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Efficiency Of The Sales Activity Of The 
Enterprise In Measurement Of The Coherence Of 

Its Advertising And Discount Policies 
Andriy Kolomiyets  

 
Abstract: The article presents a classification of the possible nature of the behavior of advertisements of the enterprise (uniform, ascending, 

descending, different) depending on the types of advertising. The modeling of strategic-oriented effects from the company's advertisements was 

performed with the help of Fourier series to ensure the increase of the efficiency of the enterprise's sales activity. The study conducted a regression 

analysis of the behavior of the sales reaction under the condition of uniform periodic placement of advertisements of the enterprise Kyiv - LLC "Global 

Trade". The formula of the function is obtained in the form of a Fourier series, which allows the development of modeling of advertisements of the 

enterprise, as a reaction of sales of hardware to periodic continuous advertisements over a period of time, as a manifestation of the current effect of 

advertisements. The nature of behavior, types of advertisements of enterprises and the reaction of sales to them are studied. 

Index Terms: Advertising, sales, sales, communication policy, advertising budget, Fourier series, target audience.   

——————————      —————————— 

1 INTRODUCTION                                                                     

THE sale of its goods by an enterprise is a process of selling 

industrial products in order to meet the needs and demands of 

consumers and generate income. The main task of sales - the 

development and justification of a real sales program, which 

covers the most important aspects of the market: pricing, 

measures to promote sales, promotion of goods on the 

market, the system of distribution and supply of products, etc. 

Sales analysis is one of the important components of modern 

business. Its importance is due to the ability to obtain accurate 

and reliable information about the activities of the enterprise 

for a certain period of time. For company executives, sales 

analysis allows you to quickly obtain information about the 

results of work and the effectiveness of a decision [1]. Under 

the analysis of sales of goods understand the activities that 

include a detailed study of data on sales of goods in order to 

assess the suitability of marketing strategy. The object of sales 

analysis are sales in different markets (segments), prices, 

consumer categories and sales methods. Thus, sales analysis 

helps to increase the validity of marketing decisions to expand 

or narrow markets, both by territory and by segment, to 

determine the strategy for the development and introduction of 

new products or withdrawal of goods from production. Analysis 

of sales dynamics includes sales of products (in terms of time 

periods - year, month, week, day), growth rate, growth rate, 

comparison with the previous period, income and profit, etc., 

and the direction and focus of further steps in sales analysis is 

reduced to detailing the internal and external causes that 

caused the negative or positive trends in sales, identified on 

the basis of data obtained during the initial stage [2]. As part of 

the analysis of sales dynamics, trends of growth, stability or 

decline in sales of goods by category are monitored. When 

conducting a sales analysis, the growth rate of the company's 

revenue is determined. The current period is taken as a basis. 

The indicators are compared with the previous sales period 

[3]. This approach allows you to identify the growth or decline 

of revenue in the dynamics. After that, measures are 

developed to eliminate them (if negative trends) or to increase 

efficiency (if positive trends). On the basis of the received data 

further forecasting of work on directions of activity or divisions 

of the enterprise can be carried out. It is important to note that 

in modern conditions without the use of computer technology 

and automated information processing systems, almost no 

company can do. The analysis gives the best results when the 

process is implemented using special automated systems. 

Currently, ABC and XYZ analysis have a fairly high level of 

popularity and practical use [4]. 

ABC sales analysis is an operational management tool used to 

identify key customers, products, product groups in order to 

analyze, monitor and develop effective business solutions. It is 

also possible to extend system sales analysis using 

Microsoft® Excel. XYZ-sales analysis allows you to structure 

and distribute the resources of the enterprise according to the 

degree of their consumption. In this case, the materials with 

the highest level of consumption (most often purchased or 

used) will fall into category X in group Y - consumption of 

which is seasonal, and in Z - those that are used infrequently 

or irregularly. This type of analysis is an excellent tool for 

decision-making in the field of procurement [5]. As well as 

ABC-analysis, and XYZ-analysis of sales allows to make as a 

result the integral representation on the basis of which 

forecasting of activity of the enterprise becomes possible. 

Based on them, we can draw conclusions about the 

effectiveness of sales managers, the right or wrong choice of 

marketing strategy, the success of advertising campaigns. 

