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ABSTRACT  

 

The problem of converting the implicit knowledge of employees into explicit knowledge of a business entity (a firm) is 

considered from the perspective of a combination of knowledge management theory in so far as it relate to storytelling 

and speech act theory. The purpose of the work is to determine the possibility and areas of application of the concept of 

performativity and speech act theory in knowledge management for its humanization and socialization. The object of 

the research is converting implicit non-formalized knowledge into explicit formalized one and explicit knowledge into 

implicit one as a sphere of application of speech act theory in knowledge management. The subject of the research is 

socio-economic and managerial relations in this area, transformed by performativity. The scientific novelty of the 

research lies in the identification and application of the relationship in the form of storytelling of knowledge 

management theory and speech act theory to develop measures for improving the efficiency of the knowledge-based 

firm's activities. The practical significance of the study lies in the fact that its results can be used by knowledge 

managers to improve the efficiency of the mechanism for converting implicit knowledge into explicit one and vice versa. 

 

Keywords: knowledge management, humanization, socialization, John Langshaw Austin, performativity, 

performatives, Michael Polanyi, implicit knowledge, formalized knowledge, stories, firm. 
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INTRODUCTION 

Converting non-formalized knowledge into formalized one and the reverse process - converting formalized 

knowledge into non-formalized one continues to be an urgent problem in knowledge management. 

Moreover, the first process is, in a way, an end in itself for knowledge managers in a business entity (a firm). 

The main means of expressing knowledge in this continuous process of converting in both directions is 

language. The knowledge of an employee, expressed in professional language, is the object of knowledge 

management and storytelling as its tool. 

According to M. Foucault's hypothesis, the image of a person in modern knowledge is outlined by three 

types of empirical objects: Life, Labor and Language (Foucault, 2001). Knowledge management pays much 

attention to language in storytelling, which is interpreted as a tool for transferring knowledge in the working 
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environment. In production processes, it is especially important to adhere to the principle of "word - action", 

which forms the basis of performativity. The concept of performativity has not yet been included into 

knowledge management, although storytelling is actively used there. But, in our opinion, this concept should 

be used as a form of changing the status of knowledge from a description of a situation to an action, since a 

performative is an utterance equivalent to an action. 

J. Austin's performativity thesis in combination with M. Polanyi's implicit knowledge theory are the 

prerequisites for a new approach to solving the problem of converting non-formalized knowledge into 

formalized one in knowledge management. It allows us to give due place to economic and management 

theories and techniques, which are increasingly actively shaping and structuring economic practices. 

However, they do not yet contribute to the humanization and socialization of a firm, which is most clearly 

seen in the example of converting implicit knowledge of employees into explicit knowledge of a firm. 

Research hypothesis: reciprocal explicit and implicit knowledge conversion in a firm changes economic 

and managerial reality in the direction of socialization and humanization thanks to language - knowledge as 

a word, a word as an action. 

The scientific novelty of the work lies in the application of the concept of performativity, which then 

developed into speech act theory, to the theory and practice of knowledge management in conjunction with 

M. Polanyi's implicit knowledge theory for the humanization and socialization of knowledge management.  

The purpose of the work is to determine the potential of the synthesis of storytelling and speech act 

theory for the development of knowledge management in the direction of humanization and socialization, to 

use the potential of their symbiosis to increase the efficiency of the exchange of formalized knowledge and 

the transfer of non-formalized knowledge (skills) when improving competencies and mastering functions. 

Tasks: 1) to find the possibility and area of application of the concept of performativity and speech act 

theory in knowledge management, 2) to determine the reciprocal conversion of formalized and non-

formalized knowledge as an area of application of the concept of performativity and speech act theory in 

knowledge management for its development. 

M. Polanyi implicit knowledge concept in combination with the concept of performativity of J. Austin - 

the founder of speech act theory - was used to achieve this objective and solve problems. 

 

MATERIALS AND METHODS 

The experience of theoretical research shows that to solve an existing research problem, as well as a new 

problem, it is possible to use suitable ideas from other scientific fields. When trying to cope with a complex 

economic problem, familiar mental schemes that are not obviously related to economics and management 

are used. In economic and management terms, the borrowed principles first acquire a different meaning, and 

then are transformed into new functions. Thus, the known principles of functioning of non-economic social 

institutions are increasingly used when solving economic and managerial problems. In the framework of this 

study, we consider language as such a tool. 

https://journal.access-bg.org/
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The study showed that storytelling is a concentrated practical application of language in knowledge 

management. Broadly speaking, storytelling is "a sophisticated approach to managing the flow of 

communication and understanding within an organization" (Lesser & Prusak, 2005). Storytelling is the direct 

application of language in a firm. Managers at companies such as IBM, Disney, CapGemini, Ernst & Young, 

Aventis, and others exploit cautionary stories to their fullest potential (Edvinsson, 2002) to generate profits 

and increase firm value. 

Speech act theory and performativity concept seem to be the most productive linguistic approaches in the 

context of this article. Researchers agree that the concept of "performativity" was first introduced into 

science in 1950 by the English philosopher John Langshaw Austin, the author of speech act theory (Austin, 

1972). Studying the types of "utterances", J. Austin developed speech act theory, in which he considered a 

speech act carried out in direct communication with an interlocutor as a unit of communication, which was 

the object of his research. 

The author developed performativity concept and speech act theory as part of analytical philosophy; his 

speech act theory became a key component of linguistic pragmatics. A distinctive feature of Anglo-

American analytical philosophy is the pursuit of logical accuracy and linguistic transparency when 

formulating problems and their solutions. This desire makes this science related to Anglo-American 

management. The philosopher associated a speech act with the expression of an assertion, explanation, 

description, etc., and believed that it proceeds according to generally accepted principles and rules of 

behaviour. J. Austin adhered to the position of scientists who saw the main task of philosophy in clarifying 

and refining the expressions of everyday language, which implies an analysis of its incorrect application. 

Austin defined a performative as a judgment equal to an action. 

The discovery of "performatives" is of great importance for knowledge management. So, Austin noticed 

that the first person singular verb cancels the function of truth or falsity of an utterance and becomes reality 

itself. As in everyday and business speech, language is used as a tool for performing various actions: 

greetings, promises, giving orders, etc. Saying such phrases, a person does not describe the action, but 

performs it. Such expressions as "I promise you", "I refuse", "I demand" are examples of a performative. 

There are quite a lot of similar expressions that can be used performatively in the language of a manager, and 

they cannot but affect the efficiency of his or her work. 

Performatives, which at the time of their uttering already perform an action, as methods of practical use 

of language in the form of management orders are applicable to transform an organization. They also include 

exclamations that create an emotional background that is important in any communication. Obviously, 

performatives make a lot of sense for knowledge management, although they are neither true nor false. 

The recognition of the limits of applicability of the concept of truth for the assessment of utterances is 

one of the consequences of speech act theory that are important for knowledge management. As the analysis 

of J. Austin has shown, the concept of truth is generally not applicable to performative utterances. They are 

not utterances related to any facts, and therefore cannot be "true" or "false" in the scientific sense (Austin, 
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1972; 1975). Like any other human action, a performative can be felicitous (in management terminology - 

effective) or infelicitous, but in no way true or false. For example, a dishonest or illegal labour contract with 

a knowledge worker, formally called an effective contract, is in reality more likely a bad - invalid, 

ineffective - contract than a false or untrue one. 

Felicitous performative utterances are expressions that produce the desired effect. At the same time, the 

felicity of a performative depends on a number of conditions, called by J. Austin "felicity conditions". These 

basic conditions are: 1) the presence of a conventional procedure, a kind of rules of the game, according to 

which the utterances are made; 2) compliance with these rules by the speaker; 3) the speaker has thoughts, 

feelings and sincere intentions to take appropriate actions. The absence of such intentions, thoughts, and 

feelings means that there are invalid speech actions (Austin, 1972; 1975). Thus, depending on the type of 

performative infelicities, infelicitous utterances can also be interpreted as insincere, invalid, unauthorized, 

erroneous, etc. What has been said entirely concerns managers in knowledge management, for whose work 

the unity of thought and word, thinking and speech is of paramount importance. In our opinion, the opposite 

is also true: insincere utterances lead to erroneous actions. 

Statements, promises, responsibility are an integral part of the work of a manager at any level and in any 

area, especially such an important one as intellectual knowledge-based activity. In knowledge management, 

word and action are important interrelated elements of the management process. According to M. Foucault, 

knowledge is a historically contingent system of ordering things through their correlation with words 

(Foucault, 2001). The logical chain here is as follows: word - knowledge - word - deed (action). Turning to 

speech act theory will help to explore the gaps between word, knowledge and action. The use of 

performatives - utterances equivalent to actions - in the practice of knowledge management narrows this gap. 

The concept of performativity and speech act theory are useful in knowledge management primarily for 

understanding the human aspect of socio-economic and managerial relations in the processes of reciprocal 

conversion of formalized and non-formalized knowledge. 

According to the thesis about the performativity of economics, the dissemination of economic knowledge 

and related techniques significantly transforms economic practice, thereby confirming the reality of 

economic theories. It seems that this thesis is all the more true for management technologies in the economic 

sphere. Management practices in this area are described by Pfeffer and Sutton (Pfeffer &Sutton, 2000). Their 

presence indicates the possibility of applying the concept of performativity in knowledge management as a 

type of functional management. 

The similarity between the ideas of S. Denning's book "The Springboard: How Storytelling Ignites 

Action in Knowledge-Era Organizations" (Denning, 2000) with J. Austin's book "How to Do Things with 

Words" (Austin, 1975) can be traced in the titles of the books. From "true descriptions" to "felicitous 

actions" are the principles of knowledge management in terms of storytelling and performativity. Studying 

the similarities and differences, a new approach to solving the problem under study can be proposed. 
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RESULTS AND DISCUSSION 

To solve the first problem of this study - to determine the possibility and area of application of speech act 

theory in knowledge management - let us compare speech act with storytelling in terms of their influence on 

the knowledge conversion processes (Table 1).  

 

Table 1. The influence of storytelling and speech act on the processes of converting non-formalized 

knowledge into formalized knowledge and vice versa 

 
Tools 

Conversion 

Storytelling Speech act 

1. Implicit to explicit Stories are ideal carriers of tacit 

knowledge, a way to combine verbal 

and visual information. Encouraging 

action by telling the moral-based 

story about implicit knowledge. 

A means of encoding information, a 

verbal form of stories that helps 

them be richer, increasing the 

strength and duration of impact. 

Development of the lexicon of the 

organization, the language model of 

the organization. 

2. Explicit to Implicit Impact on consciousness and 

subconsciousness in order to change 

behaviour. Transfer of skills with a 

lot of tacit knowledge. Reproducing 

the experience of others.  

Transfer of knowledge in 

understandable language using 

refined terminology. Use of 

motivating words. Descriptive self-

awareness. 
Source: Own compilation 

 

The verbal form of stories in knowledge management indicates the possibility of applying speech act 

theory there. The performative use of linguistic expressions (speech acts) differs from the descriptive use in 

the form of storytelling. The storytelling method formalizes only a certain part of tacit (implicit) knowledge, 

which is beneficial to the manager and owner of the company. And the rest of the tacit knowledge of 

workers is formalized by the methods of speech act and performative. 

A comparative analysis of storytelling and speech act (performative) made it possible to find what is 

common in them: 1) the speaker's belief in what is being said, 2) motivation by oral stories to action, 

3) similar conditions for the felicity of performative and storytelling 

Differences: 1) the knowledge management language texts, like the science language texts, should be 

explicit, that is, they should not allow ambiguity, inaccuracy, incompleteness, reticence, and subtext. 

