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Abstract:

The study aimed to measure the impact of foreign production inputs on the added
value of the agricultural sector in Sudan (1990-2021). The problem was summarized in the
question: Do foreign production inputs affect the added value of the agricultural sector in
Sudan (1990-2021)? The descriptive analysis method and the statistical and standard method
were used. It reached several results, the most important of which are: There is a significant
positive impact of the variables (financial flows from the International Fund for Agricultural
Development, fertilizer imports, labor) on the variable of the added value of the agricultural
sector in Sudan (1990 AD - 2021 AD). It recommended the need to pay attention to qualifying
and training the workforce and enabling them to deal with all modern production devices and
establishing health centers near agricultural production areas.
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root
At Level
Y X Z Q w
With Constant t-Statistic -1.6544 2.8673 -2.4896 -4.1024 -0.6309
Prob. 0.4437 1.0000 0.1276 0.0033 0.8481
no no no falal no
With Constant & Trend t-Statistic -1.5831 3.4261 -3.6683 -4.4409 -2.3700
Prob. 0.7766 1.0000 0.0400 0.0069 0.3863
n0 n0 fokl fakelad n0
Without Constant & Trend t-Statistic -1.2535 1.8384 -0.6456 -0.8611 -2.6859
Prob. 0.1886 0.9815 0.4291 0.3343 0.0091
no no no no fadadad
At First Difference
d(Y) d(X) d(2) dQ) d(Ww)
With Constant t-Statistic -6.0044 47733  -7.3177 -6.6309 -2.9361
Prob. 0.0000 1.0000 0.0000 0.0000 0.0539
*

**k* no **k* **k*

With Constant & Trend t-Statistic -5.8938 45387 -5.4329 -6.5897 -2.8552
Prob. 0.0002 1.0000 0.0007 0.0000 0.1911
*** no **k* **k* nO
Without Constant & Trend t-Statistic -6.0083 48398 -7.3957 -6.7576 -0.8589
Prob. 0.0000 1.0000 0.0000 0.0000 0.3346
UNIT ROOT TEST RESULTS TABLE (KPSS)
Null Hypothesis: the variable is stationary

At Level
Y X Z Q W
With Constant t-Statistic  0.1883 0.4300 0.6230 0.2640 0.7405
Prob. no * ** no fadadad
With Constant & Trend t-Statistic  0.1249 0.1590 0.1493 0.1206 0.1406
Prob * ** ** * *
Without Constant & Trend t-Statistic === === = ==== —===========
Prob.

At First Difference
d(Y) d(X) d(2) d@Q d(W)
With Constant t-Statistic  0.1494 0.3823 0.4338 0.1547 0.5000
* *

Prob. no n0 **
With Constant & Trend t-Statistic  0.1358 0.1467 0.5000 0.1459 0.5000
PrOb * **x **k*k * **kk
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Ll of U (ADF) diajll Judladl sSas cublia) il i 0 (W) eyl g il 3 osllall @
s QY1 (5%) e BB a5 (0-00) disine ssiveas (-2.68) cualy Alull s3¢] & guunal
c Bl Heas JSLEe (e (Al Y i) e 8 JEL sl vie Wyhaal e
(sldl) g dgall) 2.3
wie el S Cua g isaill ooalyy JSG duadl i 3000 A o cpo il Caglud aladi) aey
: Ay Al
y=al + a2X +a3Z +a4Q + a5W + ¢
abball @lals = (X) . Vs Jble e bl g Uaill diliadl) dadll = (y)
Aoy Lperill ol samall e Al culianl) = (Q) Lsaenl) Gyl = (2)
st siie= (C)  LAehl b oplalall = (W)
r N gail) e 0sS of adsy 4l Lalea@Y) Akl 6y allaall dipsal) LAY aaa
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o adsiy sy dalag de 3 8 oslalall iy Levie o3l ¢ Uaill diliaal) dadl) 8 il duws @5
Aaase L)l ()5S

Zisalll anidi 3.3

tool LS gz dgatl) o (e 53)lsl) Jilatl il e Ll
Dependent Variable: Y
Method: ARDL
Date: 01/04/80 Time: 04:01
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic): X Z Q W
Fixed regressors: C
Number of models evalulated: 162
Selected Model: ARDL(1, 1, 2, 0, 0)

