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Abstract

The aim of this Research is to the future trends of Inflation rates in Sudan. the
problem of Research is to determine the variables affecting the Phenomenon of
Inflation rates, and the direction of influence The Hypothesis of this Research is that:
There is a statistically significant relation between Inflation rates, and the variable:
Government Development spending, Exchange rate, and Money supply.
The Research used descriptivemethodology, and Econometrics methodology.
The Research reached several results, The most important of which are: there is a
cointegration between Inflation rates, and the factors affecting it, that is, there is a
balance relation in the long term.

-There is a significant relation between Inflation rates, and the variables
represented by Government Development spending, Exchange rate and Money
supply.

The future trends of Inflation rates, based on The estimated model output are:
-The inverse relation between Inflation rates, and Government Development spending.
-The reverse relation between Inflation rates, and the Exchange rate.
-The money supply has week effect on Inflation rates.

The Research recommends:

Increasing Government Development spending, and toadopt policies that will

improve and stabilize the Exchange rate.
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i) Sl e adal assall GENI | il ja
1989 22.71 74.08 5428.2 0.05
1990 31.64 67.38 39065.1 0.05
1991 52.7 122.52 3692.3 0.05
1992 141.6 119.24 1268.5 0.1
1993 268.58 101.18 134037 0.13
1994 405.35 115.93 219989 0.22
1995 705.87 68.97 21575 0.4
1996 1165.99 130.44 84430 1.25
1997 1597.14 47.19 12790.8 1.58
1998 2069.51 17.01 174825 1.99
1999 2579.18 16.16 219595 2.52
2000 3466.71 8.02 336938 2.57
2001 4322.13 4.92 418603.1 2.59
2002 5632.67 8.30 517850.1 2.63
2003 7392.13 7.7 739395.1 2.61
2004 9604.47 8.46 1103834 2.58
2005 13781.89 8.5 1385300 2.31
2006 17871.77 7.2 1376700 2.17
2007 19714.62 8.1 1876670 2.02
2008 22933.16 14.3 1798650 2.09
2009 28314.48 11.2 1976520 2.33
2010 35497.9 13.08 205467 2.67
2011 41855.97 18.1 219393 2.67
2012 5866.3 35.1 29609 3.3
2013 66445.7 37.1 97550 5.75
2014 77739 36.9 99460 5.59
2015 93643.6 16.9 119278 6.07
2016 120800.1 13.5 130999 6.7
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sl jiial (ADF)Jaral) jlgh S0 JLid) gl gy (2)ad gale—
Null Hypothesis: D(INF) has a unit root
Exogenous: Constant

Lag Length: O (Automatic — based on SIC, maxlag=6)

t—Statistic Prob.*

Augmented Dickey—Fuller test -

statistic 7.275657 0.0000

Test critical -
values: 3.711457
1% level
2.981038
5% level
10%
2.629906
level

*MacKinnon (1996) one-sided p-values.

Augmented Dickey—Fuller Test Equation
Dependent Variable: D(INF,2)

Method: Least Squares
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Date: 04/23/18 Time: 21:38

Sample (adjusted): 1991 2016

Included observations: 26 after adjustments

Coefficie
Variable nt Std. Error t—Statistic Prob.
1.37557 -
D(INF(—I)) 0 0.189065 7.275657 0.0000
2.89827 -
C 2 5.019503 0.577402 0.5690
0.68804 Mean dependent().12692
R-squared 9 var 3

Adjusted R- 0.67505
squared 1
S.E. of 25.5065

regression 8
Sum squared 15614.0

resid 6

99

S.D. dependent44.7450

var 2

Akaike info9.38955

criterion 4
9.48633
Schwarz criterion 0



120.064 Hannan—-Quinn9.41742
Log likelihood 2 criter. 2

52.9351 Durbin—-Watson1.75168

F-statistic 8 stat 2
0.00000
Prob(F-statistic) 0

radudil) el (PP) (0 gom ouild JLid) milil a gy (3)ad) 3ale
Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett

kernel

Adj. t-Stat Prob.*

Phillips—Perron test statistic 7.246633 0.0000

Test critical -

values: 1% level 3.711457

5% level -

100



2.981038

10% -

level 2.629906

*MacKinnon (1996) one-sided p-values.

