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Study of the problem of variance difference in the multiple linear
regression model with application to the consumption function in
the sudan during period (2000-2022AD)

Dr.Mutaz Adam Abdalraheem
Dr.Suliman Khalifa Mordas
Abstract:

The study aimed to reveal the problem of heterogeneity of the er-
ror term variance in the linear regression model using the ordinary least
squares (ols) method based on some statistical method in light of the
imbalance of one of the multiple regression analysis assumptions ,
which is the stability of the error term variance .the study also aims to
address the problem of heterogeneity of variance and reach the best
results and recommendations that can help researchers in the field of
economic sciences to reach the best standard models and also economic
decision makers in drawing the best economic polices .the study as-
sumed that the variance of the error term for all data is not constant ,
meaning that there is the problem of the variance difference in the vari-
ables of the consumption function in Sudan during the period 2000-
2022 and test were conducted to detect the problem of variance instabil-
ity in the consumption function in Sudan using the (ARCH)test and
after processing by dividing the original data by the square root of the
variable responsible for the problem of heterogeneity of variance (dis-
posable personal income) the model has become highly efficient in
estimating the consumption function in Sudan during period 2000-2022
but it suffers from a weakness in predictive ability due to correcting the
model from the problem referred to above , and that there is appositive
and statistically significant relationship between consumption and dis-
posable personal income ,and this is what the study confirmed that the
value of the disposable personal income coefficient is positive and its
probability value is less than 0.05 thus accepting the alternative hy-
pothesis that states that.
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Dependent Variable: CO
Method: Least Squares
Date: 07/19/24 Time: 03:12
Sample: 2000 2022
Included observations: 23
Variable | Coefficient Std. Error t-Statistic Prob.
C 9502815. 7056412. 1.346692 0.1931
YD -3.222210 1.703257 -1.891794 0.0731
S 21.17915 12.41279 1.706235 0.1034
R-squared 0.154521 Mean dependent var 6182910.
Adjusted
0.069973 S.D. dependent var 26131147
R-squared
S.E. of regression 25200329 Akaike info criterion 37.04372
Sum squared resid 1.27E+16 Schwarz criterion 37.19183
Log likelihood -423.0028 Hannan-Quinn criter. 37.08097
E-statistic 1.827616 Durbin-Watson stat 1.299760
Prob(F-statistic) | 0.186650 | |
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ARCH),Las (0ol OLS pus dSlin oo 2iSd) pdlioud 3(4) Jgie

F-statistic 9.785163 Prob. F(1,20) 0.0053

Obs*R-squared 7.227544 | Prob. Chi-Square(1) 0.0072
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Series: Residuals
Sample 2000 2022
Observations 23
Mean 0.000000
Median -7459365.
Maximum 1.03e+08
Minimum -18158656
Std. Dev. 24027571
Skewness 3.627135
Kurtosis 16.18320
Jarque-Bera 216.9870
[ Probability 0.000000!
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:Estimation Command

LS(W=YDA(-05)) COCYD S

:Estimation Equation

dol=bICO = C(1) + C2)*YD + C(3)*S
:Substituted Coeflicients
CO =-108924.493363 + 2.14789424985*YD + 0.500031796706*S

4y )b plasiwl eovabledged) jouds 5 golal Bl dSin pMle mog (5) Jsde
bl gas i) J o) psth = A Hied) e dandll @S Dgjghl g all Olss b

Dependent Variable: CO
Method: Least Squares
Date: 07/20/24 Time: 07:36
Sample: 2000 2022
Included observations: 23
Weighting series: YDA(-05)
Weight type: Inverse standard deviation (EViews default scaling)
Variable Coeflicient Std. Error t-Statistic Prob.
C -108924.5 27814.67 -3.916081 0.0009
YD 2.147894 0.579412 3.707021 0.0014
S 0.500032 0.139773 3.577447 0.0019
Weighted Statistics
R-squared 0.564701 Mean dependent var | 42924.50
Adjusted 0.521171 S.D. dependent var | 114171.8
R-squared
S.E. of regression 26301.52 Akaike info criterion 23.31375
Sum  squared 1.38E+10 Schwarz criterion | 23.46186
resid
Log likelihood -265.1081 Hannan-Quinn criter. 23.35100
F-statistic 12.97270 Durbin-Watson stat 2.013435
Prob(F-statistic) 0.000244 Weighted mean dep. 31856.99
Unweighted Statistics
R-squared -0.400019 Mean dependent var 6182910.
Adjusted -0.540020 S.D. dependent var | 26131147
R-squared
S.E. of regression 32428117 Sum squared resid | 2.10E+16
Durbin-Watson 0.690072
stat
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ARCH) )Lz
Heteroskedasticity Test: ARCH |
E-statistic 0.040997 Prob. F(1,20) 0.8416
Obs*R-squared 0.045004 Prob. Chi-Square(1) 0.8320
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5 4 3 2 1

pro(t-tej:i::)m daual) suod! T | sl s Xy Ol psid)
0.0009 -3.92 27814.67 -1089224.5 €
0.0014 3.70 0.579 2.15 YD
0.0019 3.58 0.140 0.500 S
Durbin-Watson stat=2.013 Test: ARCHODs*R-squared =0.045
Adjusted R-squared=0.52 Prob. Chi-Square=0.83
F-statistic=12.97 Prob(F-statistic)=0.00024
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60,000,000
) "\ Forecast: COF
50,000,000 | ! Actual: CO
/// \‘\\ Forecast sample: 2000 2022
0,000,000 4 S I Included observations: 23
30,000,000 | Root Mean Squared Error 30239375
Mean Absolute Error 16199525
20,000,000 Mean Abs. Percent Error 11256520
T Theil Inequality Coefficient 0.718710
10,000,000 | -~ . ’
Bias Proportion 0.019973
ol - - = Variance Proportion 0.206393
Covariance Proportion 0.773634
-10,000000 . O Theil U2 Coefficient 536.8590
00 02 04 06 08 10 12 14 16 18 20 22 Symmetric MAPE 153.7313

— COF . +2 S.E.
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