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ABSTRACT

The study tackled the problem of the auto- correlation applying on the import function in
Sudan during 1980-2014.

The study aimed to uncover the factors that effect on the import function during the
above mentioned period, to uncover the auto- correlation case, to review the problem's
reasons, sources and the resulting effects and means of its treatment.

The problem of the study is represented in that some of the estimated standard models
suffering problems in the standard economy because of the deficiency of one of the
normal squares hypotheses, the top of these problems : the problem of the auto-
correlation that resulting of the auto- correlation among the random variable values, the
matter that resulted in estimations that don't have efficiency property and the smallness
of the standard errors size, the lack of authenticity in using the models for forecasting.

The researcher used the descriptive analytic method to present the available data on the
import function in Sudan and the econometric methodology in constructing the import
function model in Sudan.

The study included an introduction and four chapters.

The study reached to several results top of them; that the import function model in Sudan
during 1980-2014 is suffering the problem of the auto-correlation problem, and that the
capability of the model on forecasting is high.

The researcher recommended to carry out further studies on this theme, working to
increase the exports to increase the foreign currencies demand and to replace imports,
and that the custom taxation should have effect to restrict the import of the unnecessary
commodities.

The researcher concluded the study by mentioning the resources and references.
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1980/ 0.005000 | 30.65000 397.2000 1127.400 689.4000 -62143.80 379.0000

1981| 0.009000 | 43.47000 495.1000 1633.600 792.7000 -58081.60 241.3000

1982| 0.013000 | 42.59000 704.0000 750.3000 400.9000 -75925.90 1606.600

1983| 0.013000 | 67.43000 959.2000 703.2000 514.2000 -58445.50 1530.300

1984| 0.025000 | 7742.000 393.6000 599.8000 519.0000 -36129.20 54.23000

1985/ 0.025000 | 84.96000 511.9000 579.0000 444.2000 -43704.20 231.0300

1986/ 0.025000 | 51.75000 673.9000 633.7000 326.8000 -16028.40 801.0000

1987| 0.045000 | 195.0000 729.6000 694.8000 265.0000 -20485.90 945.7000

1988/ 0.045000 | 188.8000 935.8000 948.5000 427.0000 -31839.30 1432.500

1989| 0.045000 | 210.0100 1651.300 1051.000 544.4000 -15281.50 2200.100

1990/ 0.045000 | 192.0900 2202.200 712.9000 333.7000 -6229.760 0.513300

1991| 0.045000 | 400.0000 3853.200 1250.800 308.7000 -16416.30 517.8000

1992| 0.100000 | 2025.000 4218.200 890.3000 221.6000 -56460.00 730.5000

1993| 0.132800 | 3646.000 7295.800 1161.500 523.9000 -383.1970 1445.800

1994| 0.216000 | 7426.000 8551.300 1161.500 523.9000 -321.5890 1938.600

1995/ 0.400000 | 6108.000 10124.30 1184.800 555.7000 -203.6360 2235.100

1996| 1.246400 | 27676.00 8382.500 1504.400 620.3000 -285.2640 1127.300

1997| 1.576500 | 45021.00 10213.50 1421.900 594.2000 -439.6640 1280.500

199g| 1.994500 | 60960.00 11023.10 1732.200 595.7000 -629.5300 1423.900

1999| 2.516000 | 83175.10 10737.60 1256.200 780.1000 -359.4330 1125.900

2000/ 2.571400 | 72060.00 13140.30 1366.410 1806.700 99.68112 975.0000

2001| 2.587000 | 77103.50 15698.30 2024.840 1698.700 -32.04060 7943.000

2002| 2.633400 | 97800.00 18154.90 2152.830 1949.110 -69.39490 11337.00

2003| 2.608200 | 117709.0 21850.90 2536.100 2542.170 -101.5370 3930.000

2004| 2.582600 | 1856657. 26627.40 3586.180 3777.750 -110.0440 5402.000

2005| 2.435800 | 257836.1 37102.70 5945.990 4824.280 -685.2950 12028.00

2006 2.171500 | 266526.3 45492.70 7104.690 5656.560 -768.5660 13330.00

2007| 2.015900 | 289645.1 56444.30 7722.400 8879.240 -122.5140 16313.00

2008| 2.091300 | 309125.0 61122.90 8229.360 11781.45 -109.1140 25048.00

2009| 2.235900 | 3386454. 64128.60 8528.010 7833.690 -141.7560 10299.00

2010 2.237300 | 359856.9 70218.10 8839.400 11404.28 -100.5490 23374.00

2011| 2-485100 | 4932513. 52294.10 8127.560 9655.680 -1794734. 2666.200
2012| 4.400000 | 51369854 | 51244.80 8122.680 4066.500 | -13957449 661.1000
2013| 5.590000 | 61369856 | 62027.40 8727.900 7086.200 -8987882. 1882.800

