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ABSTRACT 
 

Aims: The aim of this article was to determine the existence of a relationship between the volume 
of sales of goods by an online store and the use of rotary photo tables for the presentation of goods, 
using mathematical methods and models. 
Study Design: In order to determine the relationship between the volume of sales of goods at the 
online store and the use of rotary photo tables for the presentation of goods, economic and 
mathematical modeling was carried out on the base of the data of online store "Ukrasa". 
Place and Duration of Research: Russian Federation.  
Methodology: To achieve the goals, the research used such methods as analysis and synthesis, 
induction and deduction, comparison and grouping, methods of mathematical modeling (correlation-
regression analysis). 
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Results: On the basis of mathematical methods, it was established that there is a relationship 
between the volume of sales of goods by the online store and the number of goods that are 
presented with the help of photos and videos made with the use of turntables for photography. As a 
result of the research, it was established that 78,85% of the total change in the volume of sales of 
goods is explained by the change in the presentation of goods on the site with the help of rotary 
photo tables. 
Conclusion: The conducted research showed the importance of using rotary photo tables for 
presenting goods in online store. The economic interpretation of the parameters of the model shows 
that the increase in the number of goods presented with the help of photos and videos made with 
the use of rotary tables for photography will increase by one hundred units, then the volume of sales 
of goods will increase by 1661,9 thousand hryvnias. 
 

 
Keywords: Internet trade; rotary photo tables; product photography; scope of implementation; 

correlation; regression, influence. 
 

1. INTRODUCTION 
 
Product photography in modern conditions is 
gaining more and more popularity. Many stores 
go online and need high-quality photos that will 
help to show the products from all sides and in 
the most attractive light. It is advisable to use 
rotary photo tables for product photographs for 
this purpose. Under such conditions, the 
question of determining the relationship between 
the volume of sales of goods in the online store 
and the use of rotary photo tables for the 
presentation of goods becomes particularly 
relevant. It is expedient to carry out such 
research with the help of a mathematical model, 
which is considered to be the most effective tool 
for the research of complex economic problems 
and allows modeling the main properties of real 
processes and phenomena [1-3]. 
 
The purpose of this research was to determine 
the existence of a relationship between the 
volume of sales of goods by an online store and 
the use of rotary photo tables for the presentation 
of goods, using mathematical methods and 
models, namely correlation-regression analysis 
for the assessment of economic processes and 
trends, as well as the development of a 
dependence model between the volume of sales 
of goods by the online store and the use of rotary 
photo tables for the presentation of goods [4,5]. 
 
Mathematical modeling actively penetrates into 
various spheres of human activity and enriches 
many sciences. In the field of economic 
processes, mathematical modeling plays a very 
important role. Since, mathematical models allow 
to describe essential correlation between 
economic processes and phenomena, to forecast 
economic indicators, to develop management 
strategies of economic objects [6,7]. 

The use of mathematical methods significantly 
expands modeling capabilities, allows 
formulating new tasks, and improves the quality 
of management decisions. Since economic-
mathematical models simulate the main 
properties of real processes and phenomena 
with the help of various mathematical 
apparatuses, they are one of the most effective 
tools for researching complex economic 
problems [5,8].  
 
As a result of the review of literary sources no 
researches were found about determination of 
the relationship between the volume of sales of 
goods by online stores and the use of rotary 
photo tables to present goods to consumers. The 
aim of this article was to determine such a 
relationship. 
 

2. MATERIALS AND METHODS  
 
To achieve the goals, the research used such 
methods as analysis and synthesis, induction 
and deduction, comparison and grouping, as well 
as methods of mathematical modeling and 
mathematical statistics. The information base of 
the research is made up of the works of 
recognized specialists, as well as data from the 
online store "Ukrasa". To estimate the level of 
relationship between the volume of sales of 
goods by an online store and the use of rotary 
photo tables for presenting goods the following 
steps were applied: 
 

1. Data collection and preliminary analysis of 
the collected information. 

 
When assessing the volume of sales of goods by 
an online store using rotary photo tables for 
presenting goods, it was necessary to have all 
the information about the company's activities for 
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a certain period. As part of the research, 
information was obtained from the open sources. 
 

