY ' 157021
’ /an&/“/\/ Tﬂjlusth: 5:mple.?l5r3i315
Sl ncluded observations: 47
A,Q( \ VA

5 i/ Y Root Mean Squared Error 0.240221
/ Mean Absolute Error  0.184380

4 —fl Mean Abs. Percent Error 3.262854
3 I,-’I(\l Theil Inequality Coef. 0.020277
| Bias Proportion 0.000000

\,I Variance Proportion 0.014584

2 Covariance Proportion 0.5985013]

1 Theil U2 Coefficient 0.388221
70 75 80 85 50 95 00 05 10 15 | Symmetric MAPE 3.250391

—— LN_GAP —— LN_GAPF
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