600.54

Residual variance (no correction) 07

614.58

HAC corrected variance (Bartlett kernel) 60

Phillips—Perron Test Equation

Dependent Variable: D(INF,2)

Method: Least Squares

Date: 04/23/18 Time: 21:41
Sample (adjusted): 1991 2016

Included observations: 26 after adjustments

Variable Coefficie Std. Error t—Statistic Prob.
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nt

1.37557

D(INF(-1)) 0 0.189065 7.275657 0.0000
2.89827 -

C 2 5.019503 0.577402 0.5690

0.68804 Mean dependent().12692

R-squared 9 var 3

Adjusted R- 0.67505 S.D. dependent44.7450

squared 1 var 2

S.E. of 25.5065 Akaike info9.38955

regression 8 criterion 4

Sum squared 15614.0 9.48633

resid 6  Schwarz criterion 0

120.064 Hannan-Quinn9.41742

Log likelihood 2 criter. 2

F-statistic 52.9351 Durbin-Watson1.75168
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8 stat 2

0.00000

Prob(F-statistic) 0

raghill (2 se el (PP)(gm oualid Lol gl i g (4)ad, dala
Null Hypothesis: MS has a unit root
Exogenous: Constant
Bandwidth: 7 (Newey-West automatic) using Bartlett

kernel

Adj. t-Stat Prob.*

3.28362

Phillips—Perron test statistic 3 1.0000
Test critical -
values: 1% level 3.699871
5% level 2.976263
10% -
level 2.627420
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*MacKinnon (1996) one-sided p-values.

2.02E+
Residual variance (no correction) 08
762867
HAC corrected variance (Bartlett kernel) 78
Phillips—Perron Test Equation
Dependent Variable: D(MS)
Method: Least Squares
Date: 04/23/18 Time: 21:44
Sample (adjusted): 1990 2016
Included observations: 27 after adjustments
Coefficie
Variable nt Std. Error t-Statistic Prob.
0.12470
MS(-1) 00.114115 1.092756 0.2849
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2334.30

C 1 3453.219 0.675978 0.5053

0.04558

R-squared 7
Adjusted R- 0.00741
squared 1
S.E. of 14782.4
regression 8
Sum squared 5.46E+(

resid 9

296.504

Log likelihood 7
1.19411

F-statistic 6
0.28492

Prob(F-statistic) 0

Mean dependent4473.23

var 7

S.D. dependent14837.5

var 6

Akaike info22.1114

criterion 6
22.2074
Schwarz criterion 5

Hannan-Quinn22.1400

criter. 0

Durbin—Watson?2.82269

stat 8
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tipal) el (ADF)gatall JUgh S0 JUd) gl gl gy (5)ad, (gale

Null Hypothesis: D(EX) has a unit root
Exogenous: Constant

Lag Length: O (Automatic — based on SIC, maxlag=6)

t—Statistic Prob.*

Augmented Dickey—Fuller test -

statistic 4.313617 0.0024

Test critical -

values: 1% level 3.711457

5% level 2.981038
10% -
level 2.629906

*MacKinnon (1996) one-sided p-values.
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Augmented Dickey—Fuller Test Equation
Dependent Variable: D(EX,2)
Method: Least Squares
Date: 04/23/18 Time: 21:50
Sample (adjusted): 1991 2016

Included observations: 26 after adjustments

Coefficie

Variable nt Std. Error t—Statistic Prob.

0.87991 -
D(EX(-1)) 3 0.203985 4.313617 0.0002
0.22796

C 40.115104 1.980511 0.0592

0.43671 Mean dependent().02423

R-squared 6 var 1
Adjusted R- 0.41324 S.D. dependent().69873
squared 6 var 7
S.E. of 0.53523 Akaike info1.66156

regression 2 criterion 9
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Sum squared 6.87535

1.75834

resid 0  Schwarz criterion 6
19.6004 Hannan—-Quinn1.68943
Log likelihood 0 criter. 7
18.6072 Durbin-Watson2.00451
F-statistic 9 stat 1
0.00023
Prob(F-statistic) 8

tdpual) jr el (PP) G gom ualid JLEA) il uda gy (6)ad) (3ol

Null Hypothesis: D(EX) has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett

kernel

Adj. t-Stat Prob.*

Phillips—Perron test statistic 4.313617 0.0024
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Test critical -

values: 1% level 3.711457
5% level 2.981038

10% -

level 2.629906

*MacKinnon (1996) one-sided p-values.

