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4y g Ciyelils sasgll jia jLaay Augmented Dicky—Fuller (ADF)

san gl Hda Laa) 1(2) Jsasdl

Level First difference
Intercept Intercept None Intercept & Intercept None
Variable & Trend Trend
Food Security -1.6271 -1.1195 -1.8128 -2.9479 -3.0314* -2.957**
Groos Production 25904  -1.5121  2.8269  -4.66893**  -4.7900%*  -3.7252%*
Agriculture
Food Import -2.4762 -2.72275 -0.7094 -4.491089* -4,0928** -4,1493**

* Significant at 5% level.

** Significant at 1% level.

dsms e Sl 20235 2001 o 3590 (ARDL)

: sekals t-Bounds Test s F-Bounds Test 2saall

Oy (1) 5 [0) xie sasgll jaa Hlas) Jsaall muay
Rar 1A I Bl e Al duhall clsie o
eyl EDG Ll 5 385 ((ARDL) z35ai ladiiud

Z3sai o0l 3 paill i dayy sl o) 2aS

) piall Jy sl a1 b o i) ISl Al A i ua 2 2(3) Jsm

Test statistic value Significant level 1(0) (1)

F-statistic 9.877337 1% 7.977 9.413
5% 5.55 6.747
10% 4.577 5.6

t-statistic -4.944011 1% -3.96 -4.53
5% -3.41 -3.95
10% -3.13 -3.63

Oe¥) e Laayili asaal 1 et e sas dashall JaY)
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skl dal) 23503 1(4) J s

Independent Variables

GPA Fl
Dependent variable: 0.303452 -0.316781
FS (0.058064) ** (0.107879) *

Note: standard error in parentheses
* Significant at 5% level.

** Significant at 1% level.

1S3 LS alaey) Jodbes el ) e 2t e
o (sl Jsiall) Adliall cilabns of 2535 il
2018 i lgrms & ) clubuadl G iy Lae (g5ina
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Dependent variable: D(FS)

Independent variables

Cofficient

C

@TREND
D(GPA)

D (GPA (-1))
D(FI)

D (FI(-1))

D (FI(-2))

CP

CointEq (-1) *

Diagnostic test:
Far

117.8216 (6.006838) **
-0.778485 (-6.134919) **
0.135561 (4.099991) **
-0.082934 (-1.667992)
0.082206 (1.549982)
0.267569 (3.700438) **
0.167839 (2.998509) **
0.381477 (1.129063)
-0.948965 (-6.018048) **

0.917939

-
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Farch
JBnormal
R-squared

0.022158
0,133616
0.984080

Note: t-statistics in parentheses. Far is the F-statistic of Breusch Godfrey serial correlation LM test.
Farch is the F-statistic of ARCH heteroskedasticity test. JBnormal is the Jarque Bera statistic of
normality test. *Significant at 5% level. **Significant at 1% level.
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~ O

2019 2020 2021 2022 2023

—— CUSUM 5% Significance

o saill Ayl 5,08l Laa) g 1(2) S JSE

142
Forecast: FSF
Actual: FS
140 Forecast sample: 2001 2023
Adjusted sample: 2004 2023
138 Included observations: 20
Root Mean Squared Error 0.283873
Mean Absolute Error 0.216403
136 Mean Abs. Percent Error 0.158998
Theil Inequality Coef. 0.001039
134 Bias Proportion 0.000006
Variance Proportion 0.004817
132 Covariance Proportion 0.995177
04 06 08 10 12 14 16 18 20 22 Theil U2 Coefficient 0.362938
Symmetric MAPE 0.159002

—— FSF +2S.E
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Dependent Variable: FS
Method: ARDL

"

L’A

Slal)

:(ARDL) gisal jpafil) cila jda ¥l

Date: 04/10/25 Time: 00:19
Sample (adjusted): 2004 2023
Included observations: 20 after adjustments
Maximum dependent lags: 3 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): GPA FI
Fixed regressors: CP C @TREND
Number of models evalulated: 48
Selected Model: ARDL (1, 2, 3)

