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Abstract. The article describes the concept of enterprise anti-crisis management, an important component of which is the formation and 

development of competitive advantages. Due to various factors, enterprise competitive advantages can be internal, which are, being subject 

to change, completely controlled by management of enterprises, and external – the ones that enterprises cannot quickly deal with. The 

study analyses the current state of activity of the information and telecommunications enterprises in Ukraine, which results in the 

determined reasons for a slowdown in development of small and medium-sized telecommunication enterprises (SMEs). The list of services 

of telecommunication enterprises, amongst which mobile communication services are of the highest demand, is provided. The problems of 

Ukraine’s mobile communication market development are determined. It is emphasized that enterprises should constantly implement anti-

crisis management, which implies the development of telecommunication enterprise competitive advantages. Using the multi-factor 

correlation-regression analysis, a model of the dependence of net profit on the main types of costs is constructed. Applying the model will 

enable telecommunication enterprises to predict change in the net profit depending on changes in labour costs and costs of social events, 

material costs, depreciation and other operating costs, which will contribute to the development of their competitive advantages. The study 

offers the anti-crisis management mechanism providing timely determination of availability, as well as expediency of development of a 

competitive advantage, for a telecommunication enterprise.  
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1. Introduction 

 

Under today's market conditions, enterprises, in any field of activity, operate under strong competition. 

Nowadays, there is a decline in the competitiveness of many Ukrainian enterprises with the deepening of existing 

crisis situations in their activities and emergence of new ones together with deterioration of living conditions and 

financial results. Dynamic environment external factors, including negative ones, also have a significant impact 
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on the activities of the enterprises. Thus, the timely use of anti-crisis management can help them create adequate 

conditions to ensure financial stability and competitiveness. 

 

In scientific literature, anti-crisis management is determined as a use of radical measures in order to survive 

(Aleksandrov, 2010). Economists describe anti-crisis management as activities intended for an enterprise to 

overcome a condition when a threat is posed to the functioning of the enterprise, and the enterprise’s survival is 

considered as the main objective (Grant, 2003; Korotkova, 2009; Brauer, 2013; Baikovs, Zariņš, 2013; Wahl, 

Prause, 2013; Jankelová et al., 2018). Such activities are characterised by an intensive and expeditious application 

of certain measures and methods designed to overcome the critical condition of the enterprise. In such cases, the 

focus is placed on the issues of the situation along with the speedy implementation of targeted measures (De 

Pamphilis, 2010; Sakalas, Virbickaitė, 2011).  
 

Some authors focus exclusively on crisis diagnostics and bankruptcy proceedings, completely forgetting about 

methods of anti-crisis management. Others argue that for anti-crisis management, it is essential to ensure such 

conditions that financial difficulties could not be of a permanent and stable nature (Goodhart, 2006; Baldin et al., 

2011; Bragg, 2012; Brauer, 2013; Baikovs, Zariņš, 2013; Laužikas, Krasauskas, 2013).  
 

Anti-crisis management, in its widest sense, is a system of managerial measures to diagnose, prevent, neutralize 

and overcome crisis phenomena and their causes at all levels of the economy. In other words, it is risk 

management and prevention of bankruptcy (Larionova, 2016). 

 

Consequently, if the enterprise, at the present stage of its development, is functioning successfully, the goal of 

anti-crisis management is to prevent a crisis situation with preventive measures. If the enterprise is in a crisis 

situation, the goal of crisis management is financial improvement of the enterprise, application of measures to 

prevent bankruptcy, overcoming the crisis. 

 
There are many reasons for crisis. They are divided into objective, related to the cyclical needs of modernisation 

and restructuring of the enterprise, as well as adverse environmental effects, and subjective, reflecting errors and 

voluntarism in management, as well as psychological factors. The causes for the crisis can be natural, which is 

associated with the phenomena of climate, earthquakes, floods and other natural disasters, and they may have an 

anthropogenic character associated with human activity. The causes for the crisis may be external and internal. 

The external ones are related to trends and strategies of macroeconomic development, or even the development of 

the world economy, competition, political situation in the country. The internal ones are connected with the 

problems that arise at the enterprise itself (Vasylenko, 2005). According to Khandiy (2012), the wrong perception 

of reality management and implementation of the false vision, creating the illusion of the enterprise’s perfection, 

risky marketing strategy, internal conflicts and shortcomings in production, inadequate governance, innovation 

and investment policy, and sometimes inadequate actions and habits of executives belong to such problems. 

Therefore, the first place among the causes of internal crisis situations belongs to the influence of the human 

factor. 

 

Enterprise anti-crisis management pursues the aim of timely diagnosing the threat of enterprise bankruptcy and 

the extent of the critical condition, developing and implementing appropriate measures intended to overcome the 

critical condition of the enterprise and restore its solvency and financial stability. Moreover, the enterprise, relying 

on the main principles of anti-crisis management, develops a specific action plan that meets the stages of 

enterprise anti-crisis management. Anti-crisis management is based on the relevant principles and stages which 

distinguish anti-crisis management from ordinary corporate governance (Garškaitė-Milvydienė, 2014).  

 

The most common measures of crisis prevention at the enterprise comprise: strategic planning, adequate resource 

allocation at all levels of governance, the use of an effective system of control, involvement of external 
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consultants when there is insufficient competence of management on various issues, competitiveness analysis, 

market analysis, financial analysis, human resource performance motivation system analysis, risk forecasting and 

taking measures on their reduction (Pestun et al., 2007). 