Guessing is not allowed here. Subtext or implicit content is a piece of information that is not directly 

expressed in the linguistic signs that make up an utterance, but is somehow extracted from it. All 

communication participants make such an extraction in different ways. The subtext of an utterance cannot be 

consciously perceived by the addressee if it is not meaningful and motivating for him. A good manager is, 

above all, a motivator. And storytelling is a powerful tool for motivating, inspiring staff, influencing the 

consciousness and subconsciousness of employees; 2) the selectivity of the language in the use of 

performatives should be taken into account. So, for example, you can say, "I am begging you", but this will 

not be an act of begging. Or let's consider "I'm trying to persuade you". This will be, for example, a story: “I 

https://journal.access-bg.org/


 

ACCESS Journal:  

Access to Science, Business, Innovation in Digital Economy 

ISSN 2683-1007 (Online) 

2021, 2(3), 211-221, https://doi.org/10.46656/access.2021.2.3(1)  https://journal.access-bg.org/ 

 

216 

 

have been persuading you for two hours”, - you can say so. But "I'm trying to persuade you" is impossible to 

be said as a persuasion (Austin, 1972; 1975). 

Thus, we link the possibility and area of application of performativity concept and speech act theory in 

knowledge management with storytelling as a tool for converting knowledge for its practical use in a firm. 

We consider storytelling, speech act and a performative as a linguistic addition to knowledge management, a 

kind of human (anthropic humanistic) prism of rational analysis in this type of functional management. 

The second problem of this study is to determine the reciprocal conversion of formalized and non-

formalized knowledge as an area of application of performativity concept and speech act theory in 

knowledge management for its development. To solve it, we will use the technique for determining the 

purpose of storytelling, proposed by (Weil, 1998). The author believes that it consists in giving answers to 

three simple questions: “Who am I? Who are we? Where are we going?" (Edvinsson, 2002). 

Answering these questions, let us designate two areas of application of speech act theory and 

performativity concept in knowledge management: 1) the answer to the question "Who am I?" implies the 

sphere of anthropic origin (in the Figure 1 it is designated as AO), which means humanization; 2) the answer 

to the question "Who are we?" is associated with the sphere of social order (in the Figure 1 it is designated as 

SO), that is, with socialization. The answer to the question "Where are we going?" in the processes of 

cognitive conversion is to an increase in the knowledge of the firm's employees. This is clearly shown in the 

Figure 1. 

 

Fig. 1. The continuum of knowledge in a firm in reciprocal cognitive conversion processes 
Source: Author’s illustration 

 

It can be seen from the Figure 1 that through the conversion of knowledge in a firm, an increment of 

knowledge occurs: 

  Kimplicit 2 = Kimplicit 1 + ΔK from knowledge conversion, 

where  Kimplicit 1 – implicit knowledge of the employee before conversion, 

  Kimplicit 2 – implicit knowledge of the employee after conversion, 

ΔK – increment of knowledge in the process of exchange of explicit knowledge between 

employees. 

 

Humanization 

Kimplicit 1 Kexplicit1 Kexplicit 2 
2 

Kimplicit 2 

Socialization Humanization 

AO1 SO AO2 

Less tacit knowledge More tacit knowledge 
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Implicit, non-formalized knowledge is transferred directly through actions, here a person is perceived at 

the level of worldview. Explicit, formalized, encoded knowledge is transferred from person to person 

indirectly through language and text. This forms a person's understanding of a person at the level of text. 

Explicit knowledge is expressed in words. Implicit knowledge is not expressed in words. The hypothesis put 

forward by us is confirmed: the reciprocal conversion of explicit and implicit knowledge in a firm changes 

the economic and managerial reality in the direction of socialization and humanization thanks to language - 

knowledge as a word, a word as an action. 

The organization is formed by individuals, therefore the first area of application of the considered 

linguistic concepts must be sought at the level of the individual, let's call it the anthropic origin. 

The concept of performativity is of practical interest for knowledge management, since it conditions the 

transition from the traditional concept of knowledge of the subject of cognition and activity to understanding 

them as a set of cognitive competencies that the employee-object of management has acquired. By the 

influence of management, he or she is forced to transfer his or her tacit knowledge to the bank of explicit 

knowledge of an organization. For example, in organizations where there were no initial job descriptions, 

employees were asked to describe their functions. And then, with managerial adjustments, this material was 

used to prepare official job descriptions - a direct guide to action. So, the first area of application of the 

concept of performativity in knowledge management is seen the formation of competences and functions of 

an employee of a firm. 

The task of knowledge managers through formalizing knowledge of employees using computer 

technologies is to give their thoughts a strictly service orientation. For this, storytelling also serves: relying 

on corporate base of stories, an employee completing a project can record within an hour what would have 

taken half a day to describe. 

In knowledge management, like in no other form of functional management, the practical value of the 

language is important. Accordingly, all sorts of descriptions of the best practices for converting knowledge 

are assessed from a pragmatic position. Managers accept certain descriptions of their work by a person not 

because they are "true", but probably because they offer really possible options for efficient activity in the 

form of their interpretations by an employee. From this point of view, the manager is interested in the 

question not of whether or not employees perceive their work reality, whether the chosen way of using 

words (terms, utterances) corresponds to it, but about what the firm and personally he / she, the manager, 

gains from their use. 

Language makes a person understand his / her subjectivity - "who I am". It is unlikely that the status of a 

faceless competence-function will satisfy an employee as a person. With the help of stories, even the most 

complex analytical data gets a "human face" - humanization through storytelling. "Storytelling is, first of all, 

a deeply human technique that does not accept mechanistic and authoritarian approaches" (Lesser & Prusak, 

2005). 
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The story should evoke sincere human emotions: understanding / bewilderment, sympathy / irritation, 

joy / anger, confidence / doubt. The lack of a dichotomy of emotions devalues the outcome of a story. 

Storytelling technique allows language to be used in conjunction with intonation, vocalization to bring 

imagery and other elements of a story to life in front of an audience. The manager's precise use of unique 

words also contributes to the bright colours of a story. 

Thus, the first individual humanistic (anthropic) area of application of speech act theory and 

performativity concept is the construction of a competence-function due to the discourse stored in the 

language and objectified previous experience of a particular employee. Language also contains the means of 

objectifying new experience, hence, the possible change by an employee of everyday work reality. Thus, 

performativity transforms cognitive conversion. 

The second area of application of linguistic theories in knowledge management is the social one. The 

language area is inherently social. Linguistic knowledge is inherent in a person as a social being. People are 

encouraged to take action by other people through a message. For a prime example of the importance of 

verbal behaviour in a meeting, see (Simon et al., 1962). The authors show the correlation of the verbal level 

of discussion of a business proposal in terms of the values of an organization with the actual personal 

motives and individual values of each participant in the meeting. Individual values, as the authors rightly 

point out, are "mostly unspoken and partially unconscious" (Simon et al., 1962). "Motivations based on 

feelings of satisfaction or dissatisfaction that arise during the meeting itself will be hidden even deeper in the 

subconscious" (Simon et al., 1962). Thus, the verbal expression of the feelings and thoughts of the meeting 

participants will determine its outcome for the activities of the organizational unit. 

Taking the situation of the meeting as a basis, one can give an answer to the question "Who are we?". In 

other words, to illustrate the process of socialization in the exchange of formalized knowledge. The use of 

language in business communication indicates the characteristics of a specific social group, expressed by a 

specific type of social order. By prescribing specific speech behaviour for each social role, language 

contributes to the maintenance of microsocial order in the organization. 

Considering the selected linguistic concept and theory from our point of view, we can say that 

socialization is the merging of informal knowledge of the participants into the common base of a firm thanks 

to language. In this regard, Gergen's remark is important for knowledge management: "words acquire their 

meaning depending on the way they function within human systems of relations" (Gergen, 1997), that is, 

when they are used in human relations". 

Social relations and social order as a whole are reproduced through language. Business language contains 

discursive constructs used in management, for example, "goal", "activity", "efficiency", "productivity", 

within which an employee is invited to think and work. If the professional language reproduces and 

maintains the competence-functions of a particular employee, then communication, which is the highest 

form of language use, is the basis of social interactions. In communication, language shows its efficiency in 

comprehending and producing reality. 
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The presence of the revealed performative phenomena proves once again that knowledge cannot exist in 

isolation from a person. At the same time, not all the tacit knowledge of an employee can be displayed and 

transferred using language. Some of the knowledge of a creative intellectual worker is the product of his 

individual intuition, the so-called creative "instinct", which contains the anthropic origin. Therefore, they 

cannot be transferred either by order or for any reward. And employees can't be punished for their absence 

either. This is for management the difficulty of converting the disparate tacit knowledge of workers into the 

system of explicit knowledge of an organization (a firm). After all, while the orders to one person are given 

by another person, that is, the process of management as vertical communication is carried out between 

people. 

In this regard, Austin's theory of infelicity is important for the knowledge management practice: it 

considers the necessary conditions for felicitous / infelicitous communication. The subject of analysis for 

J. Austin is the circumstances that prevent the conduct of any social communicative procedure. In the 

knowledge management practice, such a procedure is the exchange of knowledge - this is the second area of 

application of the concept of performativity in knowledge management. The already mentioned J. Austin's 

performative felicity conditions are especially important for it. Obviously, these conditions can only be 

provided by people in the process of their communication. With regard to knowledge management, the 

considered process is (1) horizontal communication - the exchange of professional knowledge between 

employees of a firm; (2) vertical communication ("order-fulfilment") between managers and employees. 

According to Gergen, not only emotions, but also cognitive processes can be explained in terms of social 

relations, mutual exchange and conventions (Gergen, 1997). Horizontal culture is more conducive to this 

explanation than vertical one. The first culture will be fostered by Dennig's proposal to change the 

descending commands by conversation. Implicit knowledge, which is not "spoken" and, therefore, is not 

recorded in consciousness, turns out to be ambiguous and fragile. "Conversation gives clear contours to 

previously vague and unclear subjects" (Berger & Luckmann, 1966). 

Interaction within each identified areas and between the anthropic and social areas in everyday reality 

occurs through language. In everyday working life, language objectifies events and gives stability and clarity 

to what is happening, endowing it with the clarity and practical logic necessary for production. Language, 

being an effective means of accumulation, preservation and transfer of human knowledge in time and space, 

provides a ready-made discourse for comprehending reality, therefore, the ability to transform the reality of 

anthropic and social, "speaking" (Bakhtin, 1986) being. 

Both the areas considered, formalized linguistically, form a kind of subsystems in the knowledge 

management system that can increase the efficiency of knowledge conversion mechanisms. Their 

functioning contributes respectively to the humanization and socialization of a firm based on the knowledge 

of employees. 
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CONCLUSION 

The directions of increasing the efficiency of the knowledge-based firm's activity are the humanization and 

socialization of knowledge management. The possibility of using J. Austin’s performativity concept and 

speech act theory in knowledge management is due to the increasing importance of storytelling in the 

reciprocal conversion of formalized and non-formalized knowledge. 

The increase in the influence of the institution of language in knowledge management is due to the 

synthesis of storytelling and speech act theory. The transfer of linguistic techniques and concepts to the field 

of knowledge management contributes to its humanization and socialization 

The efficient areas of application of speech act theory in knowledge management in a firm are: 

1) formation of competencies as official functions of employees - the anthropic sphere; 2) exchange of 

professional knowledge in the process of communication between employees – the social sphere. 

The combined application of speech act theory and the knowledge management theory reveals the 

potential of both theories to improve the efficiency of knowledge management through its humanization and 

socialization. 
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ABSTRACT:  

Digitalization is the process, which takes places in the contemporary world, severe competition in all markets, growing 

demand for new and easy technologies, changing software user preferences, and much more. For the past decades of 

years, the share of online forex trades that had place in the world accounted for more than 90% of all forex deals. This 

article discusses the main points of the online trading, the prospects of this industry and key factors that may affect the 

industry; also, the crucial attention was paid to the online trading tools segment, as a part of the immense market in 

general and as a tool in the portfolio of every modern online trading specialist. The online commerce industry is one of 

the largest and fastest growing sectors of the world economy. It creates jobs and assets, makes people richer and provides 

truly equal access for all. An analysis of existing online trading tools, such as the MT4 platform, was conducted. The 

main characteristics of online trade in European countries and the problems of its development in Ukraine are studied. 

