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Abstract

This study presented the determinants of investment in Sudan, using
simultaneous equations models during the period 1991 - 2015. The
problem of the study is that investment is one of the factors which led to
the current development in economic development and the use of new
methods to suit the requirements of the economy , so should interest in
investing in different fields , and the problem of research has emerged
through the following questions: What is the contribution of investment
in reducing high inflation rates? What are the specific factors for
investment and what is the relationship between investment and these
determinants? . The study also hypothesized a positive relationship
between investment and Gross Domestic Product , and an inverse
relationship between investment and cost of finance , exchange rate and
inflation. And methods of this study the descriptive method , the
treatment of statistical analysis and product demo . The study found a
positive relationship statistically significant meaning between investment
and GDP, the existence of an inverse relationship statistically significant
meaning between each of the investment and the exchange rate and the
cost of financing , and the existence of an inverse relationship between
investment and inflation . The study recommended the following: To
invest in various fields through the use of modern technology, and
facilitate the procedures of investors, especially the national investor,
which in turn leads to increased production and productivity , And the
need to improve GDP to increase investment .
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G CF EX INF% GDP I R
2719.1 28.0 | 0.045 122.5 8498.0 |73.1 1991
2492.1 329 |01 119.2 9057.0 | 188 1992
2161 27.2 |0.1328 |101.2 9471.0 | 246.4 1993
2744 27.0 | 0.216 115.9 9566.0 | 894 1994
2868.5 28.0 |04 69.0 1014.0 | 258.9 1995
1220.6 30.0 |1.2464 |130.4 1074.0 | 1409.1 1996
2868.5 41.7 | 1.5764 |47.2 1142.0 | 2842.9 1997
1755 36.3 [1.9945 | 17.0 1215.6 | 5751.4 1998
2270 24.0 | 2,516 16.2 1294.2 | 44245 1999
3522 24.0 | 25714 | 8.0 1372.6 | 3267.7 2000
3902 15.2 | 2.587 4.9 1464.9 | 6787.5 2001
5178 149 | 2.6334 |8.3 1566.2 | 10426.4 | 2002
7362 16.2 | 2.6082 | 7.7 1717.3 | 9880.1 2003
11039 11.3 | 2.5826 |8.5 1733.5 | 13069.6 | 2004
13847 11.0 | 24358 |85 1904.7 | 16756.3 | 2005
18253 113 | 21715 | 7.2 2082.3 | 20793.5 | 2006
209712 |11.7 | 2.0159 |8.2 2211.0 |22165.3 | 2007
25985.5 |11.8 |2.0913 |14.3 2354.0 | 24496.6 | 2008
249411 |10.8 | 2.2359 |11.2 2800.0 | 7702 2009
24162.1 | 9.8 |2.2373 |13.0 2940.0 | 25158 2010
28578.3 |94 |24851 |18.1 196689.9 | 40831.2 | 2011
26272 113 |44 35.6 243412.8 | 51493.3 | 2012
361785 |12.0 |5.59 37.1 294630.2 | 79989.9 | 2013
50371.2 | 125 | 554 36.9 475827.8 | 89765 2014
548542 |12.8 |6.01 16.9 131078.5 | 97898 2015

sbanBl (538l Sleall = (5 3S pall lagud) eliy (g giall o 8l @ Haadl)
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-3.7856 1% Critical Value* -5.421029 ADF Test Statistic
-3.0114 5% Critical Value
-2.6457 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(11,2)

Method: Least Squares

Date: 09/10/17 Time: 13:53

Sample(adjusted): 1995 2015

Included observations: 21 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0000 -5.421029 0.413846 -2.243470 D(11(-1))
0.0582  2.023038  0.244778 0.495196 D(11(-1),2)
0.4984  0.691008  1985.413 1371.936 C

-106.2524 Mean dependent var 0.793777 R-squared
18620.86 S.D. dependent var 0.770863 Adjusted R-squared
21.16008 Akaike info criterion 8913.487 S.E. of regression
21.30930 Schwarz criterion 1.43E+09 Sum squared resid
34.64198 F-statistic -219.1809 Log likelihood
0.000001 Prob(F-statistic) 1.814650 Durbin-Watson stat

GDP tlaay) Asal) @il = ADF [l S JLad) il (3) o) ale

-3.7856 1% Critical Value* -5.602816 ADF Test Statistic
-3.0114 5% Critical Value
-2.6457  10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP1,2)

Method: Least Squares

Date: 09/10/17 Time: 13:57

Sample(adjusted): 1995 2015

Included observations: 21 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.0000 -5.602816 0.696171 -3.900518  D(GDP1(-1))
0.0141 2.717807 0.433998 1.179524  D(GDP1(-1),2)