 

Realisation of crisis management measures in practice allows enterprises to reduce the size of possible losses, to 

reduce the likelihood of emerging crisis situations, to increase the potential for counteraction to crisis phenomena, 

to improve the adaptability of enterprises and to strengthen their competitive positions in the market. 

 

Anti-crisis management also involves objective evaluation of enterprises’ development prospects for the long-

term period, aimed at preserving the existing and forming new competitive advantages in order to increase the 

competitiveness of enterprises, as well as their profitability. Formation and development of competitive 

advantages can be an important component of enterprise anti-crisis management.  

 

According to Porter (1985), "competitive advantages are a combination of factors that determine the success or 

failure of an enterprise in competition, productivity of resource use, etc". Lambin et al. (2007) understands 

competitive advantage as "a feature or quality (attribute) of the product or a trademark that provides the company 

with an edge over its direct competitors. This advantage is determined by comparison with the best (the most 

dangerous, priority) competitors". According to Azoev and Chelenkov (2000), "competitive advantages are a 

concentrated manifestation of advantages over competitors in economic, technical, organizational spheres of the 

enterprise, which can be measured by economic indicators (additional profit, higher profitability, market share, 

sales). Competitive advantage cannot be identified with the potential opportunities of the enterprise. Unlike 

opportunities, this is the fact that is fixed as a result of real and unquestionable preferences of customers". 

 

Formation of competitive advantages occurs under the influence of two types of factors: strategic and tactical. 

Strategic factors arise when the enterprise outperforms its competitor by a factor in its external or internal 

environment over a long period of time. Tactical factors arise when the enterprise outperforms its competitor 

regarding certain elements of the external and internal environment in the near future. 
 

Among scientists, there is no unambiguous idea about the definition of sources of the formation of competitive 

advantages. Shekhovtseva (2001) notes that factors of production (natural resources, favourable conditions for the 

production of goods, skilled labour); effective investment in education, technology, licenses; creation of new 

types of products, production processes and other innovations; use of created wealth to ensure economic growth 

should be considered the sources of competitive advantage. Lihonenko (2005) highlights a significant reduction in 

the cost of production at the expense of lower prices for the purchase of material, labour and financial resources; 

an increase in activity volume, consolidation of enterprises allowing minimizing management and conditional 

fixed expenses; deploying activities in segments with better conditions, such as the best tax climate as sources for 

achievement of competitive advantages. Other scientists (Campbell et al., 2003) consider the following factors to 

be the sources of the emergence of excellent opportunities of the enterprise: the structure – a unique network of 

internal and external relations of the organisation, which provides it with highly effective activities, that is, the 

existence of such unique relationships with suppliers, distributors and customers that competitors do not enjoy; a 

reputation based on several sources, including product quality, characteristics, design, service, etc.; innovations - 

the ability of an enterprise to outpace competitors and hold leadership depending on its achievements in research, 

design, new developments and marketing policies; strategic assets – a natural monopoly, patents and copyrights 

restricting competition also contribute to the acquisition of competitive advantage. Vasylenko and Tkachenko 

(2004) note that the most typical sources of competitive advantage can be attributed to: new technologies; 

changes in the structure and value of individual elements in the technological chain of production and sales of 

goods; new consumer requests; emergence of a new segment of the market; changing the rules of the game on the 

market. Scientists provide a special source of information about their own business, as well as professional skills 

that enable them to receive and process such information in such a way that the result is a certain competitive 
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advantage. 

Summing up the approaches of different scientists to determination of the sources of competitive advantage 

formation, we have identified the following main sources of competitive advantage formation: the presence of 

qualified staff; use of innovations, modernisation of equipment, creating new products and services that meet the 

needs of the consumers; setting prices oriented on demand and competition; improving quality of goods and 

services; high level of social responsibility. 

 

Depending on the various factors, Lambin et al. (2007) grouped the company's competitive advantages into two 

categories that can be internal and external. A competitive advantage is internal if it is based on the preponderance 

of the enterprise in terms of production costs, enterprise management or production, which creates value for the 

manufacturer, making it possible to achieve a lower cost than the competitor. The internal competitive advantages 

include: production; technological; qualificational; organizational; managerial; innovative; hereditary; economic 

and geographic. The analysis shows that the basis of the overall competitive advantage of the enterprise is the 

internal competitive advantages that reflect the potential of the enterprise to achieve its competitive position. 

External competitive advantages, on the one hand, orient the enterprise to develop and use those or other internal 

advantages, but, on the other hand, they provide it with stable competitive positions, since they are oriented 

towards the purposeful satisfaction of the needs of a specific group of consumers. The company is not able to 

influence the external factors quickly, but the internal factors are almost completely controlled by the 

management of the enterprise, that is, management has all the necessary conditions for controlling these factors 

(Lambin et al., 2007). 

 

The purpose of the research is to substantiate the feasibility of forming and developing enterprise competitive 

advantages as a component of anti-crisis management. 