The main components of trade in the supply area were studied in detail. Based on the research of the authors, the 

algorithmic rules of the automated trading system (expert advisor) were described and its software implementation is 

created. Similar automated systems are especially helpful when specialists need to work with many charts and timeframes 

at once, because the system might indicate the proper market situation better, and the system won’t have any human-

biased feelings, just pure strategies and algorithms.      
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INTRODUCTION 

The online trading tools are the possible key to make a decent fortune off the online markets of shares and 

investments. According to the most trusted magazines, every prosperous entrepreneur, CEO or Head manager 

nowadays possesses at least some assets in shares and short-term or long-term investments. Therefore, it might 

not amaze that the online trading or online investments are ones of the most popular and most profitable and 

at the same time ones of the most risky industries. 

In this paper, we will pay thorough attention to the online trading market and the automated systems and 

tools which are called to facilitate people who are willing to start off on these markets or who are seeking for 

new methods to scale up their portfolios or bankrolls.  
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Human life is full of a variety of emotions, but not all of them are directly derived from the basic emotion 

and might be helpful to establish the proper market conditions to make entries. Many academic papers 

scientifically research human-biased emotions while they are trading (M.Douglas, 1995).  

The online trading industry has been gaining its power for the past decades and to help us understand the 

current conditions better we will review some latest studies from trusted broker research. (BN Research Report, 

2018 & 2021) 

The “robots” known as the automated trading systems (further in this article you might see the word 

“system” which relates to the trading system with some predefined algorithms, acronym is “ATS”) are 

controlling more and more financial operations, so the development works in this article tend to be actually in 

step with the times (CNBC, Guy De Blonay, 2018) 

Goals and objectives of the study. To be adaptive is one of the most demanded traits in our society at 

present. People’s inherent behavior is often built on the two main factors as cues that might measure your 

wealth, such as money and power, although, we are living in the modern era, where human qualities are being 

treated accordingly, but a lot of us are willing to establish their own independent fund. The main purposes of 

this work are to explore the markets of online trading and investments and develop new and successful 

automated tools for these markets. 

Results and Discussion. As of 2021, online trading industry is one of the most dynamically developing 

sectors of the global economy, it creates jobs and assets, it makes people richer, and it provides truly equal 

access for everyone.  

Why this market is so crucial and needs more our attentions, considering the data from the study published 

by the Contentworks Agency in 2019, only the global forex trading market worth is estimated to be around 2.4 

quadrillion USD.(Contentworks Agency, 2021) 

This example should suffice to prove the contention as per Visual Capitalist studies, money can make you 

happier and can provide you more items of your wish. (Charted: Money Can Buy Happiness After All, 2021. 

The most significant highlights from the online trading market are listed and described beneath:  

1.  According to BIS’s 2019 triennial survey, trading in FX markets reached an incredible $6.6 trillion per 

day in April 2019.  It’s comparable to the entire GDP for a year of Germany and Italy combined. 

2. The worth of the entire global forex trading market is estimated to approximately $2.4 quadrillion – in 

other words, around $2409 trillion.  

3. Over 85% of the global forex market transactions happen on just 7 major pairs GBPUSD, EURUSD, 

USDJPY, AUDUSD, NZDUSD, USDCHF, USDCAD. The automated trading system which was built 

conceives all these currency pairs and analyzes them best. During the development and testing work vast 

majority of time the system was run on these pairs and showed positive results. 

4. Only about 15% of forex traders make a profit. When the authors first viewed this number, it was 

perceived as a challenge to create a special tool that will be performing positive on the markets and making 
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profits off the currency pairs or stokes the tool would be applied to (Forex Statistics & Trader Results From 

Around the World, 2020). 

5. The most popular trading platform is still the classic MT4, which is used by 85% of traders. The second 

most popular platform is the MT5, which is used by only 6% of traders (BIS-2019 Quarterly Review, 2019).  

6. There are approximately 10 million forex traders in the world in 2017 and over 14 million in 2020 (BN 

Research Report, 2021). 

7.  The US Dollar is the most popular forex trading currency – with 88.3% of global trades involving the 

ever-reliable greenback (Forex Trading Industry Statistics and Facts, 2020). 

8. The second most popular currency in the forex market is the Euro – accounting for 32.3% of trades 

(Forex Trading Industry Statistics and Facts, 2020). 

Taking into consideration the facts listed, it was decided to think about developing the strategy and the 

trading tool which will be suitable with the most popular pairs, from the fifth item it was decided to establish 

the strategy for the MT4 trading accounts. The MT4 platform can be trusted as it makes possible placing trades 

within seconds, the average response time which was counted during the strategy testing is less than 2 seconds, 

when all factors are set properly. 

The trading strategy all above should be connected to as many trading instruments (currency pairs, and 

contiguous instruments as following: stocks, options, indices, etc.) as possible. 

The online trading is getting more popular and as per brokers analytics, it’s particularly popular among the 

young people aged 25 to 34 (fig. 1).   

 

Fig. 1. Age ranges of all online traders, 2018  

Source: formed by authors based on BN Research Report, 2018 

 

To prove that online trading now is in 2021 way more popular and easy-to-access industry, let’s just 

overview one short story from the financial markets. Users from the Reddit page “r/wallstreetbets” earlier this 
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year gobbled up stock from floundering chain GameStop, sending the price soaring and forcing institutional 

investors who bet against the company to back out -- performing what's known as a "short squeeze." [8] 

For several days, lots of big investors and huge hedge funds might have lost millions of dollars due to the 

common work of the young traders, Reddit-users.     

The industry clearly gains its popularity, in 2017 there were around 9.5 million registered online traders 

with real trading accounts, whereas in 2021, there are over 13.9 million registered online traders, according to 

The Modern Trader study and research papers, the 45% growth for mere 4 years. Not every industry is capable 

to show such development over the past years. 

 

Fig. 2. Number of registered online trading participants for the past 5 years, in millions  

Source: created by authors based on BN Research Report, 2020. 

 

According to the data above (Fig.2) we are able to spot the proper tendency on the financial markets, the 

number of registered online traders who hold trading accounts with real money has been constantly growing 

and the number will only keep raising as the financial market itself does. 

The problem which arises: how to be prosperous in the field of online trading? Per the trading broker 

research, only 15% of traders make constant profit off the online markets, and over one third of traders are 

breaking even, which means they have neither significant losses nor profits for months or even years. 
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And since about 15% of forex traders make constant profit, we have decided to think through and configure 

the trading tool for online traders to help them profit more frequently from their daily trading transactions, 

openings and closings. (Forex Statistics & Trader Results from Around the World, 2020) 

For almost 3 years, one of article's authors had worked in one of the biggest trading brokers as a strategy 

tester & customer care advocate. He operated close with clients, regular workers who started trading as a side 

hustle, as well as with fund admins who had tens of years of experience in the markets. Therefore, author 

started gaining more valuable understanding from the real experience communicating with real traders 

throughout the world, from the USA to Germany, from China to Nigeria, he started analyzing the market and 

feeling traders’ main wishes. 

The biggest brokers are seeking to involve more institutional traders, entailing specialists who will operate 

decent trading accounts with typical deposit size of over 10 thousand USD, as the trading brokers receive some 

commission. Below you might see the study from Broker Notes Research papers (Fig.3), showing that many 

traders around 10% regardless of their gender tend to deposit over 10 thousand USD into their trading accounts, 

and over 3.5% of online traders possess trading accounts with over 100 thousand USD. Mainly, the greater the 

deposit size, the smaller risks and drawdown the traders want to see. 

 

 

Fig. 3. Typical deposit sizes of online traders 

Source: formed by authors based on BN Research Report, 2018. 

 

The number of the registered online traders in European countries also shows the constant growth (Fig.4). 

In Ukraine slightly over 40 thousand of online traders who have been registered in international brokers 

and possess at least one trading account with real investments, unfortunately due to the industry specification 

and confidentiality it’s impossible to count all trading accounts or all live online traders per country, but relying 

on the studies from the Broker Notes in Ukraine the number of traders has been doubled since 2017 year. 

Many countries such as Poland and Romania has paid proper attention to developing the trading markets lately, 

and it has resulted in more people involved in to the industry and more companies has gone IPO, which 

symbolize good trend for economies (BN Research Report, 2018). 
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Fig. 4. Number of online traders in European countries, “K” means a thousand on this map, as per 2019. 

Source: created by authors based on BN Research Report, 2021 

 

Considering the data from the image above (Fig.4), we might see that the United Kingdom is in the first 

place in Europe with more than 730 thousand online traders, the runner-up in Europe is with around 380 

thousand of online traders.  

For the past years, especially after the Brexit deal, two new trading hubs have been highlighted in Europe, 

such as Amsterdam and Frankfurt, therefore, in the forthcoming reports, it’s expected to see intensive growth 

of traders and deposited sums for the Netherlands and Germany. 

Practical realization of the automated trading system. After diligent investigations in the area of the 

automated trading systems and their strategies, it was determined to build the system on a foundation of the 

demand and supply methods. Supply and demand trading is a trading method where the idea is to find points 

in the market where the price has made a strong advance or decline and mark these areas as supply and demand 

zones using rectangles, which are shown in the image, orange rectangles for sell-positions and blue rectangles 

for buy-positions. 
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The ecosystem overviews. The main chart types the automated trading system is working with is the 

Japanese Candles (Fig.5) 

 

 

Fig. 5. The Japanese Candles trading chart. 

Source: created by authors 

 

The chart above represents the most commonly used trading chart for online traders, it’s called Japanese 

Candles. Candle charts are useful when trading as they show four price points (open, close, high, and low) 

throughout the period of time the trader specifies. Many algorithms are based on the same price information 

shown in candlestick charts. The algorithms that are used in the automated trading system which was built 

during the research are supposed to work based on the Japanese Candles charts, with all timeframes, entailing 

that the automated trading system may be run on any MT4 trading chart, 1-minute, 15-minute, 1-hour or 1-day 

charts will be accepting the system and will mark the chart as it is controlled by the developed trading system. 

Upon the outlying investigation, it was defined that most online traders are interested in the following core 

qualities when the traders are applying some automated systems or scripts, these all qualities are available in 

the trading strategy that has been developing. The main components of the supply zone trading: 

● Low and moderate volatility trades: A lot of traders do not have an inclination for highly volatile 

trading instruments (currency pairs, stock indexes, etc.) or trading systems what work on highly volatile 

strategies. A supply zone during the work on charts typically shows narrow price behavior. Lots of candle 

wicks and strong back and forth often cancel a supply zone for future trades. 

● Timely market exit: The online traders don’t want to see price spending too much time at a supply 

zone. Although position accumulation does take some time, long ranges usually don’t show institutional 

buying. Good supply zones are somewhat narrow and do not hold too long, these factors have been taken into 
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consideration during the development works of the automated trading system. A shorter accumulation zone 

works better for finding re-entries during pullbacks that are aimed at picking up open interest. 

Good supply zones are somewhat narrow and do not hold too long. A shorter accumulation zone works better 

for finding re-entries during pullbacks that are aimed at picking up open interest. 

● The false springs on the charts: The projected automated system doesn’t count few candles on the 

chart, the algorithms tries to annihilate wrong entries, which doesn’t result in many open positions after false 

springs on the trading charts. 

● Strong force leaving the zone: This point is one of the most important, which I have explored during 

speaking sessions with traders and trading broker clients. At one point, price leaves the supply zone and starts 

trending. A strong imbalance between buyers and sellers leads to strong and explosive price movements. As a 

rule of thumb, remember that the stronger the breakout, the better the demand zone and the more open interest 

will usually still exist – especially when the time spent at the accumulation was relatively short. 