Variable  Coefficient Std. Error t-Statistic Prob.*

Y(-1) 0.278182 0.124773 2.229508 0.0368

X 4.19E-09 3.65E-08 0.114854 0.9097

X(-1)  -4.56E-07 2.59E-07 -1.762686 2540.0

Z 3.40E-05 1.54E-05 2.205896 0.0387

Z(-1) 2.75E-05 1.62E-05 1.698359 0.1042

Z(-2) 5.88E-05 1.72E-05 3.429994 0.0025

Q 2.90E-07 1.34E-07 2.154347 0.0430

W 0.558206 0.244080 2.286982 0.0327

C  -29.47548 13.43749 -2.193526 0.0397
R-squared 0.867100 Mean dependent var 9.638333
Adjusted R-squared 0.816471 S.D. dependent var 5.878587
S.E. of regression 2.518403 Akaike info criterion 4.928452
Sum squared resid 133.1894 Schwarz criterion 5.348811
Log likelihood  -64.92678 Hannan-Quinn criter. 5.062928
F-statistic 17.12665 Durbin-Watson stat 1.416624

Prob(F-statistic) 0.000000
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o Cela G Aliall fpiial) EObray i) o JS Aggine cisd 13pa0al) allaal) dygina @
Gsivar (-2.19) il il () dad o) 2 Cus %5 Aysinal) (s5ine o JE Dyginall (g5ina
(0-04) dysina sisa (-1.76) cialy chhall claly piie Jalead (1) 2ad Ols (0.03)452e
(1) %ad Ols (0.03) dagima s5inar (2.20) Culy 32a) Slals e Jalaal (1) a8 s
Lsine giway (2.15) @l 4oyl Al ool Goanall o ddlad) clasl) jeie Jaladl
s (0-03) Lysina ssinsay (2.28) ctly Ae 3l b opshalall e dalad (1) Lad o5 (0.04)
(0-03) Zysine sinay (2.22) il el g Unill daliadl) Zell jrie Jalaal (1) dad
O Asine Ao S5a o Ju Al s3a5 %5 e JB Lpginall (gsine af ases g6 L
(2021 _1990) 5l A il iially Alkiuaal) il sicial

dad DA e lld g 5% dgine (ssiase die JSS Al dygina gl Jaads AN Agina o
Lgme gsiwar (17.12) F 4ed caly &y (F.Statistic) sy idlaa¥) dedl, F
. (0-000)

il Cim A s sa5a e R2(R-Squared) sl Jalae Jay @ Adaleal) 38453352 @
Lagll ) il & bl e %86 o) e 13 (0.86) ANl Jaxall yoaill Jalas
G bl PR e s 2y (2021 _ 1990) sl Dl ey g il dilcad)

b ane ye oAl ahetie ) ela) oSa bl 038 e (%14) Laiy i) il yial

.z dsall
Jgaall Ll 4.3
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic: n=1000
F-statistic 8.717999 10% 2.45 3.52
k 4 5% 2.86 4.01
2.5% 3.25 4.49
1% 3.74 5.06
Actual Sample Size 30 Finite Sample: n=30
10% 2.752 3.994
5% 3.354 4774
1% 4.768 6.67
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oY) & JalSll mgumg pre a3 gand) o il o) (Kl aaall (g Jigd Lol dpaall ad o
pyllall Lledl asaal) dad e 5T a5 (8,71) sbes odel (4) &) Jsaaldl DA (e Lgiad o<1 skl
dalsill sy (Mol A il (sl Jsd ey 13y (4,01) 2 8508l %5 dgsieall (gl
cashll Ja¥) & &)
Jushall Ja¥! A clysial) Cp A8l il HLa) gilis 5.3
ARDL Long Run Form and Bounds Test
Dependent Variable: D(Y)
Selected Model: ARDL(1, 1, 2,0, 0)
Case 3: Unrestricted Constant and No Trend
Date: 01/04/80 Time: 04:02

Sample: 1990 2021
Included observations: 30

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -29.47548 13.43749 -2.193526 0.0397
Y(-1)* -0.721818 0.124773 -5.785048 0.0000
X(-1) -4 52E-07 2.33E-07 -1.940561 0.0659
Z(-1) 0.000120 2.56E-05 4.693160 0.0001
Q** 2.90E-07 1.34E-07 2.154347 0.0430
W** 0.558206 0.244080 2.286982 0.0327
D(X) 4.19E-09 3.65E-08 0.114854 0.9097
D(2) 3.40E-05 1.54E-05 2.205896 0.0387
D(Z(-1)) -5.88E-05 1.72E-05 -3.429994 0.0025
* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(2).
Levels Equation
Case 3: Unrestricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
X -6.26E-07 3.03E-07 -2.061439 0.0519
Z 0.000167 3.86E-05 4.320800 0.0003
Q 4.01E-07 1.67E-07 2.401157 0.0257
W 0.773333 0.365382 2.116506 0.0464

