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Abstract:

The study aimed to estimate the relationship between food security indicators and their determinants
in Algeria during the period (1990-2022). The Autoregressive Distributed Lag (ARDL) model was
applied to study the cointegration relationship and determine the extent of this relationship. The
estimation results revealed that the error correction term was negative and significant at the 5% level,
confirming the existence of a long-term equilibrium relationship between the study variables.
Through diagnostic tests, it was found that the model is significant and there is no autocorrelation of
errors or heteroscedasticity. The analysis results showed a positive relationship between the
dependent variable, the food security index, and the explanatory variables, namely the cultivated area,
gross domestic product, and wheat production.

Key words: Food Security, Indicator, Dimensions, ARDL.
Classification JEL: G21, G24
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ARDL Error Correction Regression
Dependent Variable: D(FPI)

Selected Model: ARDL(3,1,2,4)

Case 2: Restricted Constantand No Trend
Date: 05/27/24 Time: 10:35

Sample: 1 33

Included observations: 29

ECM Regression
Case 2: Restricted Constantand No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(FPI(-1)) -0.246632 0.142813  -1.726954 0.1047
D(FPI(-2)) -0.195414 0.138745  -1.408436 0.1794
D(GDP) -1.68E-11 3.29E-11 -0.510965 0.6168
D(LU) 0.000468 0.000212 2.206818 0.0433
D(LU(-1)) -0.000603 0.000259  -2.326506 0.0344
D(PG) -92.18320 17.56020  -5.249552 0.0001
D(PG(-1)) 8.103851 15.64373 0.518026 0.6120
D(PG(-2)) 11.69074 15.15497 0.771413 0.4524
D(PG(-3)) 57.61322 16.18777 3.559058 0.0029
CointEq(-1)* -0.282893 0.043598  -6.488603 0.0000
R-squared 0.731615 Mean dependentvar 2.329310
Adjusted R-squared 0.604485 S.D.dependentvar 4.799958
S.E. ofregression 3.018693 Akaike info criterion 5.314323
Sum squared resid 173.1377 Schwarzcriterion 5.785805
Log likelihood -67.05769 Hannan-Quinn criter. 5.461985

Durbin-Watson stat 2.095461

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
F-statistic 6.647680 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation atup to 2 lags

F-statistic 0.083599 Prob. F(2,13) 0.9203
Obs*R-squared 0.368243 Prob. Chi-Square(2) 0.8318
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/27/24 Time: 11:04
Sample: 5 33
Included observations: 29
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
FPI(-1) 0.065427 0.302193 0.216507 0.8320
FPI(-2) -0.014904 0.373804 -0.039870 0.9688
FPI(-3) -0.030966 0.224914 -0.137680 0.8926
GDP -5.16E-12 5.16E-11 -0.099958 0.9219
GDP(-1) 1.51E-12 5.39E-11 0.028056 0.9780
LU -4 .80E-05 0.000430 -0.111638 0.9128
LU(-1) -2.36E-06 0.000420 -0.005617 0.9956
LU(-2) 5.37E-07 0.000424 0.001266 0.9990
PG -0.457916 27.83413 -0.016452 0.9871
PG(-1) 2.461783 38.19608 0.064451 0.9496
PG(-2) -0.597476 33.78623 -0.017684 0.9862
PG(-3) -3.967454 36.47047 -0.108785 0.9150
PG(-4) 2.215843 24.53984 0.090296 0.9294
C 19.90665 223.0538 0.089246 0.9302
RESID(-1) -0.147305 0.414202 -0.355636 0.7278
RESID(-2) -0.081652 0.440601 -0.185320 0.8558
R-squared 0.012698 Mean dependent var -3.34E-15
Adjusted R-squared -1.126497 S.D.dependentvar 2.486662
S.E. ofregression 3.626178 Akaike info criterion 5.715337
Sum squared resid 170.9391 Schwarz criterion 6.469707
Log likelihood -66.87239 Hannan-Quinn criter. 5.951596
F-statistic 0.011147 Durbin-Watson stat 1.971890
Prob (F-statistic) 1.000000
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Heteroskedasticity Test: ARCH
F-statistic 2.375972 Prob. F(1,26) 0.1353
Obs*R-squared 2.344491 Prob. Chi-Square(1) 0.1257
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/27/24 Time: 11:03
Sample (adjusted): 6 33
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 7.766142 1.730363 4.488159 0.0001
RESID"2(-1) -0.293230 0.190234 -1.541419 0.1353
R-squared 0.083732 Mean dependentvar 5.955675
Adjusted R-squared 0.048491 S.D.dependent var 6.892943
S.E. ofregression 6.723744 Akaike info criterion 6.717917
Sum squared resid 1175.427 Schwarz criterion 6.813074
Log likelihood -92.05083 Hannan-Quinn criter. 6.747007
F-statistic 2.375972 Durbin-Watson stat 2.006629
Prob(F-statistic) 0.135299
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(FP1}
Selected Model: ARDL{ZE, 1, 2, 4)

Case 2 Restricted Constant and Mo Trend

Crate: 052724 Time: 10:22

Sample: 1 232

Included observations: 29

Conditional Error Carrection Regression

“Wariable Coefficient Std. Error t-Statistic ProbD
[ -r3.29918 203 5752 -0. 3260059 0. 7238
FPI=-1) -0.282893 0105744 -2 B7F5270 0.0173
SDP-1) 1.02E-10 5 14E-11 2104471 0.0526
LIL-1% 0000274 0.000510 0.537217 0.5990
PS(-1) -16.16312 5. 405724 -2.990001 00092
CHFPI-13) -0.246632 0183837 -1.241574 01997
CHFP -2 -0.195414 O 174474 -1 120015 0.2803
DS DP) -1.68E-11 4. 53E-11 -0.37 1449 0. 7155
[ ] 00004653 0.000387 1.2090326 02454
L1 3 -0.0005032 0000395 -1.525828 01479
PG -92. 18320 25 35341 -32.635929 0. 0024
P GC-10) 8.1032851 18.26299 0. 443731 0.6636
P S(-2)) 11.69074 12.14436 0.6443200 0.5291
DR G(-2)) 57 613222 20. 33537 22332154 0.0126

* p—value incompatible with -Bounds distribution.

Levels Equation
Case 2 Restricted Constamt and Mo Trend

“Wariable Coefficient Std. Error t-Statistic Prob.
SDF 2.825828 1.97E-10 1.940586 00713
L 0. 2803268 0.001565 0.6186329 0.5454
P 57. 13514 23.130883 -2.031047 00504
Z -259.1058 555.4249 -0.295289 0.6922

EC =FFI - (3. 8258"GDP + 0. 2303*LL+57 A351*PG - 259 1058)

F-Bounds Test

rull Hypothesis: Mo levels relationship

Test Statistic Walue Signif. 1{a)y 11
Asympiotic: n=1000
F-statistic 5.647580 10%6 2 37T 3.2
k 2 L 279 267
2 5% 215 4 08
1% 2. 65 4 66
Actual Sample Size 29 Finite Sample: n=325
10% 2618 3532
5% 2 164 A4 194
1% 4 A2E 5816
Finite Sample: n=20
10%6 2 67T6 2.586
5% I 2T2 4 306
1% 4 G614 5 966
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