 

2. An Overview of the Current State of Information and Telecommunications Enterprises 

 

Information and communication technologies and information and communication systems under the current 

conditions of global civilization development are the key resource of society and the state, as well as a necessary 

precondition for their competitiveness in the global market. It is the information sphere that can act as a leading 

factor in the implementation of the most important social projects of dynamic development, the formation of civil 

society, the entry into the world community, etc. The European Digital Agenda for Europe 2020 initiative 

identifies the role of information and communication technologies as a key factor in building up the social and 

economic potential of cutting-edge technologies, an important information environment for society as a whole, 

enhancing the well-being of its citizens, and automating entrepreneurship (Senchenko, Hladkov, 2016).  

 

As it is stated in the Law of Ukraine "On the Basic Principles for the Development of an Information-Oriented 

Society in Ukraine for 2007–2015": "One of the main priorities of Ukraine is the desire to build a people-centred, 

open to all and development-oriented information society in which everyone could to create and store information 

and knowledge, have access to them, use and exchange them, in order to enable each person to fully realize his or 

her potential, promoting social and personal development and promoting and quality of life" (Verkhovna Rada of 

Ukraine, 2007). The objectives, goals and directions of the development of the information society in Ukraine 

were defined together with the adoption of the Law.    

 

Under globalization and the universal processes of informatisation in the global economy, the telecommunication 

market, which demonstrates stable and high growth rates, is becoming increasingly important. The rapid growth 

of the telecommunications market has been a result of the rapid development of science and technology, raising 

the standard of living of people with new needs emerging in telecommunication equipment and services, in 

particular, in the services of mobile communication, Internet and satellite television. 
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The telecommunications sector, at the present stage, is one of the priorities in the economic development of many 

states, including Ukraine, for information exchange plays a decisive role in gaining competitiveness, both in the 

Ukrainian and world markets of goods and services. Telecommunications, as the final product of the operators' 

activities, have certain characteristics (Zagorulko et al., 2015):  

1) telecommunication services are usually provided during the long period of time; 

2) the process of providing communication services cannot be separated from their consumption; 

3) the calculation of the cost of services is determined by taking into account many indicators, usually once a 

month, in the totality of services provided for this period; 

4) the process of information transfer is two-way, between two subscribers located at different geographical 

points inside or outside the country. 

 
Table 1. The Dynamics of the Number of the Information and Telecommunications Enterprises in Ukraine, Units 

Indicator 
Year 2017 (%) 

to 2015 2013 2014 2015 2016 2017 

Large Business Entities 12 6 6 6 6 50,00 

Medium Business Entities 406 374 338 331 324 79,80 

Small Business Entities, 

including 
14467 12939 13273 11595 13083 90,43 

Micro Business Entities 12304 11113 11530 9933 11397 92,63 

Total 14885 13319 13617 11932 13413 90,11 

Source: authors` own calculations using the data given by the State Statistics Service of Ukraine 

 

According to the data of Table 1, in Ukraine, during the period of 2013-2017, among the information and 

telecommunications enterprises, the small business entities, in particular micro business entities, accounted for the 

largest number, although their number declined in dynamics. The number of subjects of large and medium 

business entities also decreased, which accordingly led to a fall in the total number of the information and 

telecommunications enterprises in 2017 compared with 2013 by 9,89 %. 

 

During the period analysed, there were some changes in the structure of cash inflows from the sale of goods and 

services by information and telecommunications enterprises (Table 2). 

 
Table 2. The Dynamics of the Cash Receipts from Sale of Goods and Services by the Information and Telecommunications Enterprises in 

Ukraine  

Indicator 

Year 
2017 

(%) to 

2013  

2013 2014 2015 2016 2017 

million 

UAH 
% 

million 

UAH 
% 

million 

UAH 
% 

million 

UAH 
% 

million 

UAH 
% 

Large Enterprises 39236,0 48,8 36411,2 43,3 38495,5 38,3 39808,6 33,9 42601,0 30,6 108,6 

Medium-Sized 

Enterprises 
24181,7 30,1 28797,5 34,2 36183,3 36,0 44258,3 37,7 55554,6 39,9 229,7 

Small Enterprises, 

including 
16992,7 21,1 18894,9 22,5 25911,6 25,7 33340,3 28,4 40961,4 29,5 241,1 

Microenterprises 6032,2 7,5 6557,2 7,8 9468,7 9,4 13452,6 11,5 17004,1 12,2 281,9 

Total 80410,4 100,0 84103,6 100,0 100590,4 100,0 117407,2 100,0 139117 100,0 173,0 

Source: authors` own calculations the data given by the State Statistics Service of Ukraine 

 

It should be noted that in the period of 2013-2017, small business entities predominated in Ukraine, however, the 

cash receipts from the sale of their goods and services were the smallest. As a whole, a positive tendency to 
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increase cash receipts from sales of goods and services of all sizes of information and telecommunications 

enterprises, namely, in general, within the period of five years by 73 % can be noticed.  

 

The study found that a decrease in the number of information and telecommunications enterprises was primarily 

due to the presence of a large number of enterprises in the market and a high level of competition. 