0.2644

Residual variance (no correction) 37

0.2644

HAC corrected variance (Bartlett kernel) 37

Phillips—Perron Test Equation

Dependent Variable: D(EX,2)

Method: Least Squares

Date: 04/23/18 Time: 21:56

Sample (adjusted): 1991 2016
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Included observations: 26 after adjustments

Coefficie
Variable nt Std. Error t—Statistic Prob.
0.87991 -
D(EX(—I)) 30.203985 4.313617 0.0002
0.22796
C 40.115104 1.980511 0.0592
0.43671 Mean dependent().02423
R-squared 6 var 1

Adjusted R- 0.41324

squared 6

S.E. of 0.53523

regression 2

Sum squared 6.87535

resid 0

19.6004

Log likelihood 0

110

S.D. dependent().69873

var 7

Akaike info1.66156

criterion 9
1.75834
Schwarz criterion 6

Hannan—-Quinn1.68943

criter. 7



18.6072 Durbin—-Watson2.00451

F-statistic 9 stat 1
0.00023
Prob(F-statistic) 8

tasSall G ysial (ADF) madall Jligh S LA il i g (7)pd) ala
Null Hypothesis: D(G) has a unit root
Exogenous: Constant

Lag Length: ( (Automatic — based on SIC, maxlag=6)

t—Statistic Prob.*

Augmented Dickey—Fuller test -

statistic 5.159203 0.0003

Test critical -

values: 1% level 3.711457

5% level 2.981038
10% -
level 2.629906
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*MacKinnon (1996) one-sided p-values.

Augmented Dickey—Fuller Test Equation
Dependent Variable: D(G,2)
Method: Least Squares
Date: 04/23/18 Time: 21:59
Sample (adjusted): 1991 2016

Included observations: 26 after adjustments

Coefficie

Variable nt Std. Error t—Statistic Prob.

1.05160 -
D(G(-1)) 2 0.203830 5.159203 0.0000
3761.87

C 7 78348.23 0.048015 0.9621

0.52585 Mean dependent842.919

R-squared 5 var 2
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Adjusted R- 0.50609
squared 8
S.E. of 399473.

regression 2

Sum squared 3.83E+1

resid 2

371.197

Log likelihood 3
26.6173

F-statistic 8
0.00002

Prob(F-statistic) 8

S.D. dependent568417.
var 6

Akaike info28.7074

criterion 8
28.8042
Schwarz criterion 6

Hannan—-Quinn28.7353

criter. 5

Durbin—Watson1.97653

stat 8

tagSall AN jpial (PP g (uld Lod) il gy (8)ad, (gale

Null Hypothesis: D(G) has a unit root

Exogenous: Constant

Bandwidth: 2 (Newey-West automatic) using Bartlett

113



kernel

Adj. t-Stat Prob.*

Phillips—Perron test statistic 5.167692 0.0003

Test critical -
values: 1% level 3.711457
5% level 2.981038

10% -

level 2.629906

*MacKinnon (1996) one-sided p-values.

1.47E+
Residual variance (no correction) 11
1.70E+

HAC corrected variance (Bartlett kernel) 11
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Phillips—Perron Test Equation
Dependent Variable: D(G,2)
Method: Least Squares

Date: 04/23/18 Time: 22:03
Sample (adjusted): 1991 2016

Included observations: 26 after adjustments

Coefficie

Variable nt Std. Error t—Statistic Prob.

1.05160 -
D(G(-1)) 2 0.203830 5.159203 0.0000
3761.87

C 7 78348.23 0.048015 0.9621

0.52585 Mean dependent842.919

R-squared 5 var 2
Adjusted R- (0.50609 S.D. dependent568417.
squared 8 var 6

S.E. of 399473. Akaike info28.7074
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regression 2

Sum squared 3.83E+1

resid 2

371.197

Log likelihood 3
26.6173

F-statistic 8
0.00002

Prob(F-statistic) 8

criterion 8

28.8042

Schwarz criterion 6

Hannan-Quinn28.7353

criter. 5

Durbin—Watson1.97653

stat 8

& jidial) Jalsil) JLd) geilii e gy (9) ) (ke

Date: 04/23/18 Time: 22:19

Sample (adjusted): 1991 2016

Included observations: 26 after adjustments

Trend assumption: Linear deterministic trend

Series: EX G INF MS

Lags interval (in first differences): 1 to 1




Unrestricted Cointegration Rank Test (Trace)

Hypothesize
d Trace 0.05
No. of
Critical
CE(s) Eigenvalue Statistic Prob.**
Value
None * (.920890 100.8071 0.0000
47.85613
Atmost 1 * 0.604019 34.84717 0.0120
29.79707
At most 2 (.274997 10.76107 0.2266
15.49471
At most 3 (.088176 2.400004 0.1213
3.841466