When price goes from selling off to a strong bullish trend, there had to be a significant amount of buy 

interest entering the market, absorbing all sell orders and then driving price higher – and vice versa. Always 

look for extremely strong turning points; they are often high probability price levels. 

When should we consider using this automated trading system, which is built on the concept of supply and 

demand? 

When we know the support and resistance zones. Supply and demand zones are natural support and 

resistance levels, and it pays off to have them on your charts for numerous reasons. Combining traditional 

support and resistance concepts with supply and demand can help traders understand price movements in a 

much clearer way. The concepts of trading level support and resistance are undoubtedly two of the most highly 

discussed attributes of technical analysis in trading. Part of analyzing chart patterns, these terms are used by 

traders to refer to price levels on charts that tend to act as barriers, preventing the price of an asset from getting 

pushed in a certain direction. Support levels are usually lows on the charts, and resistance levels are highs. 

While applying the system, supply and demand zones can be easily found just below/above support and 

resistance levels.  

When we are interested in having automatically populated Stop Loss and Take Profit points. When it comes 

to profit placement, supply and demand zones can be a great tool. The developed system always places the 

profit target ahead of a zone so that the traders who apply it don’t risk giving back all profits when the open 

interest in that zone is filled.  

Discovery of the new supply and demand technology has been the best practicalities for the change on the 

markets. Since the very beginning of applying the strategy, it has been a great help for the online traders and 

trading institutions who may operate millions of dollars. 

The Supply and Demand indicator which has been build during the development works visualized on the 

Forex chart using the MT4 trading account (Fig.6). The indicators also shows red and green lines, which might 

be interpreted as suitable places for opening, closing, and keeping open the market positions.  
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Fig. 6. Supply and Demand Indicator visualized on the Forex chart. 

Source: Created by authors using MQL programming language 

 

The orange and blue shadowed areas on the Fig. 6 facilitate us view the quick market changes and once 

such zone is open, it might be closed within next several chart moves. Analysing the zones based on the strategy 

in the automated trading system, we can consider placing our own positions within zones in order to gain 

profits.  

Below, the algorithmic rules of the automated trading system (expert advisor) are described: 

● When the price of the trading instrument such as Forex pair or Stock reaches the proximal level of 

an untested supply zone, it will enter a sell trade. 

● When the price of the trading instrument reaches the proximal level of an untested demand zone, it 

will enter a buy trade (Fletcher, T. Machine Learning for Financial Market Prediction, 2012). 

● The stop loss is placed automatically once the market is entered with position. 

● The take profit is considered to be greater than the stop loss (Mathematical Programming, 1983). 

● It has been developed and supported in mql4, means it is supposed to run on the MT4 trading 

platform. 

Also, below, we have highlighted the input values from the programming code and added comments which 

may provide clearer understanding of the initial default system settings (Fig.7). 
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input double lotSize = 0.01;  //Lot Size 

input Switch Buy = 0;             //Buy 

input Switch Sell = 0;             //Sell 

input Switch Strategy1 = 0;   //Strategy1 

input Switch Strategy2 = 0;   //Strategy2 

input Switch Strategy3 = 0;   //Strategy3 

input int Limit = 3;                  //Limit 

input Switch takeProfit = 0;  //Take Profit by Pips 

extern double pipsAmount = 100; //Pips Amount for Take Profit 

input trailEnum Trailing = 0;     //Trailing Stop 

input double addLotSize = 0.01; //Lot Size Step Increase 

input int maxSteps = 3;        //Max Steps 

input Switch TwoBar = 0;        //2 Bar 

input Switch Trap = 0;         //Trap 

input Switch Major = 0;        //Major Turn 

input string tradeComment = "SD Custom"; //Trade Comment 

input int Magic = 556;         //Magic 

 

Fig. 7. Input details in the code of the automated trading system. 

Source: Created by authors for the MT4 Trading Platform 

 

The input details can be adjusted as the system is starting. While using the automated trading system, it’s 

easy to change the values for Take Profit or Stop Loss entries. (Fletcher, T. Machine Learning for Financial 

Market Prediction, 2021) 

The system has been designed to be able to determine the best zones on the trading charts to enter the 

market with new positions.  

The main premise of supply and demand strategy which is built in the automated trading system is when 

the market makes a sharp move up or down the large institutions i.e. banks/hedge funds are not able to get 

their entire trade placed into the market, therefore they leave pending orders to buy or sell at the zone with the 

expectation the market will return to the zone and the rest of their trading position will be filled. 

Strategy testing results have displayed strong leaning for placing the proper market positions on the charts. 

During trial runs on different timeframes and charts, the developed Supply and Demand strategy has shown 

positive performance. The system works best with 1-hour and 4-hour timeframes, as it’s mainly developed 

using this timeframe to avoid any high-volatility and high-liquidity zones.  
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As follows, the automated trading system built on the Supply and Demand strategy has shown strong 

positive performance on main currency pairs and other trading instruments, thus the system might be applied 

to a versatile portfolio and for different investment types, might it be short-term as well as long-term runs. 

 

CONCLUSIONS 

More and more automated trading systems are being launched on the financial markets, over 80% of all trades 

are under the control of such systems, thus it’s particularly important to get the topic well sorted out (CNBC, 

2018). Similar automated systems are especially helpful when specialists need to work with many charts and 

timeframes at once, because the system might indicate the proper market situation better, and the system won’t 

have any human-biased feelings, just pure strategies and algorithms. 

Many thoughts from the market leaders have been construed during the work on the article and the 

automated trading system in order to receive the best practices. As regards the forthcoming prospects, the 

automated system and algorithms will handle more and more trading operations and market specialists will 

seek for the best options for their funds. 
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ABSTRACT  

 

Analysis of the behavior of an economic agent is one of the central themes of microeconomics. Right now, with the 

comprehensive increase in the amount of data and the expansion of the computing capabilities of personal computers, 

there is a need to implement methods of behavioral economics in the study of human behavior. In the course of this study, 

a survey was created aimed at identification of patterns of behavior of the modern consumer according to his selection 

criteria stores and reactions to questions based on Behavioral Economics theorems. Clustering the obtained results were 

performed using machine learning algorithms, after which the Random Forest classification algorithm was trained. 

According to the results of Silhouette analysis, K-means clusters were selected as the main ones for further modeling. T-

SNE algorithms, hierarchical and spectral analysis were used for additional visual representation. This study offers a 

tool for classifying customer preferences and analyzing current industry trends. A tool has been created to classify 

consumers of food retail chains in order to improve their "buyer's journey" and better understand their needs. The created 

tool for clustering and classification by machine learning methods can be used in business processes. To improve the 

result, it is necessary to choose a more representative sample, because used in this study consists of an average rationally 

thinking and knowledgeable individuals, which cannot be said of the average consumer not only among the older 

generation but also among the younger. Therefore, the next directions in the study may be to identify new ones behavioral 

trends in other industries; deepening understanding of food retail; use of geodata to improve analysis, etc. Potentially 

attractive the direction may be to add an assessment of the impact of network advertising on behavior consumers through 

semantics analysis and image recognition. 
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INTRODUCTION 

Currently, players in the food retail industry are rapidly recovering from the pandemic, testing new formats 

and approaches. It is important to identify fundamental changes in consumer needs for better business 

adaptation. The food retail industry, both worldwide and in Ukraine, was hit hard during the pandemic, but 

that allowed it to transform it into a new and better version of itself. First, the e-commerce segment has grown 

extremely rapidly - networks have had to build entire infrastructure in a few weeks to improve the consumer 

experience. Leading chains have launched their own delivery services (Silpo) or developed an ecosystem of 
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stores (Auchan Pick-Up Point). Due to the increasing role of location, the segment of "home shops" has grown 

significantly, which led to the opening of mini-analogues of supermarkets - Varus-To-Go, Novus Mi and the 

above-mentioned Pick-Up Point from Auchan).  

According to a study by Deloitte (2021), Ukrainians began to spend less on alcohol and more on medicines. 

The segment of online shopping and the total cost of products on the Internet has grown, and most purchases 

are now paid by card or gadget (Fig. 1). It is also noted that 73% of Ukrainians use delivery services, but their 

own experience and the results of the study suggest that this figure is much lower, especially in the regions of 

the country. However, one fact remains the same - the niche of delivery services in Ukraine is developing 

rapidly with the entry of new players and the establishment of internal logistics networks of leading stores.  

 

Fig. 1. Contactless payment by Deloitte (2021) 

 

Among the changes in the industry in 2021, McKinsey (2020) highlighted the development of clearly 

differentiated formats (as opposed to conventional supermarkets); higher requirements for budget products; 

trend towards healthy eating and eco-awareness. And, of course, the powerful development of analytics and 

new methods of collecting and processing consumer information. For example, specially selected promotions 

in loyalty applications based on purchases, or the use of customer order patterns through the internal delivery 

service for notifications at certain times (such information is not widely disclosed by networks, so these 

applications are theoretical assumptions, although quite likely). In addition, respondents often noted that they 

choose stores by price and convenience of location (Fig. 2).  

Thanks to the above, food retail, like almost all industries, is beginning to take wide strides towards the 

total personalization of "consumer travel". This term means the general experience of the client from the 

moment of the beginning of use of any service till the end of the current session (in this case it is stay in shop 
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and use of applications of loyalty programs). All these changes make the tool proposed in this study relevant 

and possible for use in business processes.  

 Analysis of the behavior of an economic agent is one of the central themes of classical microeconomics. 

However, a strong focus on standardized examples did not allow researchers to draw real conclusions. The 

emergence of economic psychology in the works of Gabriel Tarde, George Cato, Laszlo Garai allowed the 

modification of purely theoretical models. The real impetus for the emergence of behavioral economics was 

the work of Daniel Kahneman and Amos Tversky - they developed alternative models of behavior of economic 

agents, taking into account the inconsistency of their adherence to the principle of maximizing utility. 

 

 

 

 

Fig. 2. Factors for choosing a new place to shop by McKinsey (2020) 

 

 Right now, with the comprehensive increase in the amount of data and the expansion of the computing 

capabilities of personal computers, there is a need to implement methods of behavioral economics in the study 

of human behavior. This is also evidenced by the work of recent years - for example, (Kolumbus&Noti, 2019).  

Consumer habits are the most important external factor influencing retail, which must be taken into account 

when formulating a strategy. The process of consumer decision-making to purchase goods is influenced by 

various factors: economic, cultural, social, personal, psychological and situational factors. Such factors include 

the global pandemic, which has globally changed the lives of consumers.   

This study offers a tool for classifying customer preferences and analyzing current industry trends. 

Determining current industry trends through the eyes of consumers is done using clustering tools that are 

applied to respondents' responses to an online survey based on the principles and theorems of behavioral 
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economics. The survey took place in December 2020 during Late Covid. According to the results of the survey, 

the classification was carried out using machine learning algorithms. And also, the Random Forest in-depth 

learning method was used to classify consumer preferences. 

  

ANALYSIS OF RECENT RESEARCH 

Behavioral economics is a branch of economic theory that is based on the psychological characteristics 

(cognitive, emotional, social aspects) of human actions, decisions and perceptions in various economic 

situations (Della Vigna, 2018). For some time, thanks to classical economic theory, it was believed that most 

actors always choose the optimal course of events. However, there are now studies that emphasize that 80% 

do not follow such a strategy (İnaç, 2019). 

In 1979, D. Kahneman and A. Tversky proposed the theory of perspectives, which explained the irrational 

decisions of the individual. It has been shown that with a medium level of risk, people tend to maintain their 

current financial position rather than increase it. And even a paradox was revealed: individuals tend to take 

greater risks to avoid losses. At the same time, most will not try to benefit more by taking on an additional 

level of risk. It is these scientists who have identified the most common standard types of human behavior 

(heuristics), namely: similarity (based on self-confidence, the illusion of control, bias); availability (decision-

making based on recently received information or on that which is most vividly reflected in memory) and 

anchors (the foundation is the basic assessments, perceptions, experience) (Lekovic, 2019). 

