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Abstract: The company’s economic activities are essential for its management.
Unfortunately, the acquired information often does not correspond internally and thus it may
raise misleading. The information can be gathered from competitors, economical indexes
(recent and current circumstances) and the companies from other industrial areas, and
exactly this comparison could be useful for SMEs. This work shows the influence of the
selected economic factors (turnover, investment) on the small and medium enterprises from
two different business areas via using the general linear models.
Key words: general linear models, correlation between investments, business area and
turnover of small and medium enterprises (SME).

1. INTRODUCTION

T

he economic and business activities are essential for any company. The financial and
economic knowledge is often based on the information that can be easily obtained
from public sources: mainly the information such as gross domestic product (GDP),
unemployment, political position of the company and its relationship abroad. The companies
often governed the experience from the concurrent other similar sectors in the market. But
companies often do not compare the acquired information. Companies can assume that some
of the information may affect them more than competitors or companies from another
business sector which can rise misleading.
The research should give us the results, if there is dependence between the turnover,
investment, and the business area in two sectors. The differences between companies in the
area (A,B and C,D) are not considered. For the area the most powerful companies in the
market have been selected. The “power” is determined by the highest turnover in the area and
via the questionnaire survey from consumers. The data was analysed for 2005 – 2014.

2. RESEACH

General linear model is a statistical linear model [4] which has its roots in the origins of
mathematical thinking since the development of a modern algebra theory in 1800. The
modern algebra established a general linear model as we know it today.
The development of a linear regression model in the 19th century and the development of the
correlation methods lie on the grounds of algebraic invariant theory. Before regression was
the method of least squares. It was published by Adrien-Marie Legendre in 1805 and by Carl
Friedrich Gauss in 1809 [7].
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General Linear models provide a variety of different statistical models such an analysis of
variance (ANOVA), analyse of covariance (ANCOVA), multivariable analysis of variance
(MANOVA) and general linear regression
[9]. General linear models include a
number of different statistical models.
They are a generalization of linear
regression in case of more than one
dependent variable.
The use of linear models brings an effort to
describe the connection between the
various occurrences as accurately as
possible [8].
Assumption of the general linear model
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Practical part

For the testing four companies were selected - A,B,C, and D. Two of these companies (A and
B) are present in the specialized market in the Czech Republic, hereinafter “area of
entrepreneurship 1”.Two of the companies (C and D) are present in the drugstore market in
the Czech Republic, hereinafter “area of entrepreneurship 2”. All these companies are similar
(amount of the employees, same customers). This test should give us the results, if there is a
dependence between the turnover, investment, and the business area.

Table 1: Sourcing data
The first testing shows the dependence of the investment on the area of the entrepreneurship.
Analyse of ANOVA was chosen for the testing.

Table2: ANOVA with the program Statistica

Figure 1: ANOVA with the program Statistica
In this case on the level of significance 5% the null hypothesis about the independent the
investment on the area of the entrepreneurship was rejected. Investment is therefore
dependent on the area of the entrepreneurship.
The second analyse should show us, if the investments are dependent on the turnover. For
analyse the linear regression analyse was chosen.
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Table 3: Linear regression analyse with the program Statistica

Figure 2: linear regression analyse with the program Statistica
At the 5% significance level the null hypothesis about the independent of the investment on
the turnover was confirmed.
Under the same conditions the companies are analysed whether the investment depends on the
turnover and the area of the entrepreneurship. Analyse is done with the test ANCOVA.

Table 4: ANCOVA analyse with the program Statistica.
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Figure 3: ANCOVA test with program Statistica
The table no. 4 shows the testing independence of the investment on the area of the
entrepreneurship. In this care it is not possible to reject the null hypothesis of the
independence area of the entrepreneurship.
Independence of investment on the turnover is present on the table no. 4 as well. Even here it
is not possible to reject the null hypothesis of the independence the turnover.
The difference between the results is:
x
Investment are dependent on the area of the entrepreneurship.
x
Investment are independent on the turnover.
The third test checked both questions in the same time and the results were:
x
Investment are independent on the area of the entrepreneurship.
x
Investment are independent on the turnover.
For greater credibility of the results the further analysis with the general linear model was
made.

Table 5: General linear model with the program Statistica
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Figure 4: General linear model with program Statistica
The test of the general linear model is shown on the 5% significance level that it is not
possible to reject the null hypothesis for the independent of investments on the area of the
entrepreneurship. The test cannot reject the null hypothesis about the independent investment
on the turnover, too.
The test shows us, that the result from the test ANCOVA were in this case more reliable then
the individual testing the independence the area of the entrepreneurship and the turnover.
3. SUMMARY

There are differences between the results with the analysis of variance (ANOVA) and the
analysis of covariance (ANCOVA).
The basic differences arise already in the procedure compliance. For ANCOVA analysis it is
important to meet five conditions, for ANOVA only first three conditions listed below are
important:
1.
independent selections
2.
normal distribution of the response variable Y
3.
equal variance
4.
linear dependence X and Y
5.
concordance regression coefficients.
For the above mentioned reasons the method of analysis of covariance (ANCOVA) is the
result of margin two methods – analysis of variance and general linear regression.
The results show that the more variables are tested for the results on the same significant
level, the more predictable and accurate the results are.
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