2. Selection of one or more impact indicators. 
 
We had to apply comparative approach for such 
indicators as the total number of goods in the 
store, the number of goods presented with a 
description and photo, the number of goods 
presented with photos and videos made using 
photo turntables, and some others from which we 
had to select the base of multipliers. The choice 
of specific factors depended, as usually, on the 
availability of information, the significance of the 
selected factors for a particular company, as well 
as on the preferences of the valuer. As soon as 
the necessary data prepared, processing started. 
 

3. Calculation of the values of the matrix of 
pair correlation coefficients, identification of 
the dependence of the resulting indicator 
on the selected factors (factor). 

 
In the course of correlation analysis, the strength 
of the connection is determined as no 
connection, weak connection or strong 
connection (correlation). The nature of the 
relationship of factors (direct or inverse). The 
information obtained during the correlation 
analysis about the nature and strength of the 
relationship (correlation coefficient lies in the 
range from -1 to +1) needs  to be used to plan 
the sequence of calculating the parameters of 
regression equations. 
 
The dependence is considered sufficiently strong 
if the correlation coefficient exceeds 0.8 in 
absolute value, and weak if it does not exceed 
0.5. In the case if this coefficient is equal to zero, 
the connection (correlation) is completely absent. 
The correlation coefficient give an objective 
assessment of the degree of dependence 
(correlation) only with a linear regression         
model. 
 

4. Selecting the type of model and calculating 
the parameters of this model. Practice 
shows that one- and two-factor models are 
the most reliable. If it is found that two 
factors have a strong or complete 
relationship with each other, then it will be 
sufficient to include one of them in the 
regression equation. For example as a 
model for assessing the market value of a 
company, it is also possible to use a linear 
function but other functions described by 
parabolic and hyperbolic dependencies. In 

addition, power, exponential, logarithmic, 
exponential, and mixed models are also 
used. 

 

5. Study of the model for significance and 
adequacy. To analyze the quality of the 
model, various techniques can be used, 
among which are residual analysis, outlier 
analysis, and coefficient of determination 
analysis. However, the most adequate way 
to check the quality of the resulting model 
is to calculate the coefficient of 
determination, which is calculated as the 
squared correlation coefficient (R

2
). It 

shows which proportion of the variation of 
the estimated variable is taken into 
account in the model and is due to the 
influence of the selected factors. The 
closer the R

2 
value is

 
to 1, the more 

significant the model is. The boundary 
value is the coefficient of determination 
equal to 0.7. If the resulting value is less 
than 0.7, then the model cannot be used 
for estimation. The calculation of this 
coefficient, as well as the plotting of 
residuals, is performed using EXCEL 
tables automatically during the simulation 
of the regression equation. 

 

When constructing economic and mathematical 
models, the adequacy of the model is revealed, 
that is, its compliance with the modeled object or 
process, which is considered essential for the 
study. Fisher's F-test is ususally used in such 
cases to determine the significance of a 
regression. 
 

The F-criterion value calculated from the 
observational data (Fp) is compared with the 
corresponding critical value (Fk). In the case 
when the value of Fp is less than the critical Fk, 
the equation cannot be considered significant. 
 

6. Calculation of the value of the resulting 
indicator using the constructed regression 
model. The resulting model involves the 
use of information on the volume of sales 
of goods by an online store and the use of 
rotary photo tables for their presentation to 
consumers. 

 

7. The stage of interpretation of the obtained 
results is also important for the possibility 
of subsequent application of the simulation 
results. It allows to translate simulation 
data from the language of statistics and 
mathematics into the language of 
economics. 
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3. RESULTS AND DISCUSSION 
 

In recent years, there has been a steady trend 
towards the reorientation of the trade sphere into 
an online format. 
 

The global pandemic has changed the attitude of 
users towards online trading, which has 
significantly affected the development of the e-
commerce market. Mall closures and quarantine 
restrictions in 2020 forced shoppers to adopt new 
habits [9]. 
 
According to the [10], at the beginning of the 
pandemic, namely from February to April 2020, 
there was a decline in purchasing activity. This 
was due to the fact that many consumers were 
not yet accustomed to the new conditions of self-
isolation and shopping in online stores. However, 
since April 2020, the situation has leveled off - 
the share of online purchases started to 
increase, and by the fourth quarter of 2020, the 
number of visits to online stores increased by 
almost 13% compared to the same period in 
2019 [2]. 
 