Behavioral economics argues that man is able to act "limited by the rationalist method", while being 

influenced by many other factors: the behavior of others; level of economic, social and psychological 

satisfaction, etc. As the famous economist Richard Thaler proved in 2017, even the simplest thing, such as the 

"fly in the toilet" can dramatically change the type of behavior of the individual (de Arruda et al., 2015). 

To create the survey, the effects of behavioral economics were selected, which clearly describe the specific 

characteristics of the individual's behavior. The first is Risk Aversion (Reyes et al., 2019). It describes the 

behavior of individuals who, when faced with uncertainty, try to reduce its degree. In practice, this is 

manifested when a person chooses an option with smaller achievements, but one that gives confidence in 

obtaining them, avoiding a riskier, but one that promises greater achievements. The opposite effect is "Risk-

Seeking". It describes the actions of an individual who, on the contrary, in most cases will choose the option 

with a higher degree of uncertainty. 

The second effect is Disposition Effect (Reyes et al., 2019). A classic example is an investor who sells 

stocks that have risen in price but hold those that have lost some of their value. Thus, this effect shows that 

the individual is much less satisfied with additional income than suffers from excessive losses. 

The third effect is Loss Aversion (Reyes et al., 2019). It notes that the individual will make more effort to 

avoid losses than to receive equivalent additional income. This differs from previous effects in that the 

expected utility depends on events that have already occurred or are expected in the future.  
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The fourth effect is Mental Accounting (Reyes et al., 2019). It is that individuals perceive the value of the 

same amount of money differently, depending on the situation and subjective opinion. Therefore actions are 

often based not on the present optimality, and on subjective. 

The fifth effect is Subjective Probability (Reyes et al., 2019). It consists in the fact that the individual 

determines the possibility of the occurrence of an event based on his own empirical experience or ephemeral 

instinct (the so-called "sixth sense"). Thus, no calculations take place, but a person's confidence in his own 

rightness remains high. 

The sixth and final effect is "Big Fish Little Pond" (Marsh, 2005). It is that when they are in an environment 

where they are the best at something (or have the most pronounced trait), individuals feel better in the short 

term. However, in the opposite situation (the worst in a particular case, the least pronounced trait), individuals 

receive greater benefits in the long-term game. 

 

METHODOLOGY  

In this work we used machine learning algorithms that learn "without a teacher" - k-means, spectral clustering, 

hierarchical clustering, t-sne. Additionally, algorithms such as principal component analysis (PCA) and 

MinMaxScaler were used for data reprocessing. The Random Forest Classifier algorithm, which works on the 

basis of a combination of decision trees, was used to classify consumers. All algorithms were used from the 

library of the scikit-learn (sklearn) Python programming language (Ahuja et al., 2020).  

The basis of clustering algorithms is minimization in different ways the distances between groups of 

datapoints in order to highlight the groups as close as possible to each other. Most often, the data are divided 

into training and test samples to verify the accuracy of models in a completely unfamiliar situation and to 

avoid retraining (giving increased level of importance to characteristics that are clearly manifested only in 

training data). 

K-means selects K centroids randomly or from those suggested by the user. After that, the algorithm 

calculates the distance from each point in the dataset to the centroids, updates the position of the centroids, 

putting them in the position of the arithmetic mean of the points of the cluster that they describe. In the 

following steps, the algorithm lists the points belonging to the clusters and again updates the position of the 

centroids according to the formula ( )
2

1 i

k

i

i x S

V x 
= 

= − , where де k is the number of clusters, Si are the obtained 

clusters, {1; }i k , i  are the centers of mass of all vectors x from the Si cluster. 

The stage when the position of the latter remains unchanged is called the final - it becomes the basis for 

clusters, which gives the model output. To improve the operation of the algorithm, it is recommended to use 

methods to reduce the dimensionality of the data, such as Principal component analysis (PCA) (Roweis, 1998). 

PCA is used to display a multidimensional data array on a two-dimensional plane or to improve the 

performance of clustering algorithms. It minimizes the sum of the squares of the deviations of the vectors xi 
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from the linear spaces Lk by the formula ( )2

1

,
m

i k

i

dist x L
=

 , dist2 is Euclidean distance. The method requires a 

predetermined number of principal components. PC1 absorbs the vector of the largest variance of dataset 

characteristics, PC2 - the second largest, and so on. Thus, according to the Pareto principle, the first two 

components must absorb most of the data information - but they are not informative in themselves (Von 

Luxburg, 2007). 

Spectral clustering is an algorithm that, unlike K-means, works better with non-standard data (such as a 

spiral). It uses a pairwise similarity matrix to pre-reduce the dimension, such as a symmetric normalized 

Kirchhoff matrix given by the formula 
1 1

2 2normL I D AD
− −

= − , where D is diagonal matrix 
ii ij

j

D A= . This is 

followed by a process of recalculating the matrix until it is possible to increase the similarity of the two points 

without reducing their similarity with others [(Murtagh&Contreras, 2012). 

Hierarchical clustering works iteratively, where in the first step each point is its own cluster. At each 

subsequent step, the algorithm merges the two nearest clusters until one cluster remains. At the same time the 

method of singular communication is used 
min

,
( , ) min ( , )

u U v V
R U V u v

 
= , where R(U,V) is distance between 

clusters, ( , )u v  is the distance between the points of these clusters. At the output you can get a graphical 

interpretation of all steps, which potentially allows the researcher to identify hidden common features of 

different clusters and analyze how many groups to choose (at which step to set the stop signal) (Roweis, 1998).  

T-SNE - map clustering algorithm and dimension reduction. At each step, the Gaussian distribution of 

neighbors is modeled for each point. The task of the algorithm is to find a position in two-dimensional space 

that minimizes the distance between the t-distribution built on it and the previous Gaussian distribution at all 

their points based on the Shannon entropy. Like PCA, the algorithm is often used to visualize multidimensional 

datasets (Wattenberg et al., 2016). 

To improve the performance of clustering algorithms, the MinMaxScaler procedure was used, which 

normalizes the data by minimum/maximum. This avoids further algorithms to reduce the dimensionality of 

the data giving more weight to the characteristics with greater variance. 

The next step was to use Principal Component Analysis to be able to visualize a multidimensional dataset 

on a two-dimensional graph and simplify further work with it. The elbow method and the silhouette coefficient 

were used to determine the optimal number of clusters (Yadav, 2017).  

The "elbow method" is to select the number of clusters that correspond to the largest positive change in 

mathematically explained oscillations (explained variation). That is, it is the choice of the point where an 

additional explanation of the model of oscillations in the data is not worth highlighting additional clusters. 

This is because the more clusters, the easier it is to explain all the connections in the dataset - but at some stage 

the model begins to relearn, highlighting purely specific to the training sample characteristics. Alternatively, 

instead of explained variation, the inertia index can be used - the sum of the quadratic distances of points to 

their nearest cluster centers (Yadav, 2017). 
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Silhouette score (SI) assesses how the points collected in one group are identical in characteristics. It is 

calculated by the formula: 
max( , )

b a

a b

−
, if the number of clusters is greater than 1, where a is the average 

intracluster distance; b is the average near-cluster distance (average of the distances from the point to all others 

in the nearest cluster). If the cluster is only 1, then SI is 0. The final value varies within (-1;1), where 1 means 

the most clearly demarcated clusters; 0 - clusters with points that are very close to the boundaries of 

neighboring clusters; and a negative value indicates that an error has crept into the process of assigning 

observations to the clusters (Yadav, 2017). 

The modern method of solving classification and regression problems is a set of decision trees, the so-

called Random Forest (Liaw&Wiener, 2002). In contrast to the previously described algorithms, this is an 

example of "guided learning" or "learning with a teacher". This means that in addition to the mandatory 

division of the sample into training and test, it is necessary to label educational data. 

The basis of any variation of the random forest algorithm is an ordinary decision tree. A random forest is 

a collection of N decision trees, each of which receives an incomplete random set of characteristics and builds 

its own forecast or classification. The final option is one that has been chosen by most trees (Liaw&Wiener, 

2017). 

All committee trees are built independently of each other according to this procedure: 

- A random subsample with a repetition of size N from the training sample is generated. (Thus, some 

examples will get into it several times, and about N/3 examples will not be included in it at all). 

- A decision tree is constructed that classifies examples of such a subsample, and during the creation of 

the next node of the tree, the feature on the basis of which the partition is performed is selected not from all M 

features, but only from m randomly selected. The choice of the best of these m features can be done in different 

ways (for example, the criterion of information growth is used).  

- The tree is built until the subsample is completely exhausted and will no longer undergo the procedure 

of pruning. 

The classification of objects is done by voting: each tree of the committee assigns the object to be classified 

to one of the classes, and wins the class for which the largest number of trees voted. 

 

RESULTS  

An online survey based on the principles of behavioral economics was created. A total of 141 respondents 

passed it. The works of D. Kahneman and A. Tversky, in particular (Kahneman&Tversky, 1979) and 

(Kahneman, 2011), were taken as the theoretical basis for creating this survey. In addition, materials from the 

online course Behavioral Finance from Duke University on the Coursera platform, podcasts “Freakonomics 

Radio” and “No Stupid Questions” and articles (Roweis, 1998), (Prince, 2018), (Beerbaum&Puaschunder, 

2018), (Hrnjic&Tomczak, 2019), (Najdenovska et al., 2018), (Dyer&Kolic, 2020), (March, 2019), (Bechara, 

2002) were used. 
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The final version of the survey consisted of 26 questions, where questions 1-5 gave general information 

about the respondent, questions 6-15 focused on behavioral drivers (Kahneman, 2003), (Kahneman, 2011), 

questions 16-26 - on food retail trends and consumer habits. 

The first and second questions characterize riskiness or prudence. This is an example of the Risk Seeking 

effect or Risk Aversion (Stefansson&Bradley, 2017). In the question, it is suggested to play a game where you 

can either take a guaranteed amount of money (option A), or toss a coin, and with a probability of 50% get a 

bigger prize or nothing (option B). In total, out of 141 respondents in the first question, 66% chose option A. 

In the answers to the second question, in which the amounts were 10 times larger, the effect of Risk Seeking 

is even more noticeable - 82.3%. 

The third and fourth questions are examples of Disposition Effect (Barberis&Xiong, 2009). In the third 

question, the respondent is given 7,000 hryvnias and is offered to either receive 3,000 hryvnias guaranteed 

(A), or toss a coin and with a probability of 50% receive 6,000 hryvnias (B). In the next question, the initial 

rate is higher, because 1000 hryvnias is added to the capital left over from the previous question, and the 

options are as follows: losing 6,000 hryvnias is guaranteed (A), or tossing a coin and losing 12,000 hryvnias 

with a 50% probability (B). 

Most respondents choose 3-A (3,000 hryvnias guaranteed) and 4-B (lose 12,000 hryvnias or nothing). In 

this case, if you choose 3-A (get 3000 hryvnias guaranteed) and 4-A (lose 6000 hryvnias guaranteed), then in 

both cases the prize will be 12 000 hryvnias. Also, if the respondent chooses 3-B and 4-B, the win is ranked 

from the negative (loss of 4,000 hryvnias) to 14,000 hryvnias. The effect is that most people tend to become 

"risk-free" when it comes to being able to gain something, and "risky" when it comes to losing something 

(Johnson et al., 2006) The percentage distribution in the questions is as follows: 61.7% (A) in the third and 

50.4% (B) in the fourth. 

