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ABSTRACT 

The paper attempts to emphasize the importance of measuring the factors and opportunities for sustainable long-

term growth of the company’s value in the interests of its owners and investors. This implies the need to use 

mathematical and statistical methods and models to measure the quantitative and qualitative economic 

interrelationships of gross profit as the main indicator of the cash flow and the factors of its growth, in 

particular, based on panel data. The study results in a methodological approach to assessing the growth factors 

of a trading company value based on models of panel data analysis. The authors propose to construct a 

combined regression model, a model for analyzing panel data with fixed effects, models for analyzing panel 

data with random effects in the Gretl software in order to reveal the interrelationships of gross profit and growth 

factors on the basis of specific economic data. The study confirmed the hypothesis of a cause-and-effect link 

between the gross profit of retail stores and their location in the absence of random effects. The empirical 

estimates of the models’ parameters of the panel data analysis implemented in the Gretl software and presented 

in the paper will help to determine the bottlenecks in the territorial location of the trading company’s stores in 

terms of the influence of the growth factors of gross profit. Therefore, in the future, researchers can develop 

more conceptual marketing activities to attract buyers taking into account the territorial features of sales in the 

city. 
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1 INTRODUCTION 

The company’s value is the main criterion for assessing the effectiveness of the company’s operation both from 

the point of view of owners and managers and potential investors and the state. Research papers emphasize that 

owners are increasingly interested in trends, opportunities for sustainable long-term growth in the value of the 

property they own [1, 2]. The world practice shows that the most competitive are those enterprises where the 

criterion for evaluating the effectiveness of decision making is the further increase in the cost of business [3], 

current value of future revenues which are expected to be received through use and possible further sale of the 

property. 

Depending on the cost factors that are the main variables in the algorithms, the evaluation methods are divided 

into methods of income, comparative and cost approaches [2, 4, 5, 6]. The methods of the income approach link 

the value of the valuation object and the magnitude of future cash flows. In other words, the income approach 

determines the current value of future cash income which is expected to be received through use and possible 

further sale of the property. In this case, the calculation can be carried out through projected cash flows or other 

performance indicators, such as profit and dividends [4, 7, 8]. Undoubtedly, the more is the income brought by 

the object of valuation, the greater is its market value [9,10]. Therefore, the purpose of the research is to 

identify, differentiate and evaluate the company’s cost factors directly associated with measuring the factors of 

the company’s gross profit as the main indicator of cash flow. Owing to the modern specifics of the trade 
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industry (limited own working capital), the company’s gross profit depends more on debt to suppliers and the 

number of shop visitors. Due to the use of panel data, it is possible to take into account and analyze individual 

territorial differences between the districts of the city, which cannot be done within the framework of standard 

regression models. In the study, we tested the hypothesis of a cause-and-effect link between the gross profit of 

retail stores and their location in order to justify ways to increase the cash flow and, ultimately, the market value 

of the trading company. 

2 METHODS 

The target of research of the growth factors of gross profit (Y) was the trading company with six retail stores 

selling household chemical goods and cosmetics located in different districts of the city. To test the hypothesis 

formulated in the study, a sample of 48 observations on gross profit, debt to suppliers (X1, thousand rubles), 

average number of visitors per quarter (X2, thousand people) from Q1 2012 to Q4 2016 was used. Exploiting 

these data, a combined regression model, a panel data model with fixed effects, a panel data analysis model with 

random effects in the Gretl software are constructed. The quality characteristics of these models are analyzed 

using the Chow test and the Hausman test. 

3 RESULTS  

The resulting combined model, shown in Figure 1, looks like this: 

9440,0,687,4357,0375,14 2

21  ReXXY                         (1) 

 

Figure 1. OLS estimation of the combined regression model 

As can be seen from Fig. 1, the model (1) is statistically significant for the Fisher test (P-value (F) <0.01), the 

regression coefficients are statistically significant in the Student’s test (P-value (t) <0.01), which confirms the 

influence of factors X1 and X2 on profit. To determine the difference in the influence of factors X1 and X2 

depending on the city’s district on the gross profit of stores, we will study the heterogeneity of gross profit and, 

to do this, we construct a model for analyzing panel data with fixed effects (Fig. 2). 
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Fig. 2. OLS estimations of the panel data analysis model with fixed effects 

The resulting regression model for analyzing panel data with fixed effects has the form: 

9596,0

,239,2307,0085,81366,124915,2353318,847
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where du1 - the dummy variable “District № 1”;  

du2 - dummy variable “District № 2”;  

du3 - dummy variable “District № 3”,  

du4 - dummy variable “District № 4”;  

Model (2) is statistically significant for the Fisher test (P-value (F) <0.01), the coefficient of regression at factor 

X1 with a probability of 99% is statistically significant for the Student’s test (P-value (t) <0.01), the coefficient 

regression at factor X2 with a 90% probability is statistically significant in the Student’s test (P-value (t) <0.1), 

statistically significant coefficients for the dummy variables du2, du3, du4 indicate the presence of heterogeneity 

(difference) in the gross profit in stores between districts №2, №3, №4, due to the influence of factors X1, X2. 

The statistically insignificant coefficient for the dummy variable du1 (P-value (t)> 0.1) shows that the regressors 

X1, X2 do not affect the individual difference in gross profit in the store in district №1. This suggests that it is 

necessary to increase the effectiveness of marketing activities to attract buyers in districts Nos. 3 and 4. 