It is noteworthy that in 2020 the share of buyers 
of online stores increased, but not the turnover of 
trade. That is, users switched to online under the 
influence of the pandemic, but did not buy more 
than before. But in 2021, the growth of both 
traffic and purchasing activity is observed. In 
2021, the share of visits to online stores 
increased by 7%, and the turnover of electronic 
commerce increased by 34% compared to 2020 
[11]. 
 
Quarantine restrictions have influenced 
consumer habits: people continue to buy not only 
food and beverages, but also electronics, 
jewelry, clothing, furniture, and more. Online 
trade has rapidly entered everyday life, thanks to 
which online stores have significantly improved 
their positions, as well as gained new customers 
- people of the older generation and people living 
in small settlements [12]. 
 
In 2021, consumer engagement metrics 
increased compared to last year — buyers began 
to spend more time on sites and visit more pages 
on one resource. At the same time, audience 
loyalty decreased: in 2020, 73% of users visited 
more than six sites of the same topic per day, 
and in 2021, this indicator increased to 76% [13]. 
 
It can be said that buyers began to browse the 
site even more carefully when choosing a 

product, because they want to study various 
offers before making a purchase [14]. 
 

Under such conditions, competition among online 
stores is steadily growing, so it is especially 
important to determine the factors that force the 
consumer to buy goods in the particular online 
store. One of these factors can be the creation of 
a high-quality image of the product on the 
website using the rotary tables for product 
photography. 
 

The product photography is becoming                       
more and more popular every year, and the main 
reason for this phenomenon is the active 
development of the Internet business sphere, 
namely: internet stores. For trading in the 
"network", it is desirable to have high-quality 
photos of what needs to be sold. A rotary table 
for product photography greatly facilitates the 
process of creating photos and videos, and also 
improves the quality of images [15]. A rotary 
table or as it is also called "3D-table" consists of               
a disk that rotates and a fixed base on              
which it is fixed. The use of this device allows 
you to shoot products and to create GIF-
animation, as well as obtain three-dimensional 
images of products. The advantages of such 
pictures are obvious, as a result, a potential 
buyer can look at the product he is interested in 
from all sides, which has a positive effect on the 
volume of sales. 
 

To build a correlation-regression model, we 
chose the following factors: 
 

x1 - Number of product items presented in the 
store, in total; 
x2 - The number of items of the product 
presented in the store, with a description and 
photo; 
x3 - Number of items of the product presented in 
the store, presented with a description and photo 
using a rotary table, pcs. 
 

The data for correlation regression analysis are 
presented in Table 1. 
 

We will analyze the relationship between the 
volume of sales of goods and the number of 
goods presented in the online store with only a 
description, with a description and a photo, as 
well as with a photo taken using a rotary photo 
table from 2015 to 2021 using the correlation 
coefficient. This coefficient characterizes the 
linear correlation (that is, the relationship that is 
given by a certain value and direction) of two or 
more variables. 
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Table 1. Data for carrying out a correlation-regression analysis of the influence of the relationship between the volume of goods sold and the use 
of rotary photo tables for their presentation in the online store "Ukrasa" 

 
Period The volume of sales of 

goods, thousand UAH. 
The number of items of the product presented in the store 

Total, pcs. Presented with description and photo, 
pcs. 

Presented with a description and photo 
using a rotary table, pcs. 

  Y X1 X2 X3 

1 quarter 2015 35587,35 3975 3211 2886 
2 quarter 2015 32951,25 3978 3213 2888 
3 quarter 2015 30315,15 3985 3219 2894 
4 quarter 2015 32951,25 3982 3217 2891 
1 quarter 2016 23559,9 2940 2761 2053 
2 quarter 2016 21747,6 2955 2775 2063 
3 quarter 2016 22653,75 2960 2779 2067 
4 quarter 2016 22653,75 2945 2765 2057 
1 quarter 2017 21452,1 3000 2787 2164 
2 quarter 2017 23317,5 3155 2931 2276 
3 quarter 2017 24250,2 3045 2829 2193 
4 quarter 2017 24250,2 3200 2973 2308 
1 quarter 2018 28038,5 4080 3200 2560 
2 quarter 2018 30281,58 4100 3216 2572 
3 quarter 2018 25795,42 4060 3184 2547 
4 quarter 2018 28038,5 4080 3200 2560 
1 quarter 2019 35324,64 4412 3133 2677 
2 quarter 2019 32708 4379 3110 2657 
3 quarter 2019 30091,36 4400 3125 2670 
4 quarter 2019 32708 4411 3133 2677 
1 quarter 2020 35369,63 4065 2915 2690 
2 quarter 2020 38445,25 4235 3037 2803 
3 quarter 2020 39983,06 4207 3017 2784 
4 quarter 2020 39983,06 4173 2992 2762 
1 quarter 2021 35727,51 4012 3312 3187 
2 quarter 2021 38834,25 3788 3127 3009 
3 quarter 2021 40387,62 3900 3220 3098 
4 quarter 2021 40387,62 3900 3220 3098 

