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Abstract:

The research problem was summarized in the question: Do positive and negative shocks
to mobile phone subscribers and fixed phone subscribers affect the gross domestic
product in Sudan? The research aimed to measure the impact of positive and negative
shocks to mobile phone subscribers and fixed phone subscribers on the gross domestic
product. Its importance emerged in providing economic authorities with scientific
results that encourage the adoption of telecommunications sector development policies
that have a positive impact on economic growth. The statistical and standard approach
was used through (NARDL) models. It was concluded that there is a positive impact of
positive shocks to mobile phone subscribers and a negative impact of negative shocks to
mobile phone subscribers on the gross domestic product in Sudan(2021-1998).

Key Words: communications , technology , domestic product , fixed phone , Mobile
phone.
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UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root

At Level
Y X Z
With Constant t-Statistic -1.3123 -0.1827 -1.2555
Prob. 0.6213 0.9359 0.6474
no n0 n0
With Constant & Trend t-Statistic -0.8008 -2.1316 -2.2686
Prob. 0.9614 0.5215 0.4465
no n0 no
Without Constant & Trend t-Statistic 2.6280 2.0621 -0.7050
Prob. 0.9978 0.9904 0.4089
n0 no n0
At First Difference
d(y) d(X) d(2)
With Constant t-Statistic -11.3565 -10.841 -9.5917
Prob. 0.0001 0.0000 0.0000
*kx *kk *k*k
With Constant & Trend t-Statistic -11.6980 -10.813 -9.6811
Prob. 0.0000 0.0000 0.0000
*kk * )k *kk
Without Constant & Trend t-Statistic -9.6437 -9.6437 -9.6437
Prob. 0.0000 0.0000 0.0000
*kx *kk *k*k

tb WS gl i S JU (3)ad) Jaad & ol it e Lz z390dl s .o

. C':}a.:.!\ ATyl cf\.m : (3) st J}.G,-\
Dependent Variable: Y
Method: ARDL
Sample (adjusted): 1999S2 2021S2
Included observations: 45 after adjustments
Dynamic regressors (3 lags, automatic): X_POS X_NEG Z_POS Z_NEG
Fixed regressors: C
Selected Model: ARDL(1, 2, 2, 2, 0)

Variable Coefficient Std. Error t-Statistic Prob.*
Y(-1) 0.628948 0.080741 7.789717 0.0000
X_POS 0.003358 0.001483 2.264627 0.0302
X_NEG(-2) -0.004453 0.001326 -3.357158 0.0020
Z_POS(-2) 0.000168 7.73E-05 2.174386 0.0369
Z_NEG -0.001714 0.000975 -1.757261 0.0381
C 5.488747 1.142589 4.803780 0.0000
R-squared 0.994044 Mean dependent var 26.49244
Adjusted R-squared 0.993059 S.D. dependent var 7.425782
S.E. of regression 0.466183 Akaike info criterion 1.534702
Sum squared resid 7.171783 Schwarz criterion 2.016479
Log likelihood -22.53080 Hannan-Quinn criter. 1.714304
F-statistic 1011.918 Durbin-Watson stat 2.199437
Prob(F-statistic) 0.000000

303



cog -l sl X * (2025 i 40) 01 sadt ¢ i (o311 )

(6) 28 0 5 (0.000)a 500 59t (4.80) iy colel) (£) 2o 0} Lo 2 8yukdlt Jlall Dygims .
Jobd (6) 20 0 5 (0.03) migine s9s (2.26) ik JE ) Siak aplgV) ol e alal
Jolak (€) 2a3 0) 5 (0.00) gne s (=3.33) b G Gl Shal 2l i) e
sz Jalab (£) 2o Of 5 (0.03) mpms s (2.17) il cold) sl Sial 2,891 o3l pace
Gy o o OB QUL (0.03) mme sos (-1.75) cal ol (Ul Siel 2kl o3l
e el g Al Sl Agiee B sy e JU Bl oda 5 905 e BT 2l
Bad s pp S ezt 5 5Y0 Bigias (Sgien ks SS U Bgine 58 LMW ¢ pigedl digias Lz
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(2)
Asymptotic: n=1000
F-statistic 6.350 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37
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Included observations: 45

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic ~ Prob.
C 5.488747 1.142589 4.803780  0.0000
Y(-1)* -0.371052 0.080741 -4,595593  0.0001
X_POS(-1) 0.002834 0.000754 3.757053  0.0007
X_NEG(-1) -0.002947 0.000887 -3.320693  0.0022
Z POS(-1) 2.00E-05 2.60E-05 0.768250  0.4478
Z NEG** -0.001714 0.0009 -1.757261  0.0881

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(2).