To choose between the combined regression model (1) and the regression model of panel data analysis with 

fixed effects (2), we will test the null hypothesis about the absence of individual effects (that is, the best quality 

of the combined model from the point of view of the X1, X2 influence on profit). To test the null hypothesis, the 

Chow test is used, which is based on comparing the errors of model (1) and model (2), and the one with a 

smaller error is chosen. The observed value of the F-criterion is determined: 
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where SSR - the sum of the squares of the residuals (errors) in the constrained model (combined model 1); SSUR - 

the sum of squares of the residuals in the model without constraints (model of analysis of panel data with fixed 

effects 2); 

N - number of spatial objects (panels); 

T - length of time series in each panel; 

K - the number of regressors in the models. 

Let us define the critical value: F (0,05; 3; 42) = 2,827; 5,347> 2,827. Hence, the null hypothesis about the 

absence of fixed individual effects should be rejected. However, it is necessary to find out whether the territorial 

differences in the influence of X1 and X2 are random. 

To test the hypothesis of the random nature of the individual effects (differences) of gross profit in stores around 

the city districts, that is, the lack of correlation between the heterogeneity of gross profit in the context of the 

city districts and factors X1, X2, we construct the third of the models proposed above - the model for analyzing 

panel data with random effects estimated by the available generalized least-squares method (GLS-estimations) 

(Fig. 3). 

 

Fig. 3. GLS - estimations of the panel data analysis model with random effects 

The obtained model for analyzing panel data with random effects has the form: 

eXXY  21 687,4359,0375,14
                                                   (3) 
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Its regression coefficients are statistically significant. 

To choose between random and fixed effects, we test the null hypothesis that there is no correlation between 

individual effects and regressors X1, X2 (the presence of random effects). To test the null hypothesis, the 

Hausman test is used. The observed value of the QH statistics is determined: 

1

int int int
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where int̂ - the intragroup estimate;  

       FGLŜ
 - estimation of the available generalized least squares method. 

The QH-statistic was 17.5124, the p-value (QH) = 0.000157484 <0.01. Hence, it is possible to reject the null 

hypothesis and make a choice in favor of a fixed effects model (2), reflecting the heterogeneity of the net profit 

of stores in the context of the city districts due to the influence of factors X1 and X2. 

4 DISCUSSION 

Сertainly, it is obvious that mathematical and statistical methods and models should be used to measure the 

quantitative and qualitative economic interrelationships of gross profit and growth factors on the basis of 

specific economic data, namely, panel data [11,12]. Their advantages enable to build more flexible and 

meaningful models and get answers to questions that are not available within the models based on spatial data. 

Panel data provide the researcher with a large number of observations, increasing the number of degrees of 

freedom and reducing the dependence between the explanatory variables, and, consequently, the standard errors 

of the estimates [13]. Another significant advantage of the panel data models is that they make it possible to 

trace the individual evolution of the characteristics of all sampling objects in the context of the territories. The 

combined model is the ordinary linear regression model. The combined model is obtained if you collect all the 

data in one large regression with N*T observations (N - the number of spatial objects (panels), and T - the 

length of the time series in each panel). The combined model does not consider the panel structure of the data. 

In the fixed effects model, the effect of heterogeneity is modeled between observing objects with location 

parameter that is constant with respect to time, but specific for each object of observation. This is exactly a 

model with dummy variables, it is necessary to identify the territorial differences in the influence of factors. The 

term “fixed effects” means that the constant in the regression equation may differ between the objects of 

observation. In the random effects model, the effect of heterogeneity of observing objects is simulated by 

introducing a mi effect that is invariant in time but is specific for each object of observation, which is assumed 

to be independent of the regressors. It is obvious that heterogeneuos and various factors of the gross profit of the 

trading company penetrate into its activities, and, therefore, they have to be necessarily taken into consideration 

in econometric models. Models of panel data analysis provide a diversity of options to account for 

heterogeneity. 

5 SUMMARY 

According to the combined model (1), without taking into account the differences in the influence of factors in 

the context of districts, the increase in debt to suppliers by 1,000 rubles leads to an increase in gross profit by 

0.359 thousand rubles on average; an increase in the number of visitors by 1 thousand people leads to an 

increase in gross profit by 4, 687 thousand rubles on average. The combined model does not take into account 

territorial differences, but serves only to reflect the cause-effect relationship. We make a choice in favor of the 

model of panel data analysis with fixed effects (2). According to this model, an increase in debt to suppliers by 1 

thousand rubles leads to an increase in gross profit by 0.307 thousand rubles on average; an increase in the 

number of visitors by 1 thousand people leads to an increase in gross profit by 2, 239 thousand rubles on 

average. At the same time, the greatest positive difference in gross profit under the influence of factors X1, X2 

from the average gross profit for all stores is observed in the stores of district No. 2 (du2 = 2353.15), and the 

smallest in the store of district No. 4 (du4 = 813,085).  
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6  CONCLUSIONS  

Thus, we have confirmed the hypothesis that there is a cause-and-effect link between the gross profit of retail 

stores and their location, and the quantitative impact of such factors as indebtedness to suppliers and the number 

of shop visitors on gross profit is also proved and revealed. Therefore, in future studies it seems necessary to 

develop a set of special marketing measures to attract buyers in the districts No.3, No.4. 
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