Trace test indicates 2 cointegrating eqn(s) at the (.05 level

* denotes rejection of the hypothesis at the (.05 level

**MacKinnon—-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesize
d Max-Eigen 0.05
No. of Critical
CE(s) Eigenvalue Statistic Value Prob. **
None * (0.920890 65.95993 27.58434 0.0000
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Atmost 1 * 0.604019 24.08610 21.13162

0.0186
At most 2 (0.274997 8.361068 14.26460

0.3432
At most 3 (0.088176 2.400004 3.841466

0.1213

Max—-eigenvalue test indicates 2 cointegrating eqn(s) at the
0.05 level
* denotes rejection of the hypothesis at the (.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by

b'*S11*b=I):

EX G INF MS

-1.395775 -1.18E-06 -0.038723 1.82E-05

2.104559 1.32E-06 0.044415 -0.000125

0.330099 -1.97E-06 -0.007281 -1.74E-05

-0.179033 2.34E-07 0.025379 1.64E-05

Unrestricted Adjustment Coefficients (alpha):

D(EX) -0.183093 -0.203269 0.026131
0.003389
D(G) 21976.22 111910.0 173316.6 -36358.46

D(INF) 10.15909 -11.49805 -0.511322 -4.599721
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D(MS) -8777.878 442.3003 -1064.161 -2248.871

1 Cointegrating Log

Equation(s):  likelihood -743.4654

Normalized cointegrating coefficients (standard error in
parentheses)
EX G INF MS
1.000000 8.49E-07 0.027743 -1.30E-05

(1.0E-07) (0.00158) (2.6E-06)

Adjustment coefficients (standard error in
parentheses)
D(EX) 0.255556
(0.08484)
D(G) -30673.86
(118846.)
D(INF) -14.17980
(6.75647)

D(MS) 12251.94
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(2581.57)

2 Cointegrating Log

Equation(s):  likelihood -731.4223

Normalized cointegrating coefficients (standard error in
parentheses)

EX G MS
INF

1.000000  0.000000 ~0.000191
0.002290

(1.9E-05)
(0.00969)

0.000000  1.000000 209.0841
29981.15

(23.7343)
(12064.5)

Adjustment coefficients (standard error in
parentheses)
D(EX) -0.172235

~5.15E-08

(0.10193) (7.2E-08)

D(G) 204847.4 0.121757
(205530.) (0.14441)
D(INF) -38.37812 -2.72E-05

(10.3575) (7.3E-06)
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D(MS) 13182.79 0.010986

(4664.08) (0.00328)

3 Cointegrating Log

Equation(s):  likelihood -727.2418

Normalized cointegrating coefficients (standard error in
parentheses)
EX G INF MS
1.000000 0.000000 0.000000 -0.000211
(2-0E-05)
0.000000 1.000000 0.000000 —-59.65189
(12.8271)
0.000000 0.000000 1.000000 0.008963

(0.00104)

Adjustment coefficients (standard error in
parentheses)
D(EX) -0.163609 -1.03E-07 -0.002129

(0.10171) (1.1E-07) (0.00237)
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D(G) 262059.1 —0.219651 2857.474
(182270.) (0.18974) (4249.17)
D(INF) -38.54690 -2.62E-05 —0.900349
(10.4416) (1.1E-05) (0.24342)
D(MS) 12831.51 0.013082 367.2977

(4664.56) (0.00486) (108.743)

oba bl ) S sl il g g (10)ad) Gale
Covariance Analysis: Ordinary
Date: 04/24/18 Time: (05:54
Sample: 1989 2016

Included observations: 28

Covariance

Correlation MS G EX

MS | 9.69E+08

1.000000

G [-6.99E+08 3.85E+11

-0.036228 1.000000
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EX| 49404.57 17656.14 3.306424

0.872697 0.015659 1.000000

t A ol ) Al LA ailil e gy (11)ad, (3ala

Dependent Variable: INF
Method: Least Squares

Date: 04/24/18 Time: 05:58
Sample: 1989 2016

Included observations: 28

Coefficie

Variable nt Std. Error t—Statistic Prob.