 

As shown in Fig. 1, considering large information and telecommunication enterprises, the amount of losses from 

the sale of goods and services in 2014 and 2015 was slightly higher than the amount of profits, and during all 

other years, the profits were significantly higher than the losses. At the same time, during 2013-2015, half of large 

enterprises were unprofitable, and since 2016, the share of unprofitable enterprises in their total number decreased 

to 33.3%.     
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Fig. 1. The Dynamics of the Number of the Large Profitable and Unprofitable Information and Telecommunications Enterprises 

of Ukraine and the Amounts of Their Profit and Loss 

Source: author’s own calculations using the data given by the State Statistics Service of Ukraine 

 

Since the current conditions of functioning of telecommunication enterprises are characterised by constant 

changes (increasing the efficiency of management of business processes, increasing the dynamics of consumer 

lifestyle and their demands under the influence of increasing information availability and improvement of 

technological and innovative components), the speed of growth in the quality of goods and services should be 

consistent with existing changes and timely upgrade. Therefore, the success of an enterprise depends on the 
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ability to effectively use its competitive advantages, and consequently - to increase its competitiveness. That 

tendency has been observed in recent years in the activities of large telecommunication enterprises. In addition, 

owners of most of the major telecommunications companies in Ukraine are foreigners who invest a significant 

portion of funds in expansion and modernization of their activities, which, accordingly, enables consumers to 

enjoy services that meet international standards. 

 

According to the data of Fig. 2, the amount of losses received by the medium-sized information and 

telecommunications enterprises in Ukraine during 2014-2016 was considerably higher than the amount of profits, 

which accordingly led to a decrease in their number during the period under study. However, a positive tendency, 

namely, the share of profitable enterprises in the total number of medium-sized telecommunication enterprises 

increasing annually can be observed, which indicates strengthening of the positions of that category of enterprises. 
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Fig.2. The Dynamics of the Number of the Medium-Sized Profitable and Unprofitable Information and Telecommunications 

Enterprises of Ukraine and the Amounts of Their Profit and Loss 

Source: authors` own calculations using the data given by the State Statistics Service of Ukraine 

 

A similar situation is observed with respect to the performance of the small telecommunication enterprises: in 

2013-2015, the amount of losses was higher than that of profits, and only since the year 2016, there was an 

opposite tendency (Fig. 3). As for the share of the unprofitable enterprises in the total number of small 

telecommunication enterprises, it had decreased by 2015, and since 2016 it began to increase again, indicating a 

decrease in the competitiveness of small enterprises and their displacement from the market. 
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Fig.3. The Dynamics of the Number of the Small Profitable and Unprofitable Information and Telecommunications Enterprises of Ukraine 

and the Amounts of Their Profit and Loss 

Source: authors` own calculations using the data given by the State Statistics Service of Ukraine 

 

Summarizing the above-mentioned, the following reasons for the slow/weak development of small and medium 

telecommunication enterprises can be distinguished: 

- lack of appropriate economic incentives for attracting investment resources into innovative processes, in 

particular, availability of credit resources; 

- limited amount of financing of science and innovation activities, as well as irregular and not always guaranteed 

stimulation of telecommunication business support and development programmes; 

- lack of clear guidelines for the development of enterprises on an innovative basis;  

- low qualification, quite low level of competence of employees of enterprises due to low experience in 

telecommunications, lack of staff skills in communication management etc.; 

- excessive competition with foreign companies;  

- lack of efficient and effective cooperation between large, medium and small telecommunication enterprises; 

- an increase in the degree of various types of risk, in particular, the excessive risk of competition and the 

emergence of mass bankruptcy of enterprises; 

- the presence of constant changes in the market of telecommunication services, the need for periodically 

appropriate updates and upgrades.  

 

Telecommunication enterprises provide their customers with various types of services, which can be grouped as 

the following ones: fixed telephony services; mobile communication; broadcasting, retransmission of television 

and radio programmes, technical maintenance and exploitation of equipment in broadcast networks, radio 

communication; Internet services and other services that include telegraph and satellite communications, wireline 

broadcasting, etc. The share of the cash inflows from the sale of these types of services is different (Figure 4). 
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Thus, more than half of the cash receipts over 2013-2017 was received from providing mobile communications 

services. However, the share of the cash receipts from providing mobile communications is decreasing annually, 

whereas the share of the cash inflows from Internet services is increasing. 

 

 
Fig.4. The Dynamics of the Share of Cash Receipts from Selling Goods and Services by the Information and Telecommunications 

Enterprises   

Source: authors` own calculations using the data given by the State Statistics Service of Ukraine 
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According to the results of the conducted research, the development of the telecommunication market of Ukraine 

began precisely from mobile communication. It originated in 1992 with the establishment of the joint Ukraine-

Danish-German-Dutch company UMC that received a license for mobile communication and frequencies. The 

important date in the development of the mobile communication in Ukraine was 1 July 1993 when the company 

UMC launched the first mobile communication network in Ukraine of analogue NMT standard. The next step was 

the establishment of Kyivstar company in 1994. The first call on that operator network took place on 9 December 

1997. As a result of the emergence of two mobile operators, the mobile communication market became 

competitive (Zagorulko et al., 2015).  

 

Figure 5 shows the dynamics of the number of subscribers of mobile communications in Ukraine and the income 

from providing services to them. 

 

 
Fig.5. The Dynamics of the Number of the Mobile Communication Subscribers in Ukraine and the Income from Providing 

Services to Them  

Source: authors` own calculations using the data given by the State Statistics Service of Ukraine 

 

 

As shown in Fig. 5, during the period under study, the number of subscribers of mobile communications 

decreased annually, whereas the income from providing services to them increased. That can be explained by the 

fact that due to the annual increase in prices for package services of mobile operators, there was a decline in the 

simultaneous use of several SIM cards by subscribers.  
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In 2018, there were 5 companies operating on the territory of Ukraine, providing mobile communication and 

mobile Internet services. Certain companies were the first, and they remained in the leading position, namely, 

PJSC Kyivstar and PJSC Vodafone Ukraine (former UMC). LLC Lifecell also occupied an outstanding place in 

the market, but significantly inferior to the leaders. The smallest market share was occupied by Intertelecom and 

TriMob LLC.   
 