0.9537 0.058847  21068.25 1239.810 C
-25029.90 Mean dependent var 0.734316 R-squared
174623.6  S.D. dependent var 0.704796 Adjusted R-squared
25.89013  Akaike info criterion 94877.74 S.E. of regression
26.03935 Schwarz criterion 1.62E+11 Sum squared resid
24.87484  F-statistic -268.8464 Log likelihood
0.000007  Prob(F-statistic) 0.916950 Durbin-Watson stat
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ADF Test Statistic -6.410938 1% Critical Value® -3.7856
5% Critical Value -3.0114
10% Critical Value -2 6457

*Mackinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{INF1,2)

Method: Least Sguares

Date: 06/03/M17 Time: 07:43

Sample(adjusted): 1995 2015

Included observations: 21 after adjusting endpoints

Variable Coefficient  5td. Error  t-Statistic Prob.

D(INF1{-1)) -2.519007 0392923 6410938  0.0000
D{INF1(-1),2) 0447164 0209882 2130543  0.0472

C -0.641658  6.24388% -0.102766  0.9193
R-sguared 0.8968274 Mean dependent var -2 500000
Adjusted R-squared 0.886972 5.0. dependent var 65 05688
S.E. of regression 2859587  Akaike info criterion 9 675965
Sum sguared resid 14719.03  Schwarz criterion 9.825183
Log likelihood -98 59764  F-statistic 7947331
Durbin-\Watson stat 2.023790  Prob(F-statistic) 0.000000
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ADF Test Statistic -6.145230 1% Critical Value® -3.7856
5% Critical Value -3.0114
10% Critical Value -2 6457

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX1,2)

Method: Least Squares

Date: 06/03/17 Time: 07:48

Sample(adjusted): 1995 2014

Included obsemvations: 21 after adjusting endpoints

Variable Coefficient  5td. Error  t-Statistic Frob.

D(EX1(-1)) -1.867857 0303952 -6.145230  0.0000
D(EX1(-1).2) 0692540 0225779  3.067333  0.0066

C 0.085158 0103779 05631493  0.6016
R-squared 0.713138 Mean dependent var 0.022362
Adjusted R-squared 06812656 S.D. dependent var 0.836542
S.E. of regression 0472283 Akaike info criterion 1.469088
Sum squared resid 4.014928 Schwarz criterion 1.616306
Log likelihood -12.42543  F-statistic 22 37402
Durbin-VWatson stat 2.068649 Prob(F-statistic) 0.000013
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ADF Test Statistic -6.005193 1% Critical Value® -3.7856
5% Critical Value -3.014
10% Critical Value -2 6457

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{G1,2)

Method: Least Squares

Date: 06/03/17 Time: 07:51

Sample(adjusted): 1995 2015

Included observations: 21 after adjusting endpoints

Variable Coefiicient  Std. Error  t-Statistic  Prob.
D{G1{-1)) -2.295080 0382182 -6.005133  0.0000
D(G1{-1).2) 0.593984  0.233219 2546896  0.0202
C 957.2243 8422257  1.136541 0.2706
R-squared 0.755578 Mean dependent var -505.8952
Adjusted R-squared 0.728420 5.0 dependent var 7136.041
S.E. of regression 3718.831  Akaike info criterion 1941177
Sum squared resid 249E+08 Schwarz criterion 19.56099
Log likelihood -200.8236 F-statistic 27.821583
Durbin-Watson stat 1.702327  Prob(F-statistic) 0.000003

CFusail AilSS — ADF b S L) guildi (7) a8, (3ake

-3.7856 1% Critical Value* -5.857169 ADF Test Statistic
-3.0114 5% Critical Value
-2.6457  10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CF1,2)

Method: Least Squares

Date: 09/10/17 Time: 14:06

Sample(adjusted): 1995 2015

Included observations: 21 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0000 -5.857169  0.342611 -2.006732 D(CF1(-1))
0.0425  2.182912  0.196526 0.429000 D(CF1(-1),2)
0.9288  0.090590  1.198573 0.108578 C

-0.271429 Mean dependent var 0.763204 R-squared
10.69566 S.D. dependent var 0.736893 Adjusted R-squared
6.373922  Akaike info criterion 5.486226 S.E. of regression
6.523139 Schwarz criterion 541.7762 Sum squared resid
29.00736  F-statistic -63.92618 Log likelihood
0.000002 Prob(F-statistic) 1.899543 Durbin-Watson stat
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Date: 09/10/17 Time: 14:28
Sample: 1991 2015
Included observations: 23