Source: created by the author 
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To calculate the correlation, the Pearson formula 
is used: 
 

     
 

   
   

    

  
   

    

  
                                (1) 

 
where: 
 
   - correlation coefficient; 

  – number of periods; 

     – values of variables x and y; 
     – average arithmetic value of x and y; 

     – standard deviations x and y. 

 
The value of the correlation coefficient is 
between -1 and +1, that is, the correlation can be 
both positive and negative. When the value of 
the correlation coefficient is -1, there is a perfect 
negative correlation; when the value of the 
correlation coefficient is +1, there is a                  
perfect positive correlation. In other cases,      
there is a positive correlation, a negative 
correlation, or no correlation between the two 
variables [16]. 
 

To determine the correlation between the 
selected indicators in the period from 2015 to 
2021, we will calculate the value of the 
correlation indicators. The level of correlation of 
the factors selected for building the model with 
the resulting indicator is presented in Table 2. 
 
The value of the correlation coefficient is always 
in the range from -1 to +1, the closer the value is 
to 0, the less dependence of the indicators on 
each other, and accordingly, the closer the value 
is to 1, the higher the level of dependence [17]. 
Note that a correlation coefficient with a positive 
value means a direct relationship, and with a 
negative value, an inverse relationship [18]. A 
high degree of dependence is considered to be 
the value of the correlation coefficient (modulo) 
greater than 0.80. 
 
The assessment of the closeness of the 
connection between the studied features was 
carried out using the Chaddock scale, the 
characteristics of the obtained ties are presented 
in the Fig. 1. 

Table 2. Correlation level of the factors selected for building the model of correlation 
regression analysis with the volume of sales of goods by the online store "Ukrasa" 

 

Indicator   Y X 1 X 2 X 3 

Volume of sales of goods Y 1    

The number of items of the product 
presented in the store 

X 1 0,7326204 1   

The number of items of the product 
presented in the store with a description 
and photo 

X 2 0,6049287 0,781582806 1  

The number of product positions 
presented in the store with photos using 
rotary photo tables 

X 3 0,8879974 0,757276793 0,750261417 1 

Source: created by the author 

 

 
 

Fig. 1. Chaddock scale 
Source: [19] 
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Table 3. Characteristics of the closeness of the relationship between the performance 
indicator and factor characteristics 

 

Indicator Characteristic of correlation strength 

The number of items of the product presented in the 
store 

Notable 

The number of items of the product presented in the 
store with a description and photo 

Notable 

The volume of foreign economic operations with the 
countries of the European Union 

Strong  

Source: created by the author 

 
Based on this, it can be argued that factor X3 
which is the number of products presented with 
photos and videos made using rotary tables for 
photography (Table 3), has a significant influence 
on the volume of sales of goods in the online 
store, since the correlation coefficient for this 
factor is larger than 0.8. Factors X1 and X2 do not 
have a significant impact on the resulting 
indicator, since the value of the correlation 
coefficients for these factors is less than 0.8. So, 
in order to build a correlation-regression model, it 
is advisable to use the indicator of the number of 
items of the product presented in the store with 
photos using rotary photo tables. 
 

The significance check of the regression model is 
carried out using Fisher's F-Criterion, the 
calculated value of which is defined as the ratio 
of the variance of the original series of 
observations of the studied indicator and the 
unbiased estimate of the variance of the residual 
sequence for this model. 
 

If the estimated value with k1=(m) and k2=(n-m-1) 
(m is the number of factors in the model) 
“degrees of freedom” is larger than the tabular 
value at the specified level of significance, then 
the model is considered significant. To assess 
the statistical significance of the paired linear 
regression, the null hypothesis is put forward that 
the equation as a whole is statistically 
insignificant: R

2
=0 at the level of significance α 

[20]. 
 