Variable Coefficient Std. Error t-Statistic Prob.*
FS (-1) 0.051035 0.191942 0.265885 0.7963
GPA 0.135561 0.042167 3.214838 0.0106
GPA (-1) 0.069470 0.059197 1.173538 0.2707
GPA (-2) 0.082934 0.066446 1.248136 0.2435
FI 0.082206 0.074587 1.102150 0.2990
FI (-1) -0.115251 0.080629 -1.429407 0.1867
Fl (-2) -0.099729 0.060571 -1.646482 0.1341
FI (-3) -0.167839 0.063554 -2.640879 0.0269
CP 0.381477 0.459347 0.830477 0.4277
C 117.8216 24.45002 4.818878 0.0009
@TREND -0.778485 0.165575 -4.701710 0.0011
R-squared 0.984080 Mean dependent var 136.5833
Adjusted R-squared 0.966391 S.D. dependent var 2.324230
S.E. of regression 0.426098 Akaike info criterion 1.433199
Sum squared resid 1.634038 Schwarz criterion 1.980852
Log likelihood -3.331992 Hannan-Quinn criter. 1.540107
F-statistic 55.63172 Durbin-Watson stat 2.235310

Prob(F-statistic)

0.000001

*Note: p-values and any subsequent tests do not account for model

selection.
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:Breusch-Godfrey Serial Correlation LM Test 1l Ll )¥1 jldal 1
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.917939 Prob. F (2,7) 0.4426
Obs*R-squared 4.155510 Prob. Chi-Square (2) 0.1252
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 04/10/25 Time: 00:23
Sample: 2004 2023
Included observations: 20
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
FS (-1) 0.064145 0.271874 0.235937 0.8202
GPA 0.005375 0.049078 0.109516 0.9159
GPA (-1) 0.025926 0.086895 0.298365 0.7741
GPA (-2) -0.045894 0.079851 -0.574746 0.5835
FI 0.016894 0.092139 0.183359 0.8597
FI (-1) -0.050361 0.090875 -0.554181 0.5967
FI (-2) 0.030603 0.067263 0.454970 0.6629
FI (-3) 0.014250 0.070005 0.203559 0.8445
CP -0.252704 0.500193 -0.505214 0.6289
C -8.439457 32.80675 -0.257248 0.8044
@TREND 0.064851 0.228344 0.284004 0.7846
RESID (-1) -0.252977 0.550555 -0.459495 0.6598
RESID (-2) -0.679289 0.583319 -1.164524 0.2824
R-squared 0.207775 Mean dependent var 1.68E-14
Adjusted R-squared -1.150324 S.D. dependent var 0.293261
S.E. of regression 0.430037 Akaike info criterion 1.400289
Sum squared resid 1.294525 Schwarz criterion 2.047515
Log likelihood -1.002888 Hannan-Quinn criter. 1.526634
F-statistic 0.152990 Durbin-Watson stat 2.380281
Prob(F-statistic) 0.997539

-
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Heteroskedasticity Test: ARCH

F-statistic 0.022158 Prob. F (1,17) 0.8834
Obs*R-squared 0.024733 Prob. Chi-Square (1) 0.8750

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 04/10/25 Time: 00:24

Sample (adjusted): 2005 2023

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.082982 0.035716 2.323370 0.0328
RESID"2(-1) 0.035674 0.239652 0.148857 0.8834
R-squared 0.001302 Mean dependent var 0.085886
Adjusted R-squared -0.057445 S.D. dependent var 0.126810
S.E. of regression 0.130401 Akaike info criterion -1.137098
Sum squared resid 0.289077 Schwarz criterion -1.037684
Log likelihood 12.80243 Hannan-Quinn criter. -1.120273
F-statistic 0.022158 Durbin-Watson stat 2.020484
Prob(F-statistic) 0.883418

S sl dpaplall sl 3

10

Series: Residuals
Sample 2004 2023
Observations 20

Mean 1.68e-14
Median -0.061963
Maximum 0.481221
Minimum -0.712318

Std. Dev. 0.293261
Skewness -0.167953
Kurtosis 3.217959

Jarque-Bera 0.133616
-0.5 0.0 0.5 Probability 0.935375E

-
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Covariance Analysis: Ordinary
Date: 04/10/25 Time: 00:28
Sample: 2001 2023

Included observations: 23

Correlation
Probability FS GPA FI CP
FS 1.000000
GPA -0.729372 1.000000
0.0001 -
Fl 0.167785 -0.430626 1.000000
0.4441 0.0402 -
CP -0.795154 0.625062 0.001016 1.000000
0.0000 0.0014 0.9963 -

ragaad) il JLdl g Jashall Ja¥) z3 gad ;LN

ARDL Long Run Form and Bounds Test

Dependent Variable: D(FS)

Selected Model: ARDL (1, 2, 3)