96.7744

C 59.419291 10.27407 0.0000

0.00083

MS 7 0.000316 2.650337 0.0140

EX 25.5210 5.402233 4.724174 0.0001

123



8

-3.01E- -
G 05 7.74E-06 3.885678 0.0007
0.67430 Mean dependent4().6242
R-squared 1 var 9

Adjusted R- 0.63358
squared 8
S.E. of 25.2602

regression 1

Sum squared 15313.8

resid 7

127.990

Log likelihood 6
16.5625

F-statistic 2
0.00000

Prob(F-statistic) 5

S.D. dependent41.7303

var 6

Akaike info9.42790

criterion 1
9.61821
Schwarz criterion 6

Hannan—-Quinn9.48608

criter. 2

Durbin—Watson1.72609

stat 2
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Heteroskedasticity Test: ARCH

0.01303
F-statistic 8 Prob. F(1,25) 0.9100
0.01407
Prob. Chi-
*R-
Obs*R-squared 4 Square(1) 0.9056

Test Equation:

Dependent Variable: RESID/2
Method: Least Squares
Date: 09/25/18 Time: 15:08
Sample (adjusted): 1990 2016

Included observations: 27 after adjustments

Coefficie
. Std.
Variable nt Error t-Statistic Prob.
563.354
C d 211.69972.661104 0.0134
0.02294
o -
RESID"2(-1) 2 ( 5009200.114185 02100
0.00052 550.41
R-squared 1 Mean dependent 79
var
Adjusted R- 0.03945 911.42
squared 8 S.D. dependent 12

var
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S.E. of 929.228 Akaike info 16.577

regression 7 criterion 77
Sum squared 2158664 16.673
resid 8 Schwarz criterion 76

221.799 Hannan-Quinn 16.606

Log likelihood 9 criter. 32
0.01303 1.9791
F-statistic 8 Durbin-Watson stat 67
0.91000

Prob(F-statistic) 3

i dgalll i il g gy (13)ad, gale

Dependent Variable: INF
Method: Least Squares

Date: 04/24/18 Time: 05:58
Sample: 1989 2016

Included observations: 28

Coefficie

Variable nt Std. Error t—Statistic Prob.

96.7744

C 59.419291 10.27407 0.0000

0.00083

MS 7 0.000316 2.650337 0.0140

25.5210 -

EX 8 5.402233 4.724174 0.0001
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160

-3.01E-

G 05 7.74E-06 3.885678 0.0007

0.67430 Mean dependent4().6242

R-squared 1 var 9

Adjusted R- (0.63358 S.D. dependent41.7303

squared 8 var 6

S.E. of 25.2602 Akaike info9.42790

regression 1 criterion 1

Sum squared 15313.8 9.61821

resid 7 Schwarz criterion 6

127.990 Hannan-Quinn9.48608

Log likelihood 6 criter. 2

16.5625 Durbin-Watson1.72609

F-statistic 2 stat 2
0.00000
Prob(F-statistic) 5

t il Jalra i g3(14)ad ) (3ala
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Forecast: INFF

Actual: INF

Forecast sample: 1989 2021
Adjusted sample: 1989 2016

Included observations: 28

Root Mean Squared Error  23.38641

Mean Absolute Error 18.39324
Mean Abs. Percent Error  82.49580
Theil Inequality Coefficient 0.211732
Bias Proportion 0.000000
Variance Proportion 0.098202
Covariance Proportion  0.901798
Theil U2 Coefficient 2.649727
Symmetric MAPE 61.43446




G

1989  5428.2

1990  39065.1

1991  6392.3

1992 1268.5

1993 134037

2002 S17BHR9

2003 73980373

2008 1183834

2003 13%3R08

1998 174825

1999 219595

2000 336938

2001 418603.1

i) 3ay A )l cilily(15)ad ) gale

INF MS
74.08 22.71
67.38 31.64

122.52 52.7

119.24 141.6

101.18  268.58

118.93 5603.83

6807 7303.833

18484 96083499

478l9 13387.39

17.01 2069.51

16.16 2579.18

8.02 3466.71

4.92 4322.13
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EX

0.05

0.05

0.05

0.1

0.13

0.63

2064

2.38

2.38

1.99

2.52

2.57

2.59



2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

1396700

1876670

1798650

1976520

205467

219393

29609

97550

99460

119278

130999

817396.1

840833.4

864270.9

887707.6

911144.6

7.2

8.1

14.3

11.2

13.08

18.1

35.1

37.1

36.9

16.9

13.5

8.39

7.72

7.78

6.76

6.28

17871.77

19714.62

22933.16

28314.48

35497.9

41855.97

5866.3

66445.7

77739

93643.6

120800.1

64648.15

67668.08

70688.21

73708.38

76729.47
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2.17

2.02

2.09

2.33

2.67

2.67

3.3

5.75

5.59

6.07

6.7

5.22

5.45

5.65

5.815

6.08