2014/ 5-800000 | 68734238 | 82039.30 8105.100 4350.200 4861.100 5034.200
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Date: 04/27/16 Time: 18:43

Sample: 1980 2014

Included observations: 33
Test assumption:
Linear deterministic
trend in the data

Series: EX GDP IM TI XP

Lags interval: 1to 1

Likelihood 5 Percent 1 Percent Hypothesized
Eigenvalue Ratio Critical Value Critical Value No. of CE(s)
0.886674 160.2704 68.52 76.07 None **
0.792730 88.41327 47.21 54.46 At most 1 **
0.509915 36.48004 29.68 35.65 At most 2 **
0.298172 12.94524 15.41 20.04 At most 3
0.037492 1.261032 3.76 6.65 At most 4
*(**) denotes
rejection  of  the
hypothesis at
5%(1%) significance
level

L.R. test indicates 3
cointegrating
equation(s) at 5%
significance level

UnnormalizedCointegrating Coefficients:

EX GDP IM Tl XP
-0.053166 6.59E-06 -0.000214 -8.85E-09 0.000106
-0.055139 4.69E-05 3.46E-05 -2.51E-08 -0.000288
0.081250 -3.98E-05 0.000497 -1.70E-08 -0.000192
0.251463 -1.51E-05 -2.84E-05 -3.45E-09 6.05E-05
-0.153468 7.57E-05 -0.000282 1.93E-08 -0.000251
Normalized
Cointegrating
Coefficients: 1
Cointegrating
Equation(s)
EX GDP IM Tl XP C
1.000000 -0.000124 0.004017 1.66E-07 -0.001985 -6.483742
(9.0E-05) (0.00133) (8.5E-08) (0.00103)
Log likelihood -1342.733
Normalized
Cointegrating
Coefficients: 2
Cointegrating
Equation(s)
EX GDP IM Tl XP C
1.000000 0.000000 0.004809 1.17E-07 -0.003215 -7.879392
(0.00167) (1.2E-07) (0.00110)
0.000000 1.000000 6.395140 -0.000397 -9.928502 -11261.86
(3.28835) (0.00024) (2.16954)
Log likelihood -1316.766
Normalized
Cointegrating
Coefficients: 3
Cointegrating
Equation(s)
EX GDP IM Tl XP C
1.000000 0.000000 0.000000 6.80E-07 0.001133 -7.174409
(5.7E-07) (0.00097)
0.000000 1.000000 0.000000 0.000352 -4.146503 -10324.44
(0.00074) (1.26097)
0.000000 0.000000 1.000000 -0.000117 -0.904124 -146.5820
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(9.6E-05) (0.16385)
Log likelihood -1304.999
Normalized
Cointegrating
Coefficients: 4
Cointegrating
Equation(s)
EX GDP IM Tl XP C
1.000000 0.000000 0.000000 0.000000 -9.94E-05 -1.151355
(0.00014)
0.000000 1.000000 0.000000 0.000000 -4.784575 -7206.237
(0.38341)
0.000000 0.000000 1.000000 0.000000 -0.692019 -1183.122
(0.03882)
0.000000 0.000000 0.000000 1.000000 1811.345 -8851898.
(608.075)
Log likelihood -1299.157
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Dependent Variable: IM
Method: Least Squares
Date: 11/13/16 Time: 14:01
Sample: 1980 2014
Included observations: 35

Variable Coefficient ~ Std. Error  t-Statistic Prob.

C 641.7090 177.5976  3.613275 0.0011

GDP 0.013989  0.001334  10.48504  0.0000

EX -208.9010  150.5429 -1.387651 0.1755

INV -0.027730  0.038265 -0.724698 0.4743

T -6.93E-06 1.43E-05 -0.485118 0.6311
R-squared 0.956610 Mean dependent var 3203.350
Adjusted R-squared 0.950824  S.D. dependent var 3130.073
S.E. of regression 694.1128  Akaike info criterion 16.05471
Sum squared resid 14453777  Schwarz criterion 16.27690
Log likelihood -275.9574  F-statistic 165.3494
Durbin-Watson stat 1.263620 Prob(F-statistic) _0.000000
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White Heteroskedasticity Test:

F-statistic 0.973239  Probability 0.477926
Obs*R-squared 8.065694  Probability 0.427079

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 11/08/16 Time: 10:13
Sample: 1980 2014

Included observations: 35

Variable Coefficient ~ Std. Error  t-Statistic Prob.