EC =Y - (-0.0000*X + 0.0002*Z + 0.0000*Q + 0.7733*W)
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ARDL Error Correction Regression
Dependent Variable: D(Y)

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

Case 3: Unrestricted Constant and No Trend
Date: 01/04/80 Time: 04:03
Sample: 1990 2021
Included observations: 30

ECM Regression
Case 3: Unrestricted Constant and No Trend

Variable Coefficient Std. Error  t-Statistic ~ Prob.
C -29.47548 4,051002 -7.276096 0.0000
D(X) 4.19E-09 2.24E-08 0.186725 0.8537
D(2) 3.40E-05 1.18E-05 2.891898 0.0087
D(Z(-1)) -5.88E-05 1.49E-05 -3.953505 0.0007
CointEq(-1)* -0.721818 0.100201 -7.203669 0.0000
R-squared 0.685605 Mean dependent var  -0.519000
Adjusted R-squared 0.635302 S.D. dependent var  3.822065
S.E. of regression 2.308154 Akaike info criterion  4.661785
Sum squared resid 133.1894 Schwarz criterion 4.895318
Log likelihood -64.92678 Hannan-Quinn criter.  4.736494
F-statistic 13.62945 Durbin-Watson stat  1.416624
Prob(F-statistic) 0.000005

E-VIEWS12 gl alaaial duhall cilily e slaie Wl Gald) slac) : jaal)
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P A e Al JSLEA (g 513 ARDL 3 of asly ol 5
Aie asmy pie Gl byl Joaall 4 Jilaill mils Jo cplll) CDUA) e JLad e
el Cua LYl 13 (prob Of F.Statistc) ddlaay) dedll DA (e elldy cplall il

Ui o by ¥ z3sadll (8 QY (0.05) dysinall ssise (3o ST Aal) o2 5 (0.22) sl

. okl Cadlaal)
Heteroskedasticity Test: ARCH
F-statistic 1.512152 Prob. F(1,27) 0.2294
Obs*R-squared 1.538025 Prob. Chi-Square(1) 0.2149

Eveiws12 zalin e lildel Galll slac! : juaal)
A LEAY) Adia Lad) e

OY ey I Bl V) AGe e Sl Y z3satll G 1) bl Jsaall 8 Qe il
(0.05) oo »ST & 5(0.52) cialy (Prob. F) ieg

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.659446 Prob. F(2,19) 0.5286
Obs*R-squared 1.947289 Prob. Chi-Square(2) 0.3777

Eveiws12 maliy Lo lilde) Galdl slac) @ jaaal)
Y zasal) obolal JCal 4 ) Qs il o . Bleall anadal) ajeill ASda L) e
ST a5 (0.31) caly Al (prob) ded elly e Jdally epdall e aysil) UG (e iy
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Series: Residuals
Sample 1992 2021
Observations 30

Mean -5.87e-15
Median 0.408581

Maximum 3.127624
Minimum -4.909546
Std. Dev. 2.143068
Skewness -0.651785
- - Kurtosis 2.600605
-5 -4 -3 -2 -1 o 1 2 3 4

Jarque-Bera 2.323511
Probability 0.312936

Eveiws12 zaliy e bildel Caaldl slae) 1 jaaal)
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Ol ANy ellyy sl e ba ke zasaill of olal JSall 8 Al dalail il (DA e sl
<K (Theil inequality Coefficient, Bias Proportion, Variance Proportion ) ;e JS <Dkilas
aslsl) e il ¢la Covariance Proportion Jalee of GlliSy scmaall aalgll (o Jils sauall LY ol
-z dsaill dpal 5)08a) e Jay Lo 13as sl

28
Forecast: YF
24 Actual:Y
20 Forecast sample: 1990 2021
16 Adjusted sample: 1992 2021
Included observations: 30
12 Root Mean Squared Error 2.322635
8 Mean Absolute Error  1.980760
a Mean Abs. Percent Error 28.37743
Theil Inequality Coef. 0.104643
> . > — Bias Proportion 0.000000
4 o e Variance Proportion 0.059924
s \ Covariance Proportion 0.940076
92 94 96 98 00 02 04 06 08 10 12 14 16 18 20 Theil U2 Coefficient 1.242337
Symmetric MAPE 25.52880

Eveiws12 maliy Lo lilde) Gaaldl slac) @ jaaal)
Zisalll LISel) ALY lEd) 9.3
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