Carrying out statistical analysis of sales is one of the main 

statistical measures at enterprises of various forms of 

ownership [6]. However, each of these types of analysis has its 

own advantages and disadvantages that must be taken into 

———————————————— 

 Andriy Kolomiyets, Post-graduate student of the Advanced 
Mathematics Department, Kyiv National economical University 
named after Vadym Hetman, Kyiv, Ukraine. E-mail: 
dcandriydc@gmail.com 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 10, ISSUE 09, SEPTEMBER 2021 ISSN 2277-8616 

110 
IJSTR©2021 
www.ijstr.org 

account when assessing the economic activity of the 

enterprise. For the statistical analysis of sales of the enterprise 

taking into account floating price discounts we will consider 

"Metal Holding" - the company operating in the market of metal 

rolling of Ukraine more than 20 years. Today the company 

occupies a leading position, providing a wide range of services 

related to pre-sale preparation, sale and delivery of rolled 

metal. In 2002, Metal Holding opened metal service centers in 

the largest cities of Ukraine - Dnipropetrovsk, Lviv, Odessa 

and Kharkiv. In the same year, the company is intensively 

developing the direction of stainless steel. Since 2008, the 

company has taken a leading position in the wholesale and 

retail trade of stainless steel. Already in 2019, the number of 

employees of Metal Holding was 400 people in Ukraine. The 

company's annual turnover is $ 100 million. Considering that 

advertising is one of the most powerful industries in the world, 

Metal-Holding has a marketing department as part of its 

marketing services, the main task of which is to plan the 

company's advertising activities, ie. defining the goals of the 

enterprise in the field of establishing contacts with the target 

audience and ways to achieve them, based on a specific 

pricing and product policy and activities to organize the sale of 

goods. The subjects of advertising management are the top 

management of the enterprise, line and functional managers 

of marketing services, employees of advertising departments, 

etc. The objects of management are potential and actual 

buyers of goods of the enterprise, reputable persons and trade 

intermediaries. Controls are influenced by advertisements in 

the press, on radio, television, on the Internet, in vehicles, and 

so on. Note that communication policy is an integral 

component of management, which forms and ensures the 

market competitiveness of the enterprise. Effective market 

activity is impossible without proper compliance with all 

elements of communication activities within the general 

program of marketing communications. It is no longer enough 

for the manufacturer to determine a reasonable price and 

ensure the availability and the necessary level of service for 

customers. In conditions of fierce competition, the 

manufacturer must provide effective communication channels 

with business partners (suppliers, intermediaries, buyers, etc.). 

It is important to define conceptual approaches to determining 

the nature and importance of the coherence of advertising and 

discount policies in measuring the strategic priorities of the 

enterprise: the implementation of the concept of combining 

targeted and integrated approaches to the enterprise; the main 

promotional strategies for turnover growth are presented. 

 

2 THEORETICAL BASIS  
It is proposed to understand communication channels as a set 

of means and carriers of communications. In this case, the 

means of communication include media communications, 

which allow you to implement the functions of transmission 

(transportation) and submission in one form or another of 

advertisements. The functions of transmission (transportation) 

of ads can be performed with the help of various 

communication media that provide communication, physical 

contact of the communicator with the recipient of the message, 

create real reach of the recipient and bring to him any 

information [7]. Table 1 shows the classification of the possible 

nature of the behavior of advertisements of the enterprise 

(uniform, ascending, descending, different) depending on the 

types of advertising [8]. 

 
TABLE 1 

THE NATURE OF THE BEHAVIOR OF ENTERPRISE ADVERTISEMENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: compiled by the author based on [7,8] 