The following questions demonstrate such effects as Mental Accounting (Tversky, 1986), Subjective 

Probability (Machina&Schneider, 1992) and Big Fish Little Pond (Roweis, 1998), (Marsh et al., 2008). The 

first shows how different individuals give different subjective weight to the same amount of money. Two 

situations of buying a ticket to the cinema were presented in the question. In one individual buys a ticket in 

advance and loses it. In this situation, 51.1% of respondents said they would not buy a ticket again. In another, 

the individual loses money on the ticket amount. In this case, 53.9% of respondents said they would buy a 

ticket. Thus, in both cases the same amount was lost, but the perception of this loss is different. 

The Subjective Probability effect is based on the fact that the individual, assessing the probability of a 

particular event, often does not make calculations, but refers to their own feelings or experiences. One 

historical example is the mass phobia of aircraft after 9/11, although according to statistics, driving a car is a 

much more dangerous choice. When asked where poker players with the same experience but different 

winnings over the last few games are represented, 81.6% of respondents correctly stated that everyone has an 

equal chance of winning the next game. 
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The Big Fish Little Pond effect is based on a constant choice of environment. Being the smartest / sexiest 

can be quite a tempting option, but in the long run it is more profitable to be a "little fish", because it gives 

more opportunities for development. In answering the question with mental injection, 78.7% of respondents 

chose the option of becoming 10% smarter (but everyone around them will be smarter than them) instead of 

becoming 5% smarter (and smarter than everyone else). When it comes to earnings, 82.7% of respondents 

chose to earn 35,000 hryvnias (all others earn at least 40,000 hryvnias) instead of earning 30,000 hryvnias (all 

others earn no more than 25,000 hryvnias). Finally, when it comes to using an experimental drug to increase 

sexuality, 75.2% of respondents chose the assessment of their expected condition after the procedure as 9 out 

of 11 (surrounding - 11 out of 11) instead of 7 out of 11 (but surrounding 5 out of 11). 

Despite the fact that the questions from the block of determining behavioral characteristics are quite 

abstract, they nevertheless demonstrate that the surveyed respondents are more knowledgeable than the 

average individual. 

The next block of questions was aimed at identifying Late-Covid trends in food retail in Kyiv, as almost 

all respondents live in the capital. According to the results of the survey, 61.7% of respondents buy products 

from Silpo, 54.6% - from ATB, 41.1% - from Novus, 36.9% - from Auchan, 19.9% - from Varus, less - in 

other networks (respondents had the opportunity to choose up to 3 options). 

When choosing a store, most respondents preferred the proximity of the location, range of products and 

prices of products. More than half of the respondents (55.3%) stressed that the proximity of the store location 

became the most important criterion for choosing a place of purchase after the pandemic, which is confirmed 

by the rapid development of the segment "at home" in 2020 (Fig. 3). 

 

Fig. 3. Distribution of the sample according to the criterion of choosing the place of purchase 
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The most popular products were the segment "fresh" (fresh vegetables and fruits), dairy products and 

cereals / pasta. In the publications of public food retail companies, these types of products are also highlighted 

as the main ones. This fact confirms the current trend towards healthy eating. 

Interestingly, 39.7% of respondents admitted that they make impulsive purchases during almost every visit 

to the store, and 36.9% do so several times a month. At the same time, only 9.9% check the list of components 

of each product, but for 38.3% this action is only as an exception to the rules. 

As for environmental initiatives of food retail, 72.3% of respondents consider them interesting, but in no 

case as reasons to buy in the stores that conduct such initiatives. 

Even after the pandemic, 66.7% of respondents either do not buy food online or make less than 1 purchase 

out of 10 online purchases. But only 9.2% of respondents use paper money to pay. This shows that the 

pandemic has greatly increased the use of electronic funds. However, in Ukraine there is still distrust in 

ordering food online, even among young people (Fig. 4). 

 

Fig. 4. Number of food orders online 

 

The next step in the study was to identify clusters of consumers of food retail chains in order to improve 

their "buyer's journey" and better understand their needs. 

When clustering with K-means, three clusters were identified. SI was 0.48, which shows the average 

distance of the clusters. Fig. 5 presents a visualization of the results of clustering, relative to the first (PCA1) 

and second (PCA2) main component. PCA1 lies on the abscissa axis. It is worth noting that there were more 

women than men in the sample, so the sex parameter is not significant in the clusters.  
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Fig. 5. Graphical interpretation of K-means clusters 

 

PCA1 and PCA2 explain 57% and 43% of the scatter, respectively. This means that the PCA-analysis 

passed normally and gives significant results. Each characteristic has its own level of impact on the main 

components. The larger the Scores in absolute terms, the more important the characteristic for the 

corresponding component. Using the "elbow method", 3 clusters were identified. 

In addition, a Silhouette analysis (SA) was performed to confirm the selection of the optimal number of 

clusters. In Fig. 6 you can see the result of SA, which is a calculation of SI for a different number of clusters. 

The choice is made on the most balanced result. For example, the graphs show that the 4th cluster is becoming 

too specific.  
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Fig. 6. Silhouette analysis for k=2; 3; 4 

 

For Spectral clustering, 3 clusters were also used as the optimal number. SI was 0.45, in addition, on the 

visual representation you can clearly see the problem of this method - the allocation of emissions into a separate 

cluster (regardless of the number of selected). Thus, in this case it is a less accurate representation of the 

internal groups of the dataset than K-means (Fig. 7). 

 

 

Fig. 7. Spectral clustering results 
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The hierarchical method and T-SNE were used for additional visual representation. The first showed that 

in the data set (dataset) there are two rather large and full clusters and one consisting of a much smaller number 

of observations (Fig. 8). 

 

Fig. 8. Hierarchical clustering results 

 

The T-SNE method identified rather strongly superimposed clusters, so this clustering is not significant 

(Fig. 9). 

 

 

Fig. 9. T-SNE clustering results 

 

Therefore, clustering by the K-means method was the best, so clusters by K-means were used to analyze 

the dataset (table 1). 

Table 1. K-means cluster centroids 

Cl/Q 1 2 3 4 5 6 7 8 9 10 

1 0 1 0 0 1 1 3 2 1 1 

2 1 1 1 0 0 1 3 2 1 1 

3 1 1 1 1 0 0 3 2 1 1 

Cl/Q sex IOS/Andr work study Silpo ATB Varus Novus Auchan fin 
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1 2 2 1 1 1 0 0 1 0 2 

2 2 2 1 1 1 0 0 0 1 3 

3 2 1 1 1 0 1 0 0 0 3 

Source: Own calculations 

 

It can be seen that the majority of respondents in all clusters are women (sex = 2), work or do internships 

(work = 1), study at university (study = 1) and at least partially provide for themselves (fin = 2 or 3). 

Among the main defining characteristics of the first cluster are the following: respondents are more risky 

(in the first and third questions about tossing a coin or a fixed win, they choose a coin); buy a ticket in any 

case (the fifth and sixth questions); are consumers of the Novus and Silpo network and fully self-sufficient 

(fin = 2). 

The second cluster is less risky (in the first and third questions a fixed win is chosen); ticket purchase 

occurs only in case of loss of funds (the fifth and sixth questions); respondents are consumers of Silpo and 

Auchan;  they partially provide for themselves. 

The third cluster has respondents who are risk-free even in case of loss of money (the fourth question); 

they are consumers of ATB stores and partially provide for themselves. 

In order to confirm the practicality of using this survey, Silpo clients were classified by the Random Forest 

algorithm. The binary characteristic (1 - client, 0 - no) was taken as the dependent variable, which was 

explained by the answers to other questions. Initially, the sample was divided into training and test in the 

proportion of 80% by 20% using random sorting algorithm train_test_split. The next step was normalization 

by the MinMaxScaler algorithm. 

After cyclic training of 30 models with random characteristics, a random forest was built, which included 

100 decision trees. Depth of each tree was 10 (maximum number of division of branches); the algorithm uses 

bootstrap (each tree receives a random incomplete set of data from the total sample). The accuracy of the 

Random Forest Classifier was assessed by several metrics from the sklearn library. 

Traditional methods of evaluating classifiers in machine learning use a confusion matrix, which shows 

how different the data classified by the model differs from the true data set. Matrix elements are denoted as 

TP - True Positive, FN - False Negative, TN - True Negative, FP - False Positive. Using an error matrix, you 

can calculate several metrics that will assess the effectiveness of classification algorithms 

(Murtagh&Contreras, 2012). 

Precision is the share of correctly classified elements (True Positive) among all positives: 
TP

prec
TP FP

=
+

.  Recall is the share of correctly classified elements among all relevant elements 
TP

rec
TP FN

=
+

. Accuracy is 
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the share of correctly classified elements 
TP

acc
TP FP TN FN

=
+ + +

. Balanced accuracy score, calculated as the 

average of all class corrections: 
1

2

TP TN
bacc

TP FN TN FP

 
= + 

+ + 
.  

F1 measure (F1 score) is the average harmonic Precision and Recall: 
2

1 2
2

prec rec TP
F

prec rec TP FP FN


=  =

+ + +
 . 

The highest possible value of the F-measure is 1, which indicates ideal accuracy and sensitivity, and the lowest 

possible value is 0 if either accuracy or completeness is zero. 

The quality of the constructed classifier is characterized by the following values of measures (Table 2). 

The Accuracy score metric, which determines the accuracy of the multiclass classification, became 0.73. The 

Balanced accuracy score metric, calculated as the average of all class corrections, showed a close value of 

0.725. The values of these metrics do not match because the number of examples in each class is not the same. 

A balanced F-score or F1-measure gave a score of 0.77. 

The average accuracy of the model based on the data of three metrics is 0.742, which is a rather mediocre 

result and requires further adjustment. One such option is to discard redundant characteristics by processing 

data by methods such as linear regression, lasso regression, recursive feature elimination (RFE), and so on. 

 

Table 2. Effectiveness metrics of Random Forest classification 

Metrics Accuracy Balanced 

Accuracy 

F1 Average 

Scoring 0.730 0.725 0.770 0.742 

Source: Own calculations 

 

CONCLUSION  

In the course of this study, a survey was created aimed at identifying patterns of behavior of the modern 

consumer according to his criteria for choosing stores and reactions to questions based on the theorems of 

behavioral economics. The survey took place in December 2020 during Late Covid. Clustering using machine 

learning methods was applied to the obtained results. The next stage of the study was the classification based 

on the Random Forest algorithm. 

Using Silhouette analysis, the optimal number of clusters was determined and the database was divided 

into three K-means clusters. T-SNE algorithms, hierarchical and spectral analysis were used for additional 

visual representation. 

According to the results of the analysis, it was found that the respondents of the first cluster are at risk, 

self-sufficient and are clients of Novus and Silpo. The second cluster includes moderately risky respondents 

who are partially self-sufficient, consumers of Silpo and Auchan. The third cluster is formed by respondents 

who are risk-free, partially self-sufficient, and use the services of the ATB stores. It is recommended to take 
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these characteristics into account when creating personalized consumer offers, for example, to offer a more 

"aggressive" one for customers from the first cluster. 

The created survey-tool for clustering and classification of consumers by machine learning methods is 

suitable for use in business processes. One application is, for example, allocation customers of a food delivery 

company to clusters by customer behavior patterns. 

However, to improve the result, it is necessary to have a more representative sample, because used in this 

study consists of on average rational and knowledgeable individuals. It should be borne in mind that the 

average typical consumer does not necessarily have such qualities, and this applies to both older and younger 

generations. 

Machine learning algorithms have shown their effectiveness in studying consumer behavior. This 

technique can be successfully used as a tool of behavioral economics. Promising areas for further research are 

to identify new behavioral trends in other industries; deepening understanding of food retail; use of geodata to 

improve analysis, etc. A potentially attractive area would be to consider assessing the impact of advertising 

on consumer behavior through semantics analysis and image recognition.  
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ABSTRACT: 

The aim of the work is a systematic analysis of logical, structural connections between different threats to 

sociocybernetic security. We include in the consideration a wide range of different components, different 

understandings of social security: security of technical systems, security of cyberspace, security of cyber-physical 

systems and so on. Everything is almost not studied and not studied in general. An important aspect of state capacity is 

analyzed in the work with the help of the constructed mathematical model: the problem of threats to social security. 