C 73261.24  76172.18  0.961785 0.3450

GDP 30.88600 16.00116  1.930236 0.0646

GDP”2 -0.000332  0.000208 -1.596709 0.1224

EX -231393.0  288724.9 -0.801431 0.4301

EX"2 34517.81  101180.8  0.341150 0.7357

TB -0.067896  0.137274  -0.494600 0.6250

TB"2 -2.22E-09 9.32E-09 -0.238577 0.8133

Tl -0.051239  0.068246 -0.750796 0.4595

TIN2 7.00E-10 1.08E-09  0.648161 0.5226
R-squared 0.230448 Mean dependent var 171376.5
Adjusted R-squared -0.006337 S.D. dependent var 256219.8
S.E. of regression 257030.3  Akaike info criterion 27.96881
Sum squared resid 1.72E+12  Schwarz criterion 28.36876
Log likelihood -480.4542  F-statistic 0.973239
Durbin-Watson stat ~_ 1.670684  Prob(F-statistic) _0.477926
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1.000000 0.794385| -0.486965 0.748088

0.794385 1.000000 -0.34627 0.576794
-0.486965 -0.34627 1.000000 -0.70113
0.748088 0.576794 -0.70113 1.000000

E-VIEWS galiy alaaialy Jalaill gl e Gaalidl slae) 1 jacadl)
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uﬁ\g\ﬂ B9l e\.ﬁiﬁu\
Dependent Variable: IM
Method: Least Squares
Date: 01/28/17 Time: 11:24
Sample(adjusted): 1981 2014
Included observations: 34 after adjusting endpoints

Variable Coefficient ~ Std. Error t-Statistic Prob.

C 34.04232  127.8825  0.266200 0.7920

GDP 0.045040 0.016769  2.685884  0.0118

EX -197.8249  230.0698 -0.859848 0.3969

INV 0.015812  0.022444  0.704534  0.4867

T 0.005357 0.003554  1.507117 0.1426
R-squared 0.260193 Mean dependent var 205.2265
Adjusted R-squared 0.158151 S.D. dependent var 588.9732
S.E. of regression 540.3968 Akaike info criterion 15.55754
Sum squared resid 8468832. Schwarz criterion 15.78200
Log likelihood -259.4781  F-statistic 2.549853
Durbin-Watson stat ~~ 1.663896  Prob(F-statistic) _0.060394

iy 8 1) alaiiud

Dependent Variable: LOG(IM)
Method: Least Squares

Date: 10/15/16 Time: 17:04
Sample: 1980 2014

Included observations: 35

Variable Coefficient ~ Std. Error t-Statistic Prob.

C 1572104  0.418973  3.752278 0.0008
LOG(GDP) 0.417007  0.037856  11.01549 0.0000
LOG(EX) -0.362165  0.056952 -6.359145 0.0000
LOG(CN) 0.305412  0.041524  7.355058 0.0000
LOG(INF) -0.135812  0.045702 -2.971714  0.0058
R-squared 0.946240 Mean dependent var 7.608478
Adjusted R-squared 0.939072 S.D. dependent var 0.963986
S.E. of regression 0.237947  Akaike info criterion 0.098025
Sum squared resid 1.698561 Schwarz criterion 0.320217
Log likelihood 3.284566  F-statistic 132.0085
Durbin-Watson stat 1.576981  Prob(F-statistic) _0.000000
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Dependent Variable: IM
Method: Least Squares
Date: 11/08/16 Time: 10:07
Sample: 1980 2014
Included observations: 35

Variable Coefficient ~ Std. Error t-Statistic Prob.

C 592.0169  114.5548  5.167980 0.0000

GDP 0.135965  0.005072  26.80490 0.0000

EX -245.2825  97.08056 -2.526587 0.0170

TB -0.000258 3.91E-05 -6.599363 0.0000

T -2.93E-05 8.06E-06 -3.637739 0.0010
R-squared 0.981993 Mean dependent var 3203.350
Adjusted R-squared 0.979593 S.D. dependent var 3130.073
S.E. of regression 447.1456  Akaike info criterion 15.17521
Sum squared resid 5998176. Schwarz criterion 15.39740
Log likelihood -260.5662  F-statistic 409.0144
Durbin-Watson stat ~~ 1.645561  Prob(F-statistic) _0.000000
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1200