In Table. 1 concentrated placement of advertisements is 
expedient for advertising of products, the term of realization of 
which is limited to one season. Continuous placement of 
advertisements is their uniform placement over a period of 
time. It is characterized by significant costs, as well as 
seasonal fluctuations. This placement is typical for market 
expansion, as well as to attract more attention than the target 
audience of buyers. Periodic placement of advertisements, 
followed by a pause, and then the announcement is repeated - 
is used with a limited advertising budget, a relatively infrequent 
cycle of purchases and in the advertising of seasonal products 
[9]. Pulsating advertising is a combined strategy and includes 
features of continuous and recurring ads, which allows the 
audience to more fully perceive the ad, which ultimately 
means saving the advertising budget.Given that it is 
advantageous to place advertisements for hardware 
companies at the beginning of the seasonal surge in sales and 
purchases (late winter), ie when the need for this product 
category increases, and consumers are ready to learn about 
the benefits of buying. Therefore, the study was conducted in 
the 2nd quarter of 2020 -2021. Note that most competitors 
also use ads for the same target audience, ie at the beginning 
of the season a lot of competitive advertising. Experts advise 
to use an effective method - to advertise before the start of the 
seasonal surge in purchases [10]. Such a pre-season 
advertisement can increase the effectiveness of seasonal 
advertising. Consumers are "irradiated" with premature 
advertising, while still at a low level of demand in the product 
category, but at the same time, such advertising can create 
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brand awareness and bring advertising to consumers without 
hindrance from competitors. 

3 RESULTS 

Given that the uniform nature of sales can lead to a 
dimensionless form, where Y = 1 illustrates the basic level of 
sales - we will give all the statistics of the experiment (sales 
reactions to company ads) in one system of dimensioning [11]. 
In our study, a uniform periodic placement of advertisements 
of the enterprise Kyiv - LLC "Global Trade" was used (Table 1). 
Of interest is the analysis of sales of hardware, as a reaction 
to the advertisements of the company Kiev - LLC "Global 
Trade". 

 

 
Fig.1. Reaction of sales of metal products during 4 time 
periods of 2020 under the condition of uniform periodic 

placement of advertisements of the enterprise Kyiv - LLC 
"Global Trade" 

Source: author's calculations 
 
In Fig. 1 the reaction of sales of metal products during 4 time 
periods of the 2nd quarter of 2020 under the condition of 
uniform periodic placement of advertisements of the enterprise 
Kyiv - LLC "Global Trade" is presented. 
 
 
Combining all the time periods illustrated in Fig. 1, we present 
a general illustration of the sales of metal products of the 
company Kyiv - LLC "Global Trade" under the condition of 
uniform periodic placement of advertisements for four time 
periods (Fig.2) 

 

 

Fig.2. The reaction of sales of metal products under the 

condition of uniform periodic placement of advertisements of 

the enterprise Kyiv - LLC "Global Trade" at the beginning of 

each time period 

Source: author's calculations 
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Note that the advertisements of the company Kiev - LLC 
"Global Trade" under the condition of periodic placement were 
a set of general regional advertising of the company Metal 
Holding (television, radio, big boards), as well as a set of 
advertisements of the company Kiev - LLC "Global Trade" 
included billboards, stickers, messages in construction 
collections, Internet advertising. Analyzing Fig. 3, there are 
bursts of sales at the beginning of each time period, which can 
be interpreted as a reaction of sales of hardware to 
advertisements of the enterprise Kyiv - LLC "Global 
Trade".Thus, as can be seen from Fig.2, the current effect of 
advertising is characterized by an increase in sales of goods, 
which occurs immediately after the impact of advertisements. 
In each time period there is almost the same behavior of the 
sales reaction during 20% of the time period, then sales of 
hardware usually fluctuate around the base level of sales (in 
dimensionless quantities equal to one). Figure 3 examines the 
direct regressions of the sales response of hardware in 20% of 
the first and second time periods. 

 

Fig.3. Sales reaction of hardware in 20% of time periods 

In Table. 2 presents regression equations and their coefficients 
of determination. 

 
TABLE 2 

REGRESSION ANALYSIS OF THE SALES REACTION BEHAVIOR UNDER 

THE CONDITION OF UNIFORM PERIODIC PLACEMENT OF 

ADVERTISEMENTS OF THE ENTERPRISE KYIV - LLC "GLOBAL 

TRADE" 

Time 
period 

Regression equation on the 
interval of time values (0; 

0,2) 

Coefficient of 
determination 

1 period У= -0,4075х+1,0792 0,8855 

2 period У= -0,3759х+1,0765 0,9229 

3 period У= -0,4661х+1,0853 0,9315 

4 period У= -0,4429х+1,0746 0,9281 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 10, ISSUE 09, SEPTEMBER 2021 ISSN 2277-8616 