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
X_POS 0.007638 0.001328 5.749822 0.0000
X_NEG -0.007942 0.002395 -3.315236 0.0022
Z _POS 0.000175 6.56E-05 0.821336 0.0173
Z NEG -0.004620 0.002047 -2.256937 0.0308
C 14.79240 0.840666 17.59605 0.0000

EC =Y +(0.0076*X_POS -0.0079*X_NEG + 0.0001*Z_POS -0.0046*Z_NEG +14.7924)

Eveiws12 b, Jo Tlae) el slaed : yall
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Included observations: 45

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(X_POS) 0.003358 0.001059 3.169644 0.0033
D(X_NEG(-1)) -0.004453 0.001174 -3.792694 0.0006
D(Z_POS(-1)) 0.000168 5.19E-05 3.240230 0.0027
CointEq(-1)* -0.371052 0.056018 -6.623782 0.0000
R-squared 0.686111 Mean dependent var 0.47688
Adjusted R-squared 0.636550 S.D. dependent var 0.72060
S.E. of regression 0.434432 Akaike info criterion 1.31248
Sum squared resid 7.171783 Schwarz criterion 1.59351
Log likelihood -22.53080 Hannan-Quinn criter. 1.41724
Durbin-Watson stat 2.199437

* p-value incompatible with t-Bounds distribution.
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D(Y) = C(1) + CQ2)*Y(-1) + C3)*X_ I& /+ C(4)*X_NEG(-1) + C(5)*Z_POS(-1)
+ C(6)'Z_NEG + C(7*D(X_POS) + C@ByDX_POS(-1)) + CO*DX_NEG) +
C0y*DX_NEG(-1)) + C(11y*D(Z_POS) + C(12y'D(Z_POS(-1)) — (9)

t QW (7) doukt I3 n skl Jor 1 3 (X)) pasall Bl jlasl (5,4 (9) aalald e 00 JUU

| Jest ) () pisald Sl et s (7) B Jpk

Wald Test:

Equation: NARDL

Test Statistic Value df Probability
t-statistic -1.723405 33 0.0942
F-statistic 2.970125 (1, 33) 0.0942
Chi-square 2.970125 1 0.0848

Eveiws12 mab, e Tolael el sl © pual
o) r S Slpine L ) Sl Bl e T ) oSl (7) 3, Jotd) (3 8l el pas
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3 (2) el Bl jles) i LS (%0.05) o T o statistic , Chi-square)
T (8 ) oy daadl I e Ll Y

st o1 (Z) el Bl i s : (8) o3y gk

Wald Test:
Equation: NARDL
Test Statistic Value df Probability
t-statistic -1.503898 33 0.1421
F-statistic 2.261709 (1, 33) 0.1421
Chi-square 2.261709 1 0.1326
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Heteroskedasticity Test: ARCH
F-statistic 0.784878 Prob. F(1,42) 0.3807
Obs*R-squared 0.807169 Prob. Chi-Square(1) 0.3690

Eveiws12 b, Jo Tloze) el slaed -yl
ale Y z3sadl o ) ool (10) o3y Joudkt & &) ool il ey : G By USCsw jlas! . 0
(0.05) oo 55T 2 5 (0.28) caly (Prob. F)aus 0¥ ells 5 ol bl V1 alSCew e
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 1.312543 Prob. F(2,31) 0.2837
Obs*R-squared 3.513118 Prob. Chi-Square(2) 0.1726

Eveiws12 mab, e Tolael el sl © pual
oo ale Y st 0L bl (1) o) Kl & @) ondl il s @ Bloal) el gl gl . 2
Bugiall gt o 1T 29 (0.94) il ) (PTOD) 2ud I3 o Wl 5 el b sl S
Tk asjpe S5 0F e Joy L (0.05)

L Slodl mdalt gl Jlast z (1) 0By JSCEU

Series: Residuals
Sample 199952 2021S2
Observations 45

Mean 5.86e-15
Median 0.007008
Maximum 0.846712
Minimum -0.918955

Std. Dev. 0.403726

Skewness -0.073877

I I I II I - o

. . . Jarque-Bera 0.106523
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

Probability 0.948132

8
7
6
5
4
3
2
1
[0}
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