Forecast: IMF
10000 A Actual: IM
\ Forecast sample: 1980 2014
8000l Included observations: 35
Root Mean Squared Erfat3.5074
Mean Absolute Error 386.3492
Mean Abs. Percent Erti.55447
Theil Inequality Coeffi6i862335
Bias Proportion  0.000000
Variance Proportio.007882
Covariance Proporli@92118
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4000

80 8 9 9% 00 05 10
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12.82 97.9 203.4
0.88 208.9 1365.3
24.84 255.2 76.3
33.21 565.6 . 1476.07
7.54 118.3 176.8
13.79 162 569.97
143.25 55.7 144.7
6.2 206.2 486.8
21.21 715.5 767.6
17.92 550.9 1686.8
207.91 1651 4.5
1625 365 212.7
1621 3077.6 715.3
3780 1255.5 492.8
13.18 1573 296.5
21568 1741.8 1107.8
17345 1831 153.2
15939 809.6 . 143.4
22215.1 285.5 298
8884.9 2402.7 150.9
5043.5 2558 6968
20696.5 2456.6 3394
19909 3696 7407
67956.7 4776.5 1472
72170.4 10475.3 6626
8690.2 8390 1302
23118.8 10951.6 2983
19479.9 4678.6 8735
29520.4 3005.6 14749
21211.5 6089.5 7961.6
133394.4 17924 328.8
20447.2 1049.3 . 3944.8
23245.1 10782.6 4728.2
36125.8 20011.9 3151.4
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+2014-1980) o«

5yl 3 3y abud e il a il masy(11) A8 Gale

S @Al &y @lig pde Sl guaia Agilass Nga A Nga o sla Gy e Ji Glara A algall Ay iy dga daiaa pdu Sanay <N b/ alad)
14.9 17.7 - 3.9 8.9 2.8 .07 1.4 4.6 6.9 - 21.9 - - 1980
8.7 23.0 - 3.5 8.2 3.2 .04 1.8 6.2 10.8 - 20.3 - - 1981
5.5 16.5 - 2.5 8.2 4.9 .03 1.4 3.8 13.3 - 28.1 - - 1982
- - 1.1 1.7 12.1 14.3 - - - 9.9 26.0 - 19.6 15.1 1983
- - 1.9 1.6 12.2 13.0 - - - 10.0 27.7 - 86.3 14.6 1984
- - 0.07 1.3 12.6 5.6 0.7 4.5 7.9 9.7 - 20.6 20.9 16.1 1985
- - 1.43 7.11 3.4 15.6 12.2 7.2 121 4.3 - 29.23 48.14 40.57 1986
5.3 - 1.36 4.9 2.4 11.75 4.0 3.9 19.9 3.6 - 49.79 50.10 48.99 1987
10.3 - 5.7 12.6 4.7 17.24 4.3 8.7 6.5 5.9 - 79.31 93.01 77.66 1988
5.18 - 3.9 16.34 3.9 20.53 12.3 10.5 4.12 7.8 - 60.82 17.85 82.64 1989
3.6 - 0.8 3.1 5.2 35.1 3.4 8.5 2.18 4.3 2.5 31.23 6.91 62.6 1990
- - 0.1 8.4 6.4 25.4 6.8 18.2 7.5 11.27 5.0 30.88 15.16 11.45 1991
- - 0.2 4.9 5.4 7.0 1.3 28.6 3.12 13.28 21.3 22.96 20.61 20.61 1992
- - 0.5 17.8 8.5 3.04 6.9 28.6 4.5 135 17.8 21.53 20.6 15.3 1993
- - 1.03 17.2 10.4. 7.59 7.7 24.8 11.3 7.58 28.7 23.9 25.6 20.9 1994
- - 1.7 30.2 13.4 5.4 9.5 33.3 8.9 11.25 30.6 19.4 27.6 20.9 1995
- - 1.5 26.0 21.9 6.06 12.9 2.0 9.7 13.34 49.1 30.5 29.7 25.3 1996
- - 2.0 3.8 12.0 3.1 1.2 1.2 8.8 11.0 2.0 18.5 18.5 17.1 1997
- - 1.1 2.3 8.1 4.1 0.8 1.9 6.8 10.0 2.7 13.3 30.8 18.1 1998
- - 1.3 3.7 8 7 1 2.7 8.6 9.3 3.7 12.9 16.6 25.2 1999
- - 1.2 3.9 14.2 5.7 0.9 1.8 13.4 10.7 1.9 6.9 19.0 20.8 2000
- - 1.5 5.4 7.8 7.6 0.7 2.0 8.7 12.8 0.7 6.2 18.7 27.9 2001
- - 1.1 5.7 8.4 7.0 0.7 1.3 9.0 10.5 2.8 5.4 22.7 25.4 2002
- - 0.8 4.3 8.0 5.9 0.6 1.0 7.0 14.2 2.8 5.2 25.3 24.9 2003
- - 0.8 2.5 8.0 4.8 0.8 1.0 6.3 18.1 2.4 4.2 24.5 26.5 2004
- - 0.6 3.5 7.3 5.4 0.4 0.5 5.7 17.0 15 4.8 24.1 29.2 2005
- - 0.6 3.7 6.1 4.7 0.5 0.4 4.2 18.1 1.7 5.1 34.8 20.3 2006
- - 1 4 6 4 1 4 4 17 1 3 36 22 2007
- 1.6 0.6 3.2 7.3 4.3 0.4 0.5 7.6 11.9 1.6 7.6 32.7 20.7 2008
- 1.7 0.7 3.5 8.9 6.4 0.4 1.3 7.2 12.3 1.6 3.4 26.9 25.7 2009
- 0.5 0.8 3.8 9.6 12.7 0.4 0.8 9.7 12.2 1.6 4.3 23.4 20.3 2010
- 0.2 0.7 5.8 11.2 11.3 0.4 0.6 7.5 9.4 2.6 7.7 24.4 18.8 2011
- 0.3 9.1 6.0 13.0 13.9 0.5 0.9 11.9 11.0 3.3 10.1 25.3 21.1 2012
- 0.5 9.2 7.2 14.2 15.1 0.7 11 125 12.9 4.1 11.3 26.1 23.9 2013
- 0.7 1.2 3.4 6.6 9.7 0.5 0.9 12.8 7.8 4.6 16.5 17.5 17.8 2014
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Durbin-Watson d statistic: significance points of d, and d,; at 0.05 level significance