Depending on the condition (stable or unstable), there is a system that is characterized by a numerical integrated 

indicator (number of patients, number of those who passed the test, number of occupied beds in the hospital), social 

security in a broad and narrow sense, can to be considered and considered as being in a state of threat or protected. 

Hundreds of thousands of different methods and tools have been built over the millennia, but in modern conditions none 

is ready. Actually, the situation with СOVID-19 showed it. The flexibility of mind and a combination of different 

methods is the only key to modelling different processes, including security-related processes. In addition, it should be 

noted that IT tools are not always universal. In modelling these processes, the balance of knowledge in the field of 

economics, politics, IT, cybersecurity, etc. is important. It is also important to understand that the initial stages of 

creating algorithms for the protection of the socio-cybernetic system should be considered in the usual sense-

understanding of social security. To do this, it is necessary to establish links between different processes of subsystems. 
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INTRODUCTION   

The impact of the COVID-19 pandemic on global processes is enormous and it is constantly intensifying and 

becoming more complicated: from the crisis in the world economy to the breakdown of personal human 

relations. So far, no country, no business, no community, no family, no person has escaped the consequences 

of a situation that has suddenly (let's say the term probability theory happened). In addition to the direct 

impact of the coronavirus on human health and safety, the economic, social, demographic, environmental, 

behavioral, political and institutional consequences of the pandemic have been and continue to be profound. 
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The COVID-19 pandemic is forcing the world to maintain social security and constantly face global 

challenges to real life. The use of factual data on the consequences of the pandemic by the state leadership, 

the study of support processes for responding to the COVID-19 pandemic will contribute to the adoption of 

scientifically sound decisions in the fields of economy, health and security of the state. This in turn will 

ensure a more humane and equitable policy for all and minimize the destructive impact of pandemics on the 

poor, vulnerable and vulnerable. 

Analysis of recent research and publications. The issue of linking pandemics to threats to social 

security gained popularity in the 1990s. In 1995, the World Health Assembly (WHO) agreed to revise the 

International Health Regulations (IHR), the only international legal framework governing how the WHO and 

its Member States should respond to outbreaks of infectious diseases, on the basis that that the revision was 

necessary to take "effective account of the threats posed by the international spread of new and recurrent 

diseases" (World Health Organization, 1995). In 2005, the revised IHRs were adopted as WHO Resolution 

58.3 (World Health Organization, 2005). Article 2 of the resolution emphasizes that the scope and choice of 

IHR instruments is to "prevent, protect, control and ensure public health responses to the international spread 

of the disease by any means comparable and limited to public health risks". 

The study Buckley, Clem & Herron (2020) notes that in addition to the devastating and widely discussed 

humanitarian and economic consequences of the COVID-19 pandemic, the current global crisis also 

exacerbates social security issues related to governments' shortcomings in ensuring the well-being of their 

citizens. their territory and receive funds for the survival of the population. 

Study Andrea Riccardo Migone (2020) discusses the relationship between social policy characteristics 

and the success of the "smoothing curve" of COVID-19 infection, a widely accepted measure containing the 

worst medical outcomes of a pandemic. Although some cases require careful and detailed analysis for proper 

unpacking, the study finds that the best correlation is found in the study of the choice model associated with 

active or reactive approaches to the implementation of containment measures. This is especially evident for 

countries that have either very low or very high levels of infection per million people. 

In their work, scientists K.Mizumoto & G. Chowell (2020) assessed the risk of death from COVID-19 in 

Wuhan, as well as other parts of China, except Wuhan Province, taking into account the time delay to assess 

the severity of the epidemic in the country . Death risk estimates in Wuhan reached 12% at the epicenter of 

the epidemic and ≈1% in other, more affected areas. Increased death risk assessments have been identified as 

linked to the destruction of the health care system, and the effective role of enhanced health measures, 

including social distancing and restraint, has been emphasized. 

Hoang Pham (2020) discussed a clear model function to estimate the total number of deaths among the 

population, and in particular to estimate the total number of deaths in the United States due to the current 

Covid-19 virus. The author compares the simulation results with two existing models based on the new 

criteria. The results showed that the proposed model was more accurate than the other two related models 

based on US Covid-19 mortality data. 
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In the work of B. Yan, J. Wang, Z. Zhang, X. Tang, Y. Zhou et al. (2020) to solve the problem of 

predicting mortality from pandemics, an improved method for predicting confirmed deaths based on the 

neural network LSTM (Long-Short Term Memory). The paper compares the deviations between the 

experimental results of the advanced forecasting model LSTM and digital forecasting models (such as 

logistics equations and Hill equations) with real data as a reference. Experiments show that the proposed 

approach has fewer deviations from the forecast and a better adaptation effect. 

The COVID-19 pandemic creates an environment for the development of cybercrime. Decreased 

vigilance among the population, anxiety disorders, work from home, congestion on the Internet lead to an 

increase in the flow of cybercrime. Companies that are engaged in the management of day-to-day operations 

in times of crisis do not pay due attention to the increased threats to information security that arise as a result 

of these exceptional circumstances. 

For companies, teleworking is a risk factor to consider. The risk of attack on information systems, as well 

as networks, which are in great demand for remote work, is significant. Access to confidential and financial 

information, document fraud, supply chain adjustments, including food, increased network requirements 

caused by quarantine measures are all potentially serious consequences for the security system. In this 

context, competent authorities also need practical guidance on limiting cybersecurity risks to humans and 

society as a whole. To reduce the spread of COVID-19 and stop the epidemic, global, social and local 

security authorities need timely and up-to-date data and model forecasts to inform about prevention, control 

and distancing measures. Policymakers will also need data on behavioral and biomedical interventions 

during and after a pandemic to reduce the devastating effects, especially on the most vulnerable. 

If security is understood as the absence of threats and resilience to threats in cyberspace, then social 

security in the digital society should be considered as a multilevel structure. In turn, each of the components 

also has its levels (Fig. 1): 

 

Fig. 1. Subjects of social security 

source: developed by the authors 
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To imagine the effect of this level of social security in the digital society, each of the components must be 

considered in the light of its individual actions in the digital society and the multi-level overlapping of links 

between different objects and actors. 

Let's make conditional logical-structural connections between threats: (Fig. 2): 

 

 

Fig. 2. Logical and structural connection between social security threats 

source: developed by the authors 

 

where: 

1-threats caused by shortcomings in policy and actions of state and political leaders, threats from 

government institutions; 

2- threats related to national disputes, conflicts of interest of the center and regions, violation of the rights 

and freedoms of citizens, interethnic conflicts; 

 3-threats caused by violation of legal rights, freedoms to education, health care, inability of the state to 

protect them; 

4-threats caused by the criminal situation, the growth of crime, including cybercrime; 

5-threats caused by extremism, terrorism; 

6-threats to public health as a result of deteriorating health care, medical care, the spread of infectious 

diseases, drug addiction, alcoholism, pandemics, mental illness; 

7-threats related to the degradation of the population and the environment and livelihoods; 
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8- threats are caused by qualitative changes of the HOMOSAPIENCE MAN, increase of egoists, 

quantitative changes of a demographic situation in the countries, regions, ethnicity. 

At each level, an analysis should be conducted and integrated coefficients of social security assessment 

should be built, which will timely contribute to the necessary steps to prevent destabilization and social 

upheaval. 

At the input of the proposed analysis, the above factors. The output is social transformation, namely: 

instability of social structures, processes of degradation, usurpation of power not only at the level of the 

state, regions, but also in families. We will consider this as an indicator of not only socio-security, but also 

an indicator of sociocybernetic security. For the next step of the analysis we enter 5 levels of social security 

(fig. 3) 

 

Fig.3. Levels of social security 

source: developed by the authors 

 

At each of the levels, an analysis should be conducted and integrated coefficients of social security 

assessment should be built, which will timely contribute to the necessary steps to prevent destabilization and 

social upheaval. 

In our work with the help of the constructed mathematical model another aspect of state capacity is 

analyzed: the problem of threats to social security. Depending on the condition (stable or unstable), there is a 

system that is characterized by a numerical integrated indicator (number of patients, number of those who 
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passed the test, number of occupied beds in the hospital), social security in a broad and narrow sense, can to 

be considered and considered as being in a state of threat or protected. 

Let the dynamical system be described by a first-order difference equation: 

 

                                                                            (1) 

 

where a random process  can take 2 states In the first state, the integral index is a positive number, and 

in the second state it is a negative number. The system can jump from one state to another. The function a, 

which depends on a random process, takes two values  with probabilities , that satisfy 

the following system of equations due to the Markov character of the described situation. 

 

, 

                                    ,                                (2) 

 

where ,  і . 

 

In this simple case from the mathematical point of view, we use the results of Dzhalladova (2009);  

Dzhalladova & Růžičková (2020), where the moments of the equation for the random solution of system (1) 

are constructed. For partial moments  of the first order we have a system of difference equations: 

 

 

                               (3) 

 

We enter variables =)(nm ,  

 

We obtain a system of difference equations: 

, 

 

                                                                                                                                    (4) 
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The system of equations (3) will be investigated for stability on average. The concept of stability on 

average is considered in Dzhalladova (2009). In the first approximation we find an integral set of solutions 

of system (4). 

 

 

and for the variable  find the equation: 

               (5) 

 

From equation (5) it follows that the zero solution of the difference equation (1) with random coefficients 

will be stable on average, if the condition: 

 

                  .                          (6) 

 

Condition (6) will make it possible to answer the question of whether there is a threat to the social 

security of the country or it is under protection. Value  are set taking into account official 

statistics. 

It should be noted that in more complex situations, such as complex virtualized cloud infrastructures with 

their dynamic nature Dzhalladova (2020), the application of instantaneous methods Mizumoto & Chowell 

(2020) to a nonlinear system of difference equations is also studied, stability conditions are found, but 

application for real problems is rather cumbersome. Given the numerical methods and tools of computer 

mathematics, such attempts have been made and they are quite successful (Dzhalladova & Kaminsky, 2020); 

Kaminsky & Poliit (2020).  

 

CONCLUSIONS.  

Thus, the study of the stability in the mean and root mean square solutions of the differential equation with 

coefficients that depend on the discrete Markov process, thanks to the use of moment equations described in 

Dzhalladova & Růžičková (2020), was reduced to solving systems of ordinary differential equations. The 

obtained approach is applied to the construction and analysis of conditions for the resilience of population 

recovery in a pandemic. 
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The developed model can be used as a basis for determining optimized schemes to contain the epidemic 

and policies to mitigate its security consequences in Ukraine, to improve national legislation, the state 

security system and health care. 

These results probably indicate certain contradictions: it seemed that on the one hand man, and on the 

other hand technical, cyber-physical mechanisms, the state. As if the person provides own safety, and on the 

other hand it is a mission of other structural components of system. But everything becomes clear after the 

analysis. Even in such a complex system as sociocybernetic security, the main atom is man, that is, the 

sociocybernetic system begins with human security, which, in fact, begins with man himself. 

Sociocybernetic security is the cornerstone of social policy, social culture, social rights, national security. 