Case 5: Unrestricted Constant and Unrestricted Trend
Date: 04/10/25 Time: 00:30

Sample: 2001 2023

Included observations: 20

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 117.8216 24.45002 4.818878 0.0009
@TREND -0.778485 0.165575 -4.701710 0.0011
FS (-1) * -0.948965 0.191942 -4.944011 0.0008
GPA (-1) 0.287966 0.074483 3.866176 0.0038
Fl (-1) -0.300614 0.102532 -2.931909 0.0167
D(GPA) 0.135561 0.042167 3.214838 0.0106
D (GPA (-1)) -0.082934 0.066446 -1.248136 0.2435
D(FI) 0.082206 0.074587 1.102150 0.2990
D (FI (-1)) 0.267569 0.082340 3.249574 0.0100
D (FI (-2)) 0.167839 0.063554 2.640879 0.0269
CP 0.381477 0.459347 0.830477 0.4277

-



* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 5: Unrestricted Constant and Unrestricted Trend

Variable Coefficient Std. Error t-Statistic Prob.
GPA 0.303452 0.058064 5.226158 0.0005
Fl -0.316781 0.107879 -2.936439 0.0166

EC = FS - (0.3035*GPA -0.3168*FI)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. I (0) (1)
Asymptotic:
n=1000
F-statistic 9.877337 10% 4.19 5.06
k 2 5% 4.87 5.85
2.5% 5.79 6.59
1% 6.34 7.52
Finite Sample:

Actual Sample Size 20 n=30
10% 4.577 5.6
5% 5.55 6.747
1% 7.977 9.413
t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. I (0) 1 (1)
t-statistic -4.944011 10% -3.13 -3.63
5% -3.41 -3.95
2.5% -3.65 -4.2
1% -3.96 -4.53

-
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ARDL Error Correction Regression

Dependent Variable: D(FS)

Selected Model: ARDL (1, 2, 3)

Case 5: Unrestricted Constant and Unrestricted Trend
Date: 04/10/25 Time: 00:33

Sample: 2001 2023

Included observations: 20

ECM Regression
Case 5: Unrestricted Constant and Unrestricted Trend

Variable Coefficient Std. Error t-Statistic Prob.
C 117.8216 19.61459 6.006838 0.0002
@TREND -0.778485 0.126894 -6.134919 0.0002
D(GPA) 0.135561 0.033064 4.099991 0.0027
D (GPA (-1)) -0.082934 0.049721 -1.667992 0.1297
D(FI) 0.082206 0.053037 1.549982 0.1556
D (FI (-1)) 0.267569 0.072307 3.700438 0.0049
D (FI (-2)) 0.167839 0.055974 2.998509 0.0150
CP 0.381477 0.337870 1.129063 0.2881
CointEq (-1) * -0.948965 0.157687 -6.018048 0.0002
R-squared 0.869335 Mean dependent var -0.216667
Adjusted R-squared 0.774306 S.D. dependent var 0.811287
S.E. of regression 0.385420 Akaike info criterion 1.233199
Sum squared resid 1.634038 Schwarz criterion 1.681279
Log likelihood -3.331992 Hannan-Quinn criter. 1.320669
F-statistic 9.148094 Durbin-Watson stat 2.235310

Prob(F-statistic) 0.000670

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. I (0) 1 (1)
F-statistic 9.877337 10% 4.19 5.06
k 2 5% 4.87 5.85
2.5% 5.79 6.59

1% 6.34 7.52

t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. I (0) 1 (1)
t-statistic -6.018048 10% -3.13 -3.63
5% -3.41 -3.95

2.5% -3.65 -4.2

1% -3.96 -4.53

-
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Pairwise Granger Causality Tests
Date: 04/10/25 Time: 00:34
Sample: 2001 2023

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.
GPA does not Granger Cause FS 21 0.90130 0.4257
FS does not Granger Cause GPA 4.85374 0.0225
FI does not Granger Cause FS 21 2.85132 0.0873
FS does not Granger Cause Fl 1.28561 0.3036
CP does not Granger Cause FS 21 0.22081 0.8043
FS does not Granger Cause CP 2.41556 0.1211
FI does not Granger Cause GPA 21 0.41395 0.6679
GPA does not Granger Cause FI 1.86383 0.1872
CP does not Granger Cause GPA 21 4.30510 0.0319
GPA does not Granger Cause CP 0.86082 0.4415
CP does not Granger Cause FI 21 1.01988 0.3829
FI does not Granger Cause CP 0.04706 0.9542

-
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