k k=2 k=3 =4 o k=5
n d dy d d d dy d, L d, d,
15 1.08 136 095 154 0.8 175 0.69 197 056 221
16 110 137 098 154 0.8 173 074 193 0.62 215
17 113 138 1.02 154 090 171 078 190 0.67 210
18 116 139 105 153 093 169 08 18 071 206
19 118 140 1.08 153 097 168 )8 185 07547202 «
20 1200 141 110 154 1.00 168, 08  185: 075 202
21 122 142 113 154 1.03 167 093 181 083 19
2 124 143 115 154 105 1.66 09 180 0.86 194
237 126 14 117 154 1.08 166 099 179 090 192
24 127 145 119 155 110 166 1.01 178 093 190
25 129 145 121 155 112 166  1.04 177 095 189
26 130 146 122 155 114 1.65 1.06 176 0981 61,884
27 132 147 124 156 116 165 1087176 V1,01 1.86
22133 148 126 156 118 165 110 175 1103 185
29 134 148 127 156 1.20 165 112 L74 105 184"
300 135 149 128 157 121 165 L14.. 174...1.07;:0183 5
31 136 150 130 157 123 165 1.6 174, .1.09 . '1.83: o
320 137 150 131 157 124 165 118 1737 LIl IR )83
3 138 151 132 158 126 165 119 173 113 -:1.81 .
3 139 151 133 158 127 165 . -1.21 7, L73ivi LiS5pfL813E
35 140 152 134 158 128  1.65 , 122 . 173, .1.16..1.80.
3 141 152 135 159 129 1.65 124 173 118 T1.807
37 142 153 136 159 131 166 125 172 119 [1.80..
33 143 154 137 159 132 166 126 172 121 0 1.79%
39 143 154 138 160 133 166 . 127,172 = 1LR=DLIE
0 144 154 139 160 134 166 129 172 123179 &
45 148 157 143 162 138 167 1.34 1 72 129 _1.78
50 150 159 1.46  1.63 142 .. 1.67.4 L1.38% “e1i7228 i15344 ST
65 1.53  1.60 149  1.64 145 1.68 {1417 ,\1,72 e »11,38,,,;_ 1:77:
70 158 "L64 155 167 152 . .1.70 149 174374146 w5 1.T7
75 160 165 157 168 154 171 S 151 174 149 LT
80 1.6l 166 159 1.60 156 172 153 174 151 LT
g8 1A L67 160 170 157 ~L72. AL5S, 175152 Tl e
0 1.63 168 161 170 159 173 157 201.54 0 178
95  1.64 169 162 171 160 173  1.58 L8
100 165 169 163 172 1.61 «

1743
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n = number of observations
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