Mobile operators offer access to the UMTS-HSPA+ standard, also known as the third generation mobile 

communications (3G) standard. In addition to 3G, standards such as GSM (2G), CDMA2000 (3G) and LTE (4G) 

operate on the territory of the country. 4G is the most up-to-date and high-quality standard, which has 

increasingly been covering the territory of Ukraine recently. 

 

Today, the mobile communications market is rapidly evolving and changing, which provides it with high 

attractiveness for investors. The largest region in the world with the number of mobile subscribers is North 

America, then – Western Europe, the countries of the Asia-Pacific region and Japan. Speaking of individual 

countries, the leaders in the use of mobile phones are the Scandinavian countries (Yatskevych, 2010). 

 
As for the Ukrainian mobile communications market, there are some problems in its development, namely: 

technological backwardness of market players and the presence of general economic barriers to development. The 

dynamism of the market determines the need for operators to continuously improve existing services and 

implement new ones to meet the growing needs of users and maintain competitive advantage. At the same time, it 

is important to implement enterprise anti-crisis management. 

 

2. Research Methodology 

 

One of the objectives of enterprise anti-crisis management suggesting development of its competitive advantages 

is ensuring profitability. As it can be seen from practice, the profits from sale of goods and services account for 

the main part of the total enterprise profit. When forming that kind of profit, the final result is defined as the 

difference between incomes received from sale of goods and services and the costs that the enterprise carries. 

Therefore, in general, formation of profits from selling goods and services is managing revenue from sales and 

incurred costs. 

 

To determine the key indicators of the impact of costs on the formation of profits of communications companies, 

multivariate correlation-regression analysis was used (Marmoza, 2013; Husarov, 2002; Mazurenko, 2006; 

Tarasenko, 2006; Halytska, Kovtun, 2012; Horkavyi, 2012). It has the following stages:  

 

Stage 1. Selecting all possible factors that affect the indicator (or process) that is being studied. Each factor 

determines the numerical characteristics, if some factors cannot be quantified/qualitatively determined or statistics 

are not available, they are removed from further consideration. 

 

Stage 2. Choosing the kind of regression or multivariate model, i.e. finding an analytic expression that reflects the 

connection of factor characteristics with the resultant (function selection) the fullest (Marmoza, 2013): 

 

1 2 3( , , ,..., ),ˆ
df x x x xY       (1) 

 

where Ŷ  – effective sign-function; 
1 2 3, , ,..., dx x x x  – a factor of the sign. 

 

In practice, the multiple regression equations are linearised: 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2019.7.1(23)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

2019 Volume 7 Number 1 (September) 

http://doi.org/10.9770/jesi.2019.7.1(23) 

 

314 

 

0 1 21 2 ...ˆ ,d dx xY a a a a x        (2) 

 

where 
0 1, ,..., da a a  – equation parameters to be determined. 

 

If each factor, including effective first signs, is known, d  values 
1 2, , , , ,h h h dhy x x x  when 1,2, ,h m  , 

then using the standard procedure of the least squares method, a system of linear algebraic equations for the 

estimation of the parameters of the regression equation is obtained: 

 

0 1 1 2 2

1 1 1 1

2

0 1 1 1 2 1 2 1 1

1 1 1 1 1

2

0 1 1 2 2

1 1 1 1 1

... ;

... ;

...

... .

m m m m

j j d dj j

j j j j

m m m m m

j j j j d j dj j j

j j j j j

m m m m m

dj dj j dj j d dj dj j

j j j j j

a m a x a x a x y

a x a x a x x a x x x y

a x a x x a x x a x x y

   

    

    


    




    





    


   

    

    

  (3) 

 

The received system 1d   of equations 1d   with unknowns 
0 1, , , dа а а can be solved by methods of 

linear algebra. For a large number of equations, it is most appropriate to use the Gauss method with the choice of 

a principal element. Since the matrix of this system of linear algebraic equations is symmetric, its solution, the 

only one, always exists. If the number of equations is small, the inverse matrix method to solve the problem can 

be successfully used. 

 

Stage 3. Checking the adequacy of the model. Doing that requires the following calculations: 

 

– the remnants of the model, i. e. the differences between the observed and estimated values (Marmoza, 2013):  

 

 0 1 1 2 2
ˆ–    – ,  1,2, , ;h h h h h d dhu y yh y а а x а x а x h m        (4) 

 

– relative error of the remnants and their average value: 

1100%, ;

m

h

h h
h

h

u

y m



    


     (5) 

 

– mean square error of dispersion of perturbations: 
 

2

1 ;
1

m

h

h
u

u

m d
 

 


     (6) 

– determination coefficient: 

 

2 2

2 21 1

2 2

1 1

ˆ( )

1 1 ;

( ) ( )

m m

h h

h h

m m

h h

h h

u y y

R або R

y y y y

 

 



   

 

 

 

      

 

or 
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2 2

2 21 1

2 2

1 1

ˆ( )

1 1 ;

( ) ( )

m m

h h

h h

m m

h h

h h

u y y

R або R

y y y y

 

 



   

 

 

 

     (7) 

 

 

– coefficient of multiple correlation R that is the main indicator of the density of the correlation connection of the 

generalized indicator with the factors: 

 

2

1

2

1

ˆ( )

1 .