Test
assumption:
Linear
deterministic
trend in the
data
Series: | GDP EX CF
Lagsinterval: 1to 1
Hypothesized 1 Percent 5 Percent Likelihood
No. of CE(s) Critical Value Critical Value Ratio Eigenvalue
None ** 54.46 47.21 71.71718 0.880436
At most 1 35.65 29.68 22.86745 0.510785
At most 2 20.04 15.41 6.423535 0.178776
At most 3 6.65 3.76 1.893460 0.079027

*(**) denotes
rejection of the
hypothesis at
5%(1%)
significance
level
L.R. test
indicates 1
cointegrating
equation(s) at
5%

significance
level
Unnormalized Cointegrating Coefficients:
CF EX GDP |
0.005840 0.122425 3.71E-06 -7.36E-06
-0.038652 -0.029637 5.22E-06 -2.60E-05
0.009384 0.174006 -6.54E-06 2.13E-05
0.009239 -0.261161 -4.26E-06 4.41E-05
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Date: 09/10/17 Time: 14:32
Sample: 1991 2015
Included observations: 23

Test
assumption:
Linear
deterministic
trend in the
data
Series: GDP INF |
Lagsinterval: 1to 1
Hypothesized 1 Percent 5 Percent Likelihood
No. of CE(s) Critical Value Critical Value Ratio Eigenvalue
None 35.65 29.68 26.58715 0.601912
At most 1 20.04 15.41 5.402237 0.191564
At most 2 6.65 3.76 0.511210 0.021981

*(**) denotes
rejection of the
hypothesis at
5%(1%)
significance
level
L.R. rejects
any
cointegration
at 5%
significance
level

Unnormalized Cointegrating Coefficients:

I INF GDP
1.26E-05 0.002544 -5.60E-06
1.29E-06 0.005437 -3.24E-09
4.10E-05 0.004923 -6.67E-06
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Date: 09/10/17 Time: 14:34
Sample: 1991 2015
Included observations: 23

Test
assumption:
Linear
deterministic
trend in the
data
Series: GDP INF EX G
Lagsinterval: 1to 1
Hypothesized 1 Percent 5 Percent Likelihood
No. of CE(s) Critical Value Critical Value Ratio Eigenvalue
None ** 54.46 47.21 68.56982 0.806487
At most 1 * 35.65 29.68 30.79441 0.653344
At most 2 20.04 15.41 6.427688 0.224486
At most 3 6.65 3.76 0.580429 0.024920

*(**) denotes
rejection of the
hypothesis at
5%(1%)
significance
level
L.R. test
indicates 2
cointegrating
equation(s) at

5%
significance
level
Unnormalized Cointegrating Coefficients:

G EX INF GDP
1.30E-05 0.281534 0.009376 -8.57E-06
4.67E-06 0.763913 0.016518 -5.32E-06
2.17E-05 0.322595 0.004175 -4.84E-06
2.61E-05 -0.019838 0.004394 9.79E-08
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ARCH Test:
0.112368  Probability 2.735047 F-statistic
0.103305 Probability 2.653770 Obs*R-squared

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 09/10/17 Time: 14:11

Sample(adjusted): 1992 2015

Included observations: 24 after adjusting endpoints

Prob. t-Statistic Std. Error  Coefficient Variable
0.0319 2.291317 0.056063  0.128459 C
0.1124 1.653798 0.199626 0.330141 RESID"2(-1)

0.190783 Mean dependent var 0.110574 R-squared
0.210877 S.D. dependent var 0.070145 Adjusted R-squared
-0.268158  Akaike info criterion 0.203346 S.E. of regression
-0.169987  Schwarz criterion 0.909693 Sum squared resid
2.735047  F-statistic 5.217897 Log likelihood
0.112368 Prob(F-statistic) 1.956796 Durbin-Watson stat
‘,Jusg\ ‘_,Ja.d\ C.JUS\ dalas — bl (adadl A< adst ARCH kil c_tl:u (12) @EJ @ala
ARCH Test:
0.002029  Probability 20.25103 F-statistic
0.102541 Probability 14.59949 Obs*R-squared

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 09/10/17 Time: 14:38

Sample(adjusted): 2001 2015

Included observations: 15 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.7629 0.318616  1.79E+09 5.71E+08 C

0.2764 -1.221386  0.423393 -0.517126 RESID"2(-1)
0.7852 0.287607  0.450023 0.129430 RESID"2(-2)
0.0170  3.516674  0.499695 1.757265 RESID"2(-3)
0.0354 2.861039  0.839534 2.401940 RESID"2(-4)
0.5287 -0.676515 1.705082 -1.153513 RESID"2(-5)
0.8121 0.250639 2.489656 0.624005 RESID"2(-6)
0.3734  0.977198 2.505908 2.448768 RESID"2(-7)
0.9477 0.068922  3.449506 0.237748 RESID"2(-8)
0.5078 -0.712789  3.616789 -2.578008 RESID"2(-9)