113 
IJSTR©2021 
www.ijstr.org 

Time 
period 

Regression equation in the 
interval of time values (0,2; 

1) 

Coefficient of 
determination 

1 period У=1+0,00027х 0,9871 

2 period У=1,001+0,00019х 0,9937 

3 period У=1,0056-0,00001х 0,9973 

4 period У=1,00701+0,00002х 0,9911 

Analyzing the data Table. 2, as well as Fig.2,3 can be 

schematically illustrated by the manifestation of the current 

effect of the company's advertisements, as a reaction to the 

sale of hardware companies Kiev - LLC "Global Trade" (Fig.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4. Manifestation of the current effect from the 

advertisements of the enterprise Kyiv - LLC "Global 

Trade" 

 

In our opinion, for the mathematical modeling of 

advertisements of the enterprise it is necessary to consider the 

schedule of the periodic function shown in Fig.4 in the Fourier 

series [12]. A Fourier series is a representation of an arbitrary 

complex function by the sum of the simplest ones, and the 

number of such functions can be infinite, which only improves 

the accuracy of the representation of this function. 

Trigonometric functions are mainly used and the Fourier series 

is called trigonometric, and the calculation of such a series is 

often called the harmonic decomposition [13]. For example, 

the Heaviside function, which we used to model the price 

function in a Fourier series expansion, is described by a 

combination of continuous functions. From Fig.2,3, as well as 

regression analysis of Table 2, we establish that the sales 

response function to periodic continuous advertisements is 

periodic with a period T = 1 (2l = 1, l = 1/2). Thus, the given 

function (Fig.3.18) is decomposed into a Fourier series on the 

interval [0,2l] = [0,1], using the formulas [14,15]: 
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(1) 

We write the equation of a given function, represented 

by a segment of a line passing through points 
,i iN M

. 
Determine the calculated coordinates of the points from the 
beam of direct regression, which are in the confidence interval 
with the smallest variances in the form: 

Point coordinates: 
( ,1.08), ( 0.2,0), 0,3.i iN t M t t 

 Then the 
equation of the line is written as the equation of the line 

passing through two given points in the form: 0.4 1.08y x    .               
 Find the coefficients of the Fourier series by formulas 
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The following coefficients nа are found by the method of 
integration by parts [12]: 
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The coefficients nb
 are found by the method of integration by: 

 
2

cos0.4 1.08 0.8
sin0.4 .

2
n

n
b n

n n n




  


   

                    (4) 
Substituting the values of the coefficients found by formulas 
(2) in the form (3 ), (4), we write the decomposition of the 
function (4) in the Fourier series: 
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Formula (5) allows the development of modeling of 
advertisements of the enterprise Kyiv - LLC "Global Trade", as 
a reaction of sales of metal products to periodic continuous 
advertisements for a certain period of time, as a manifestation 
of the current effect of advertisements. In our study, we used a 
set of uniform periodic placement of advertisements of the 
enterprise with continuous mailing of advertisements by e-mail 
to regular customers Kiev - LLC TD "Metal-Plus". Note that the 
ads of the company Kiev - LLC TD "Metal-Plus" subject to 
periodic placement were a set of general regional advertising 
of the company Metal Holding (television, radio, big boards), 
as well as a set of advertisements of the company Kiev - LLC 
TD "Metal- Plus ", which included in addition to similar 
advertisements of the enterprise Kyiv - LLC" Global Trade 
"(billboards, stickers, messages in construction collections, 
Internet advertising), as well as regular e-mails to regular 
consumers. In our opinion, such e-mails to regular consumers 
of metal products made it possible to extend the temporary 
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short-term effect, which is confirmed by the statistical analysis 
of sales, which was conducted at Kyiv - LLC TD "Metal-Plus", 
which was conducted during four time periods of the 2nd 
quarter of 2020 simultaneously with similar research at the 
enterprise Kiev - LLC "Global Trade".This made it possible to 
compare the sales response to advertisements in these two 
companies, given that the flow of advertisements is almost the 
same and differed only in that it did not use billboards and 
stickers, and supplemented advertising messages by e-mail to 
regular customers at the company Kyiv - LLC TD "Metal-Plus". 
Of interest is the analysis of sales of metal products, as a 
reaction to the advertisements of the enterprise Kyiv - LLC TD 
"Metal-Plus".Summarizing the analysis of the reaction of sales 
of metal products at the enterprises Kyiv - LLC "Global Trade" 
and Kyiv - LLC TD "Metal-Plus" it is possible to draw 
conclusions about the different nature of sales behavior, 
presented in Table. 4. As can be seen from Table 4, the 
increase in sales at enterprises differs by 2%. At the enterprise 
Kyiv - LLC "Global Trade" sales increase of about 8% is 
observed by 20% of each time period, At the same time at the 
enterprise Kyiv - LLC TD "Metal-Plus" sales increase of about 
6% is observed during the intervals of each time period (Table 
3). 