( )

m

h h

h

m

h

h

y y

R

y y







 







     (8) 

 

All values are the correlation coefficient R interval from -1 to 1. The coefficient sign shows the "direction" of 

communication: the positive value indicates a "direct" communication, negative - the "reverse" relationship, and 

"0" - the lack of linear correlation. If 1R  or 1 R , there is a functional connection between the signs. 

Multiple correlation coefficient R  is the main characteristic of the closeness of the relationship between effective 

and feature set of the signs of factors. 

       

Stage 4. Checking the statistical significance of the results. The check is done using the Fisher's statistics with d  

and  1m d   degrees of freedom (Marmoza, 2013): 

 

2

1

2

1

ˆ( )

ˆ( )

1

m

h

h

m

h h

h

y y

dF

y y

m d











 





  

 

or 
 

 
2

2

1
,

1

R m d
F

R d

 
 



             (9) 

 

where d  – the number of factors included in the model;; m  – total number of observations; ˆ
hy  – estimated 

value of the dependent variable at h- observation; y  – the average value of the dependent variable; 
hy  – the 

value of the dependent variable in the h- observation; R  – coefficient of multiple correlation. 

 

According to the Fisher's table, the critical value of 
крF  з d  and  1m d   degrees of freedom is found. If 

 крF F , it indicates the adequacy of the constructed model. If the model is not adequate, it is necessary to 

return to the stage of construction of the model and possibly introduce additional factors or go to the nonlinear 

model. 

 

Stage 5. Checking the significance of the coefficients of the regression equation. The checking is done with help 

of t-statistics, which, for the parameters of a multiple regression, is (Marmoza, 2013): 
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2
,

h

h
h

a

a
t 


     (10) 

where 
ha

 – the mean square deviation of the estimation of the h parameter. 

If the value 
ht  exceeds the critical value, i. e. it is behind the tables of the t-criterion of Student, the 

corresponding parameter is statistically significant and has a significant impact on the generalizing indicator. 

 

Stage 6. Calculating the elasticity factor. Differences in units of measurement of factors are eliminated by using 

partial elasticity factors given by the ratio: 

ˆ
,h

h

h

y x

x y



 


     (11) 

where 
hx  – the average value of the h-parameter; y  – average value of the result sign. 

 

Partial coefficient of elasticity 
h  indicates how much percentage of the average change of the resultant variable 

with a change of 1 % of the factor 
hx  with a fixed value of other parameters.    

 

Stage 7. Determining confidence intervals for regression parameters. Trust interval at level of reliability (1-ɑ) is 

an interval with randomly defined limits with confidence level (1-ɑ) that covers the true value of the coefficient of 

the regression equation 
ha  and is given by dependencies (1 α ) (1 α ) (Marmoza, 2013): 

 
2 2

/2, /2,; ( ),h z ah h z aha t a t   ɑ ɑ
     (12) 

 

where 
/2,ztɑ  – the Student statistics with 1z m d    degrees of freedom and levels of significance ɑ; 2

ah – 

quantum deviation of parameter estimation 
hа . 

 

If there are s  random variables 
1 2, , , , ,r sx x x x   (the parameters being studied) represented by samples v  

values  1 2, , , , ,r r r rz rvx x x x x   . For each pair of random variables 
rx  and 

wx  the equation can be used 

to estimate the value of the empirical linear correlation coefficient 
rwr . The obtained values of the coefficients are 

written in the matrix in size s s : 

 

12 1 1

21 2 2

1 2

1 2

1 ... ...

1 ... ...

... ... ... ... ... ...

... 1 ...

... ... ... ... ... ...

... ... 1

w s

w s

r r rs

s s sw

r r r

r r r

r r r

r r r

 
 
 
 
 
 
 
  
 

.    (13) 

 

All values of the correlation coefficient r  belong to the interval from -1 to 1. The sign of the coefficient shows 

the "direction" of the connection: the positive value indicates the "direct" connection, the negative value - the 

"reverse" connection, and the value "0" – the absence linear correlation communication. If r =1 or r =-1, there is 

a functional connection between the signs. The multiple coefficient of correlation is the main characteristic of the 

tightness of the relationship between the result sign 
1PI  and a combination of factor signs 

2 3,  ,..., pPI PI PI . 

When assessing the strength of the connection, the Schedule of Chaddock is used. 
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3. Research Findings  

 

Using a multivariate correlation-regression analysis, a model of net profit dependence from the main types of cost 

was constructed. The output data for calculating the model for PJSC Kyivstar are shown in Table 3. 

 

To evaluate strength impact factors on the net profit presented in Table 3, a linear dependence model was formed: 

 

у = 6,15х1 + 27,00х2 – 2,49х3 – 0,30х4 + 0,32х5,          (14) 

 

where у – net profit, thousand UAH; 

x1 – labour costs, thousand UAH; 

x2 – costs for social events, thousand UAH; 

x3 – material costs, thousand UAH; 

x4 – depreciation costs, thousand UAH; 

x5 – other operating costs, thousand UAH. 

 

As it can be seen from the formula (14), with the increase in labour costs and costs for social events by UAH 1 

thousand, the net profit will increase accordingly by UAH 6.15 thousand and UAH 27 thousand. The human 

resources are explained to be the main source from which PJSC Kyivstar can increase its profits.  