7.79E+09 Mean dependent var 0.973299 R-squared

1.29E+10 S.D. dependent var 0.925237 Adjusted R-squared
47.04163  Akaike info criterion 3.53E+09 S.E. of regression
47.51366  Schwarz criterion 6.23E+19 Sum squared resid
20.25103  F-statistic -342.8122 Log likelihood
0.002029 Prob(F-statistic) 1.875696 Durbin-Watson stat
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ARCH Test:
0.761401  Probability 0.094518 F-statistic
0.748649  Probability 0.102670 Obs*R-squared

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 09/10/17 Time: 14:41

Sample(adjusted): 1992 2015

Included observations: 24 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.0678 1.920596 227.9266 437.7549 C
0.7614 -0.307438  0.212884 -0.065449 RESID"2(-1)

410.7617 Mean dependent var 0.004278 R-squared

1009.949 S.D. dependent var -0.040982 Adjusted R-squared
16.79301 Akaike info criterion 1030.436 S.E. of regression
16.89118 Schwarz criterion 23359563 Sum squared resid
0.094518  F-statistic -199.5161 Log likelihood
0.761401  Prob(F-statistic) 1.986108 Durbin-Watson stat
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System: SYS01

Estimation Method: Weighted Two-Stage Least Squares

Date: 09/07/17 Time: 08:24

Sample: 1991 2015

Included observations: 25

Total system (balanced) observations 75

Convergence achieved after: 1 weight matrix, 3 total coef iterations

Prob. t-Statistic Std. Error  Coefficient

0.0000 10.34691  0.969486 10.03119 C(1)
0.0035  3.034361  0.054567 0.165575 C(2)
0.0000 -10.86838  0.104659 -1.137474 C(3)
0.0001 -4.303938  0.256672 -1.104700 C(4)
0.0357 2.145116 21041.19  45135.80 C(5)
0.0803 -1.777189 299.9175 -533.0101 C(6)
0.0000  8.352925  0.448594  3.747076 C(7)
0.0022 3.188252  45.16595 144.0004 C(8)
0.1341 -1.517226 10.25223  -15.55495 C(9)
0.0078 -2.745620  3.788739 -10.40244 C(10)
0.6062 -0.518046 12.59451  -6.524537 C(11)

2.32E+11 Determinant residual covariance
Equation: LOG(1)=C(1)+C(2)*LOG(GDP)+C(3)*LOG(EX)*(-1)+C(4)

*LOG(CF)
Observations: 25
8.760089 Mean dependent var 0.952217 R-squared
2.019150 S.D. dependent var 0.945391 Adjusted R-squared
4.675418 Sum squared resid 0.471846 S.E. of regression

1.866620 Durbin-Watson stat

Equation: GDP*(-1)=C(5)+C(6)*(INF)+C(7)*()*(-1)
Observations: 25

-56244.70 Mean dependent var 0.737203 R-squared
120699.4 S.D. dependent var 0.713313 Adjusted R-squared
9.19E+10 Sum squared resid 64626.31 S.E. of regression

2.043983 Durbin-Watson stat
Equation: INF=C(8) +C(9)*LOG(I)+C(10)*LOG(GDP)*(-

1)+C(11)*LOG(G)
Observations: 25

39.32000 Mean dependent var 0.767299 R-squared
43.00161 S.D. dependent var 0.734056 Adjusted R-squared
10327.10 Sum squared resid 22.17581 S.E. of regression

1.734481 Durbin-Watson stat
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Forecast IF

Actual:l
Forecastsample:1991 2015

Included observations: 25

RootMean Squared Hr4d4.221
Mean Absolute Error 4769.007
Mean Abs.PercentEr36r57210
Theillnequality Coeffi0iéf6287
Bias Proportion  0.002595
Variance Proportiod.000311
Covariance Propodt@t7094

aay) taal il Aslea — 55 il (16) o3, Gale

Forecast GDPF

Actual: GDP
Forecastsample:1991 2015

Included observations: 25

RootMean Squared B0624.85
Mean Absolute Error 37394 .45
Mean Abs.PercentE@6#.3352
Theillnequality Coeffioien6414
0.000000

Bias Proportion
Variance Proportiod.076076

Covariance Propo0dt®23924
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20
ForecastINFF
Actual:INF
150 Forecastsample:1991 2015
Included observations: 25
100
RootMean Squared B9®@0574
501 Mean Absolute Error 14.06462
Mean Abs.PercentEr88161294
Theillnequality Coeffi0i¢iB8186
04 Bias Proporton  0.000000
Variance Proportioh.063063
50 Covariance Propodt®36937
-10IIIIIIIIIIIIIIIIIIIIIII
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