 
TABLE 3 

THE NATURE OF BEHAVIOR, TYPES OF ADVERTISEMENTS OF 

ENTERPRISES AND THE REACTION OF SALES TO THEM 

 
Enterprise The nature of the 

behavior of 
enterprise 
advertisements 

Types of 
advertisements 

Reaction of 
advertisements 
(change in sales 
of enterprises,%) 

Kyiv - 
LLC 
"Global 
Trade" 

Periodic placement 
of advertisements 
for 4 time periods 

billboards, 
stickers, 
messages in 
construction 
collections, 
online 
advertising 

An increase of 
8% over 20% of 
each time period 
(linear regression) 
with a decrease 
to the baseline 

Kiev - 
LLC TD 
"Metal-
Plus" 

Periodic placement 
of advertisements 
and continuous 
uniform placement 
of advertisements 
by e-mail for 4 time 
periods 

messages in 
construction 
collections, 
online 
advertising, 

An increase of 
6% over a period 
of time with a 
decrease 
(nonlinear 
regression to 
baseline sales 

This is due to the fact that the types of advertisements in the 
enterprises under consideration are different. The company 
Kyiv - LLC "Global Trade" used billboards, stickers, messages 
in construction collections, online advertising. This gave a 
permanent short-term effect. At the same time at the 
enterprise Kiev - LLC TD "Metal-Plus" boards, stickers were 
not used, and messages in construction collections, Internet 
advertising and still continuous uniform placement of 
advertisements of distribution by e-mail to regular consumers 
within 4 time periods. Thus, such a difference in the types of 
advertisements and the connection of e-mail distribution gave 
a manifestation of the temporary current extended short-term 
effect of the company's advertisements. 

4 DISCUSSION  

We emphasize that the specifics of the advertising campaign 

for the metal market is that the target audience is actually 

divided into a number of groups, which requires the use of 

completely different approaches and strategies of advertising 

and, accordingly, interaction: 

1. Target audience, which is active direct influence, but 

which is not a direct consumer of metal products of the 

enterprise. This group includes those consumers who are 

customers of enterprises, where the goods of this class of 

enterprises are components of their product, namely, end 

consumers who receive finished products; 

2. Target audience, similar in properties to the first category, 

but directly buys metal products of the enterprise. These are 

direct small wholesale, or retail consumers of metal products 

of the enterprise. 

3. Target audience to which the advertising campaign is 

indirectly addressed, but is the main consumer of metal 

products of the enterprise. These are large companies that 

buy metal products (or can do so) for their own production (as 

components). 

All three components (target audiences) are in a kind of unity, 

and they are all interdependent, although the greatest degree 

of freedom of choice in the case of a competitive market has 

the first group. 

4 CONCLUSION 

The simplest method of determining the effectiveness of 
advertising appeals of the enterprise in conditions of 
competition is to model the sales and intensity of advertising 
appeals in relation to all other advertising appeals in the field 
of market relations of the enterprise. The sales reaction 
formula for advertisements in the form of a Fourier series 
function schedule is obtained, which enables the development 
of advertising modeling of Kyiv-Global Trade LLC as a sales 
reaction of metal products to periodic continuous 
advertisements for a certain period of time as a manifestation 
of current effect from advertisements. The results showed that 
although advertising has little effect, this effect strongly 
depends on the type of advertising. Thus, managers may 
abandon the use of less effective advertising and channels 
and spend more on the most effective. 
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