Next, the actual value of the F- Criterion is 
determined by the formula: 
 

  
  

     
     

 
                                                    (2) 

 

where: 
 

m=1 for paired regression. 
 

The tabular value (F tab.) is determined based 
on the Fisher distribution table for a given level of 
significance, taking into account that the number 

of degrees of freedom for the total sum of 
squares (larger variance) is 1, and the number of 
degrees of freedom of the residual sum of 
squares (smaller variance) in linear regression is 
n-2. 
 
F table. is the maximum possible value of the 
criterion under the influence of random factors 
with the given degrees of freedom and 
significance level α. The significance level α 
represents the probability of rejecting the correct 
hypothesis, given that it is true. Usually, α is 
taken equal to 0.05. 
 
If the actual value of the F-Criterion is less than 
the table value, then there is no reason to reject 
the null hypothesis [18]. And if not, then the null 
hypothesis is rejected and the alternative 
hypothesis about the statistical significance of 
the equation as a whole is accepted with 
probability (1-α). 
 
In our case, the tabular value of the criterion with 
degrees of freedom k1=1 and k2=5, tabular F = 
6.61, and calculated for the studied model F = 
96,95. 
 
Since the actual value of F > F tabular, the 
coefficient of determination is statistically 
significant (the regression equation estimate 
found is statistically reliable), and the proposed 
model is significant. 
 
To confirm the significance of the correlation 
coefficient of the constructed model, we use the 
Student's criterion. The formula which is used to 
calculate it: 
 

  
        

 
  

      
 

  
                                                               (3) 

 
The calculated value of the Student's t criterion is 
9.8465, the table value is 2.571. Since the actual 
value of the Student's coefficient is larger than 
the tabular one, the linear correlation coefficient 
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is considered significant, and the relationship 
between the volume of sales of goods in the 
online store and the number of goods that are 
presented with the help of photos and videos 
made with the use of rotary tables for 
photography is real. 
 
Based on the data in Table 1, using formula 1, 
we write down the system of equations, as a 
result of solving which, we get the regression 
coefficients: b = 16,6190, a = -12389,58. By 
substituting them into the equation of linear 
dependence, we get a regression equation which 
looks as following: 
 

                                                    (4) 
 
where y is the volume of sales of goods; 
 
x1 – the number of products that are presented 
with the help of photos and videos made using 
rotary tables for photography. 
 
The value of the coefficient of determination R

2
 

for the constructed model reaches the level of 
0.7885, which means that 78.85% of the 
variations in the sales of goods are linearly 
related to the factor included in the model. 
 
So, if the number of goods presented with the 
help of photos and videos made using turntables 
for photography is increased by one hundred 
hryvnias, then the volume of sales of goods will 
increase by 1,661.9 thousand hryvnias. It should 
be clarified that in this reserch, the change in 
sales volumes was considered exclusively in 
conjunction with the use of rotary photo tables for 
presenting goods to consumers. The other 
factors that may have an impact on changes in 
the resulting indicator in this were not taken into 
account but this may become the direction of the 
further research. 
 

4. CONCLUSION 
 
The conducted research showed the importance 
of using rotary photo tables for presenting goods 
in an online store. In the course of the research, 
it was proved that there is a close relationship 
between the volume of sales of goods by the 
online store and the number of goods that were 
presented with the help of photos and videos 
made with the use of rotary tables for 
photography. It was also established that the 
correlation between the volume of sales of goods 
by the online store and the number of goods 
presented without the use of rotary photo tables 

is weak. This trend is quite clear and is explained 
by the fact that consumers of goods from online 
stores make a choice in favor of goods that are 
most widely and comprehensively presented on 
the website of the online store. It is the use of 
rotary tables for product photography that makes 
it possible to present the product from all 
possible angles and demonstrate all the features 
and advantages of the offered product to the 
potential consumer. Paired linear regression was 
chosen in the research. Its parameters were 
estimated by the method of least squares. The 
statistical significance of the equation was 
checked using the coefficient of determination 
and Fisher's criterion. It was established that 
78,85% of the total variability of Y in the model is 
explained by the change in x. It was also 
established that the parameters of the model are 
statistically significant. The economic 
interpretation of the parameters of the model 
shows that the increase in the number of goods 
presented with the help of photos and videos 
created with the use of rotary tables for 
photography will increase by one hundred units, 
then the volume of sales of goods will increase 
by 1661,9 thousand hryvnias. 
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