 
Table 3. The Dependence of the Net Profit on the Main Types of Expenses at PJSC Kyivstar 

Year Net Profit Labour Costs 
Costs for Social 

Events 
Material Costs 

Depreciation 

Costs 

Other Operating 

Expenses 

2007 3 521 899 538 038 105 962 1 820 424 1 224 125 2 034 040 

2008 5 073 453 653 172 133 782 2 142 745 1 316 301 2 267 021 

2009 3 685 397 777 758 157 491 2 091 274 1 453 513 2 136 650 

2010 3 677 880 700 433 165 810 1 939 528 1 350 217 2 078 358 

2011 3 825 346 758 346 176 289 2 569 131 1 369 142 2 154 648 

2012 4 316 355 777 189 196 349 2 663 526 1 399 067 2 797 266 

2013 3 843 039 707 965 198 650 2 735 931 1 517 305 3 102 557 

2014 2 168 375 800 403 214 576 3 706 888 1 709 145 3 518 914 

2015 2 572 679 840 032 208 300 3 347 186 1 797 057 4 301 381 

2016 3 387 067 841 395 126 932 2 275 894 3 671 345 4 746 638 

2017 6 168 938 990 737 152 485 2 139 190 2 255 480 5 363 954 

The Regression 

Coefficient of the Net 

Profit: 

6,15 27,00 -2,49 -0,30 0,32 

Source: authors’ own calculations using the data given by PJSC Kyivstar 

 

With an increase in material costs and depreciation costs by UAH 1 thousand, the net profit decreases by 

respectively UAH 2.49 thousand and UAH 0.30 thousand, which shows that the enterprise has necessary and 

sufficient number of machinery and equipment to meet customer needs. When investing in new facilities – an 

enterprise will not get the desired economic result.   

 

The value of the multiplier correlation coefficient for this model is 0.99, which suggests that there is a very strong 

connection between the factor and the result signs. According to the Fisher's criterion, the model is also 
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statistically significant, since its calculated value of 66.75 is significantly higher than the table one under the level 

of significance Alpha = 0.05 and the number of degrees of freedom 6 and 4 – 6.16. 
 

A similar situation is observed considering PJSC Vodafon. The output data for calculating the dependence of the 

net profit on the main types of expenses for the elements is shown in Table 4. 

 

In order to assess the influence of factors on the net profit shown in Table. 4, a linear dependence model was 

formed: 

 

у = 3,37х1 + 25,45х2 – 0,43х3 – 0,25х4 – 0,36х5,          (15) 

 

where у – net profit, thousand UAH; 

x1 – labour costs, thousand UAH; 

x2 – costs for social events, thousand UAH; 

x3 – material costs, thousand UAH; 

x4 – depreciation costs, thousand UAH; 

x5 – other operating costs, thousand UAH. 

 
Table 4. The Dependence of the Net Profit on the Main Types of Expenses at PJSC Vodafone Ukraine 

ear Net Profit Labour Costs 
Costs for 

Social Events 
Material Costs 

Depreciation 

Costs 

Other 

Operating 

Expenses 

2007 1 724 578 238 420 64 581 2 332 450 1 393 988 1 516 936 

2008 1 514 108 273 595 74 988 2 742 772 1 983 677 1 865 004 

2009 1 342 256 291 548 85 761 2 578 146 2 293 012 1 532 450 

2010 1 178 119 312 461 98 117 2 798 431 2 546 378 1 498 730 

2011 1 052 825 347 291 112 891 2 802 558 2 864 017 1 456 344 

2012 2 268 388 419 480 104 397 2 772 332 2 174 890 1 408 661 

2013 2 708 271 453 313 134 780 2 830 760 1 974 176 1 447 801 

2014 2 578 371 502 569 148 303 3 227 404 1 917 457 3 501 335 

2015 2 422 663 542 689 165 272 3 547 174 1 791 681 3 914 072 

2016 1 287 803 619 726 113 044 4 537 584 2 379 718 2 740 672 

2017 2 206 463 682 692 125 879 3 847 369 2 755 761 2 377 369 

The Regression Coefficient of 

the Net Profit: 
3,37 25,45 -0,43 -0,25 -0,36 

Source: authors’ own calculations using the data given by PJSC Vodafone Ukraine 

 

As can be seen from formula (15), the same as with PJSC "Kyivstar", considering PJSC Vodafon, the net profit 

will increase with the increase of labour costs and those for social events, and  

it will decrease with the increase in material costs, depreciation and other operating costs. It proves the fact that at 

the expense of the human resources, telecommunication enterprises have a possibility to significantly increase 

their profits. Therefore, it is advisable for their management to apply various measures to encourage their 

employees in order to obtain the desired performance. 
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The coefficient of multiple correlation for the model is 0.98, which suggests the presence of a very strong link 

between the factor and efficient features. According the Fisher's criterion, the model is also statistically 

significant, since its calculated value of 35.04 is considerably higher than the table one under the significance 

level of Alpha = 0.05 and the number of degrees of freedom 6 and 4 – 6.16. 

 

Thus, with the help and above-mentioned linear models, telecommunication enterprises will be able to predict the 

change in the net profit by increasing or reducing their costs on labour and social events, changing their 

material costs, depreciation and other operating costs in order to, on the one hand, provide businesses with a 

stable yield, and on the other hand, to develop a mechanism for telecommunication enterprise crisis management, 

which provides for the timely determination of the availability and expediency of the development of competitive 

advantages. 

