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ABSTRACT: The current research aims to study the nature of the problem of
heteroscedasticity

{instability of the error term variation in the regression analysis}, its causes and effects
and to apply the most important methods for detecting this problem in the cross-
sectional data. Field data were collected during the 2022/2023 agricultural season from
lupine farmers in Al-Husseiniyah District, Sharkia Governorate through a questionnaire
prepared for this purpose. Two samples were randomly selected, the first one included
25 farmers and the second included 102 farmers. The analysis was done using the
Eviews computer program.

Tests were conducted to detect the presence of a problem of instability of the error term
variation in the regression analysis for production and production factors (amount of
seeds, quantity of phosphate fertilizer, number of workers, quantity of irrigation water)
for the lupine crop. It was found that there is a problem of instability of the error term
variation for quantity of fertilizer and amounted of seeds in the 25 farmers sample. In
the case of the 102 farmers sample, there was a problem of instability for amount of
phosphate fertilizer and quantity of irrigation water. It was sufficient to explain only
one element (amount of fertilizer) as an example to illustrate how to detect the problem
using the collected data.

In case of the 25 farmers sample, by using Park’s test, the calculated T value was about
2.084 which is greater than the tabulated value that is of about 2.069, so the alternative
hypothesis of the existence of the problem of instability of the error term variation is
accepted. Data were processed by performing a transformation of the original model
using the weighted least squares method. The calculated value of T was about 0.329,
which is less than the tabulated value, so the null hypothesis is accepted where the
variance of the error term is constant.

In case of the 102 farmers sample, by using the Park test, the calculated T value was
about 2.005 which is greater than the tabulated T value which was about 1.984. The
alternative hypothesis of the existence of the instability of error variance is accepted.
After treatment, the calculated T value reached about 1.961, which is less than that of
tabular T value. Therefore, the null hypothesis that the variance of the error term is
stable is accepted. From the previous results, it is cleared that there is no relationship
between sample size and presence or absence of the problem of variance instability of
the error term in regression analysis using cross-sectional data.
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Recommendations:
The study recommends that researchers should pay attention to conducting the
necessary tests to detect the problem of {heteroscedasticity} and the need to detect it
and put the remedy to obtain accurate results.
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A

Y, =—-0.861+0.675 X, Park Test &b JLasl cassti—:yl
Cossn (67 L) el 2ol gyl eyl Lk ki

Ine? adyInX; ad (7)Js2>
Al Ine2 Inx Al Ine2 Inx Al Ine2 Inx

-

1 -0.61305 2.70805 35 -8.5374  3.218876 69 -0.8957 2.995732
2 -5.49774 2.70805 36 -3.08356 3.218876 70 0.362976 2.995732
3 -0.29237 2.70805 37 3520538 3.218876 71 2.741854 2.995732
4 -0.61305 2.70805 38 3.101074 3.218876 72 2.287809 2.995732
5 -0.35825 2.70805 39 3.708216  3.218876 73 -8.5374 3.218876
6 -2.86258 2995732 40  -1.76378 3.218876 74 -3.08356 3.218876
7 -0.8957 2995732 41  3.611982 3.218876 75 3.520538 3.218876
8 0.362976  2.995732 42 441347  3.218876 76 3.101074 3.218876
9 2.741854 2995732 43  3.769892 3.218876 77 -0.17985 3.218876
10 2.287809  2.995732 44 0.92621  3.401197 78 -4.39645 3.401197
11 -8.5374 3.218876 45  3.519505 3.401197 79 1.272095 3.401197
12 -3.08356  3.218876 46 3.14181  3.401197 80 2.204544 3.401197
13 3.520538 3.218876 47 4765748  2.70805 81 2.664204 3.401197
14 -0.41159  3.218876 48  -0.35825 2.70805 82 -0.68217 3.401197
15 -0.17985  3.218876 49  -2.86258 2.995732 83 -5.49774 2.70805
16  -4.39645 3.401197 50 -0.8957 2995732 84 -0.29237 2.70805
17 1.272095 3.401197 51  0.362976 2.995732 85 -2.66361 2.70805
18  2.956835 3.218876 52  4.019379 2995732 86 -0.35825 2.70805
19 2.664204 3.401197 53  3.992392 2995732 87 -2.86258 2.995732
20 1994635 3.401197 54 -8.5374  3.218876 88 -3.08356 3.218876
21  -0.68217 3.401197 55 -3.08356 3.218876 89 3.520538 3.218876
22 3.769892 3.218876 56  3.520538 3.218876 90 3.101074 3.218876
23 0.92621 3.401197 57 3.101074 3.218876 91 3.708216 3.218876
24 4111066 3.401197 58  -0.17985 3.218876 92 -1.76378 3.218876
25 3.14181 3.401197 59  -3.08356  3.218876 93 -0.61305 2.70805
26 -5.49774 2.70805 60 3.520538 3.218876 94 -0.35825 2.70805
27 -0.29237 2.70805 61 3.101074 3.218876 95 -2.86258 2.995732
28  -0.35825 2.70805 62  2.204544  3.401197 96 -0.8957 2.995732
29  -0.35825 2.70805 63  0.124071  2.70805 97 0.362976 2.995732
30 -2.86258  2.995732 64  -5.49774  2.70805 98 2.741854 2.995732
31 -0.8957 2.995732 65  -0.29237 2.70805 99 2.287809 2.995732
32 4046007 2995732 66  -2.66361 2.70805 100 -8.5374 3.218876
33 1.880796 2.995732 67  -0.35825 270805 101  -3.08356 3.218876
34 1783176 2995732 68  -2.86258 2.995732 102  3.520538 3.218876
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Yi = _0.8671+ 0_67§ )(i A Calyasyl il adll glac) o 5S4l o3a g8y danyall
(oS (967) LS €Y1 CilaiV) @3 il (e Sl Ly Jlaaiyl s e
Eviews galin aladiuly Uadll as opls ald axe Ui dalles il (8)Jsas
Dependent Variable: Y
Method: Least Squares
Sample: 1102
Included observations: 102
Variable Coefficient Std. Error t-Statistic Prob.
C -0.86102 1.602045 -0.53745 0.5922
X 0.674916 0.069773 9.673094 0
R-squared 0.483388 Mean dependent var 14.25843
Adjusted R-squared 0.478222 S.D. dependent var 4.912464
S.E. of regression 3.54848 Akaike info criterion 5.390329
Sum squared resid 1259.171 Schwarz criterion 5.441799
Log likelihood -272.907 Hannan-Quinn criter. 5411171
F-statistic 93.56875
Prob(F-statistic) 0
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