 

The study found that the mobile communication market has very big prospects. It has been actively developing, 

giving a possibility to make a process of communication with other people the most comfortable, the quickest and 

the easiest, with each passing year communication becoming more and more accessible with its benefits being 

enjoyed by more and more people. However, the development of telecommunications services depends, to a large 

extent, on attracting investment. Moreover, diversification of communication services by making radical changes 

in existing package tariffs, roaming, providing Internet services, using innovative, progressive, and foreign 

approaches to effective management of telecommunications enterprises in a context of fierce competition are one 

of the most promising directions for further Ukraine’s telecommunication sector development. 

 

As Chesbrough notes (Chesbrough, 2003), today innovation is increasingly complex, fast, interactive, and 

requires the connection of external and internal knowledge bases. Therefore, telecommunication enterprises under 

dynamic market environment should implement enterprise anti-crisis management, which involves the obligatory 

introduction of innovations in order to obtain effective results of their activities and development of their 

competitive advantages.  

 

As a result of our research, we recommend a mechanism for anti-crisis management of a telecommunication 

enterprise, which involves timely identification of the availability and feasibility of developing a competitive 

advantage of the enterprise (Fig. 6). 

 

Implementation of the mechanism of anti-crisis management of a telecommunication enterprise is provided with 

the use of appropriate material, financial, human resource and intellectual resources that can be concentrated both 

at the level of the enterprise itself and attracted from the outside. With the help of the developed mechanism of 

anti-crisis management, telecommunication enterprises will be able to effectively develop and realise their 

competitive advantages through the coordination of all the interconnected factors that affect the formation of their 

profitability. 

 

Conclusions 

 

To draw a conclusion, anti-crisis management is a management aimed at preventing and eliminating negative 

business outcomes related to internal and external factors. During its activities, the enterprise should regularly 

conduct anti-crisis management, an important component of which, as it is evidenced by the research findings, is 

formation and development of competitive advantages. Competitive advantages are a set of innovative, 

technological, economic, environmental, consumer and managerial factors, through which the enterprise, during 

production and sale of goods and services, enjoys benefits compared to competitors. 
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Fig.6. The Mechanism of Anti-Crisis Management of a Telecommunication Enterprise (Including the Development of Its Competitive 

Advantages) 

Source: author’s own development 
 

Enterprise Anti-Crisis Management  

Diagnostics of Enterprise Operational Environment: 

Internal: 

- objectives of the enterprise; 

- business portfolio; 

- size; 

- imige and corporate culture; 

- human resources quality; 

- financial state; 

- commodity policy; 

- pricing policy; 

- communication policy; 

- policy of promotion of goods and services; 

- management specific features. 

External: 
- state of the market of information and 

telecommunications; 

- normative-legal support; 

- level of scientific and technical development; 

- level of economic and social development of the country; 

- geographical and natural factors; 

- international environment; 

- suppliers; 

- consumers of goods and services; 

- intermediaries; 

- competition. 

Definition and Development of Enterprise Competitive Advantages 

Determination of the Required Anti-Crisis Measures: 

Anti-Crisis Management Functions: 
- informational and analytical; 

- planning; 

- organizational; 

- socio-psychological; 

- controlling. 

Anti-Crisis Management Methods: 
- tactical methods: 

       - bankruptcy, 

       - downsizing, 

       - sanation; 

- strategic methods: 

       - liquidation, 

       - regularisation, 

      - merger/acquision, 

      - diversification, 

      - restructuring, 

      - reengineering. 

The Enterprise’s Resource Potential Evaluation for Implementing Anti-Crisis Measures 

Implementation and Adjustment of Anti-Crisis Measures Developed (when necessary) 

Increasing Enterprise Competitiveness and Profitability 
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The study shows that, today, one of the priority sectors of the Ukrainian economy is the sector of information and 

telecommunications, from which the amount of cash receipts is annually increasing, in particular, during  

2013-2017 – by 73%. However, there is a tendency towards a decrease in the number of information and 

telecommunications enterprises due to the presence of a large number of enterprises in the market and a high 

level of competitiveness. Among the services provided by telecommunication enterprises, the most widespread 

are mobile connection and mobile internet services. PJSC Kyivstar and PJSC Vodafone Ukraine are the leaders 

in providing such services on the Ukrainian market. However, the dynamism of the market is determined by the 

requirement for operators to continuously improve existing services and implement new ones to effectively meet 

the needs of users and maintain their competitive advantage. That allows characterising the mobile 

communication industry as rather variable, therefore, the need for enterprises to constantly implement anti-crisis 

management is appropriate. 

 

With the help of the constructed model of the dependence of net profit on the main types of expenses, 

telecommunication enterprises will be able to predict the change in the value of their net profit, to influence its 

level, regulating the value of a factor that will promote the development of competitive advantages of the 

enterprise. The proposed mechanism of anti-crisis management of a telecommunication enterprise is 

characterised by being easy to use, with access to available information for anti-crisis measures and the ability to 

determine the availability and feasibility of developing a competitive advantage of an enterprise. Thus, the 

recommendations, following from the research, allows enterprises to ensure their competitiveness and identify 

ways to increase their profitability. 
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