Scientists have introduced the concept of social security Dzhalladova (2020), but it is new and insufficiently 

studied. Socioetal security is a concept that refers to the ability of the digital society to maintain its essence 

in a constantly changing environment and under real or imagined threats. Social security can be seen as part 

of sociocybernetic security. As social security is added as an element to the proposed sociocybernetic 

security system, it is clear that certain structural connections will change. Future research will show in which 

direction, but predictive system analysis gives hope that the system will be simpler and more convenient for 

algorithmization. 
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ABSTRACT 

The article discusses the features of the development of the trust management services market. The purpose of the article 

is to determine the regional features of the development of the trust management services market. The article uses the 

methods of quantitative empirical research, statistical analysis and visualization, analysis and assessment of the regional 

dynamics of the main instruments of trust management. The formation of the trust management market takes into account 

the peculiarities of the development and economies of individual countries, regional regulatory characteristics. Trust 

management is widespread in advanced countries, while in other countries this market is just emerging. In general, the 

trust management market in the countries of Eastern Europe and Russia in particular is only in the process of formation, 

although the services themselves have a long history of development. They are most often viewed as part of the overall 

market for banking or insurance services. At the present stage, there is a selection of a separate market segment, 

determination of the place of trust services in the structure of banking services, identification of regional characteristics 

in the structure of the global market. The peculiarities of the Russian securities market are: active participation of the 

state in the processes of market trading, a large number of government securities on the market and a relatively low level 

of involvement in global processes. The market is relatively small, but its development is quite dynamic. The key 

prerequisites for the development of the market are: the relative closeness of the market, government regulation, a 

decrease in the attractiveness of other banking or financial instruments, and an increase in the general welfare of 

investors. 

Key words: trust, trust management, assets, unit investment fund, mutual investment fund. 
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INTRODUCTION 

Banking services are an important part of the financial market of any country. Building chains of relationships 

between financial agents, opportunities for making a profit or serving companies is an integral part of the 

functioning of the economy as a whole. A special place in the financial services market is occupied by the trust 

management market, which, in turn, is part of the T&CS (trust management and corporate services) market. 

The trust management market is both new and has a long history of development. Trust management as a 

process and economic activity has its roots in Anglo-Saxon law and is understood as specialized property 

management in favor of a third party. However, at the present stage of development of the global economy, 

the formation of the world market for trust management (TM) is already taking place. Trust management in 
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modern conditions goes beyond the possibilities of functioning and ensuring the management of property 

within the framework of individual economies or jurisdictions, representing the formation of a single 

management system or management capabilities throughout the world. It should be noted that the formation 

of the trust management market takes into account the peculiarities of the development and economies of 

individual countries, regional regulatory characteristics and provides for investments in various instruments 

and assets. 

The purpose of the article is to determine the regional features of the development of the trust management 

services market. 

 

MATERIALS AND METHODS 

The article uses the methods of quantitative empirical research, statistical analysis and visualization, analysis 

and assessment of the regional dynamics of the main instruments of trust management. 

In general, trust and asset management is the subject of research by a large number of scientists, given the 

complexity of the processes and their regulation, depending on the jurisdiction of implementation. General 

issues of asset management are explored in the works of I. Smirnov (2020); A. Vorotilov (2013); A. 

Kovalevich (2012), F. Ripol-Saragossi, E. Ternikova, S. Budylgin; Woodhouse J. (2003); Loistl O. & Petrag 

R. (2003), Marinov (2012) and others. We find certain issues of managing specific assets in the works of A. 

Asaul (Asaul and al, 2007); Labunska, Petrova & Prokopishyna (Labunska et al, 2017), Puchkina E.S., (2016) 

and other scientists. Legal regulation of asset management processes is the basis of research by Fedulova D. 

(2010); Mazajeva A. (Mazajeva, 2017); Radukanov (2012); Milinov (2012), Angelov et al (2012); Petrova & 

Radukanov (2021). At the same time, the issues of the formation of the international trust management market 

and the peculiarities of its regional development deserve special attention. 

RESULTS AND DISCUSSION 

The development of the trust services market is based on the following key trends: the level of development 

of the country, economic stability and stability of financial markets; features and characteristics of the 

development of the banking and financial systems in the country; peculiarities of the behavior patterns of 

investors or the population in the country; features and models of regulation of trust activities. Taking into 

account these and other peculiarities in each country, banks form their own model of relations with clients, 

allowing them to retain and transfer them to the status of "investors". Thus, a wide network of banking services 

is being formed, including in the field of trust management. 

The main prerequisite for the development of the trust management market in various countries is attracting 

a class of citizens with an average level of income, which makes it possible to expand and increase the capital 

attracted for trust management. The middle class of citizens has sufficient potential and financial capabilities 

to be of interest for trust banking and become a target group for creating demand for this kind of services. 
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Thus, the development of the middle class contributes to the development of the financial market in general 

and the securities market in particular. In turn, this can contribute to the formation and development of the 

middle class, as well as the growth of savings in this class of citizens. The main problems and constraints on 

the development of the trust management market can be: 

- lack of legislative base, its limitations and "gaps"; 

- underdevelopment of the stock market in certain countries (especially in developing countries), which 

may lead to a decrease or insufficient profitability of this kind of activity; 

- high volatility of markets and a limited number and possibilities of using financial instruments; 

- low level of informing the population about the availability of this type of service; 

- shortage of highly qualified financial agents capable of working in the stock market and especially in 

developing countries. 

However, most of the restrictions can be resolved with the active development of the stock market with the 

participation of the state and regulatory authorities. For developing countries, the prerequisites for the 

development of the trust management market are: 

- the formation of a middle class of citizens, which occurs as a result of the growth of savings and 

financial savings; 

- gradual accumulation of the share of financial assets in the structure of capital and the welfare of 

citizens; 

- the need to implement relatively reliable financial instruments and effective management of these 

assets; 

- a sufficient level of development of the banking system and financial institutions; 

- accumulation of experience in the field of trust management; 

- formation of a legal framework that regulates the trust management market. 

In modern conditions, the formation of an international trust management market is taking place, which 

goes beyond the jurisdictions of financial management of individual countries. There are several regions that 

have implementation features and specific characteristics of the development of the trust management market. 

A certain interest is aroused by the market of the CIS countries, where the trust management market is at the 

stage of its formation. In general, there is a gradual growth of this market, a feature of which is growth at the 

expense of deposits of individuals, as well as at the expense of clients with large private investment capital. 

Thus, the volume of assets only managed by the largest market players grew by almost 5% only in the 4th 

quarter of 2020. At the same time, the bottom line of assets in the TOP-15 exceeded 100 billion rubles (Table 

1). 

In general, there is a gradual increase in assets to 7.6 trillion rubles, while the growth in the volume of assets 

of TOP-5 companies - up to 4.5 trillion rubles (4.1%). At the same time, the composition of the leaders is 

constantly changing, which indicates intense competition in this area. For example, the management company 
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Gazprombank - Asset Management has increased its assets by more than 50 billion rubles, which allowed it to 

enter the TOP-5. 

 

Table 1. Rating of the largest asset management companies by the amount of funds raised, Q4 2020  

Ranking, 

Q3 2020 

Ranking, 

Q2 2020 

Management Company Rating of 

reliability 

and 

quality of 

services 

Amount of 

funds under 

management, 

31.12.2020, 

million rubles,  

Amount of 

funds under 

management, 

30.09.2020, 

million rubles,  

Relative 

change for 

Q4 2020, 

% 

1 1 Business company "VTB 

Capital Investment 

Management" 

А++ 1 275 987 1 164 509 9,6 

2 2 Business company 

"Sberbank Asset 

Management" 

А++ 1 204 467 1 141 389 5,5 

3 3 Group MC "Region" А++ 870 793 857 634 1,5 

4 4 Asset Management Business 

Company “OTKRITIE” 

А++ 779 802 713 388 9,3 

5 6 «Alfa-Capital» А++ 668 540 607 507 10,0 

6 5 Gazprombank - Asset 

Management 

А++ 614 729 635 120 -3,2 

7 8 “Lider”  А++ 515 207 511 326 0,8 

8 7 TKB Investment Partners А++ 472 036 582 560 -19,0 

9 10 "Progressive investment 

ideas" 

А+ 357 964 338 898 5,6 

10 9 "TRANSFINGROUP” А++ 354 834 352 471 0,1 

11 11 "IQJ Asset Management” - 224 299 223 846 0,2 

12 12 “Systema Capital” А++ 175 460 165 704 5,9 

13 13 “RSHB Asset Management” - 139 938 123 200 13,6 

14 14 “Raffaizen Capital” - 106 295 110 443 10,5 

15 15 “Ingosstrah-Investicii” А++ 106 295 106 916 -0,6 

Note: the table is compiled according to the Preliminary results III, 2020 and Preliminary results IV, 2020 

 

At the end of 2020, the trust management market in Russia has grown significantly and reached 7.9 trillion 

rubles, mainly due to the growth of investments in various mutual funds (unit investment fund, mutual 

investment fund) (OPF, ZPF). However, growth has slowed slightly relative to 2019. VTB Capital Investment 

Management has taken the leading positions with 1.28 trillion. rubles of assets held in trust. The leader of 2019 

- Sberbank Asset Management - lost its first place and is in second place with assets of 1.2 trillion. rubles. Key 

growth parameters are ensured by attracting funds from private investors, whose investments reach 200 billion 

rubles in total (Assets under management grow on retail, 2021). There is an increase in attention to closed-end 

mutual investment funds. 

Another key feature of the market's functioning is the active growth in the number of investors. So, for 

example, in VTB Capital Asset Management alone, the number of private investors in 2020 increased by 45% 

and totals 92.6 thousand investors in total (Assets under management grow on retail, 2021). 

In general, the Russian asset management and trust management market is characterized by active 
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participation of state investors. Thus, one of the active participants in this market is Rosvoenipoteka, which is 

serviced by TKB Investment Partners. In addition, one of the drivers of the development of the trust 

management market is the introduction of income tax on deposits of individuals, as well as a decrease in rates 

on deposits, which reduces the attractiveness of this instrument and stimulates the search for more profitable 

investment instruments (Private investors choose bonds, foreign exchange strategies and mutual funds, 2020).  

The largest growth in 2020 was shown by investments in mutual funds, especially industry funds (for 

example, high-tech companies, the consumer market, etc.) (Change of funds, 2021). The growth is observed 

mainly due to individual investors (and, accordingly, an increase in the share of individual trust management), 

military mortgage funds, financial investments in private investment funds. At the same time, activity in the 

segment of pension savings decreases, although their share remains significant. Nevertheless, the slowdown 

in growth indicates a decrease in the attractiveness of such an instrument, at least in the short term. The growth 

leader in Russia is the military mortgage and government investment ("Expert RA", 2021). 

It should be noted that recently, due to the pandemic, there has been an increase and activity in the use of 

remote instruments and investment channels (Private investors choose bonds, foreign exchange strategies and 

mutual funds, 2020). In Russia, bond and quasi-deposit strategies, as well as instruments with dollar yield, are 

especially popular, but the market is developing around instruments with a low probability of risk. 

In general, 2020 in the Russian market is characterized by an increase of 7% (source: The bond market in 

2020: booming despite the crisis, 2020). Moreover, during the crisis, a significant number of small and 

medium-sized enterprises entered the investment market, which consider trust management as one of the 

instruments in the overall investment portfolio. However, such trends were outlined back in 2019 and found 

their continuation in 2020, which manifested itself in an increase in the number of issuers. An obstacle for the 

development of such companies and their activation in the investment and trust management market is the low 

level of transparency of their activities, low ratings, quality and availability of reporting (both financial and 

non-financial). 

 

Fig. 1. Dynamics of MSCI indices, 2020 

source: own calculations based on: The bond market in 2020: booming despite the crisis, 2020 
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The pandemic and, accordingly, the crisis, which manifested itself, among other things, through the fall of 

key indices, became a serious problem for the development of the market (Fig. 1). 

In general, the drop in indices is typical for all market segments and countries. However, the smallest drop 

was shown by developing countries with a total indicator of 31%, while developed countries sank by 33%. In 

Russia, the fall was 41%, which was the result of both the global fall and the crisis in the oil market. 

However, against this background, the popularity of less profitable and less risky instruments such as 

Federal Loan Bonds has increased. The profitability of these instruments increased over the same period, which 

is associated with the goal of withdrawing "extra" money from the market, to reduce the pressure on key 

players and key indices. The growth is especially noticeable in the segment of medium-term bonds (Fig. 2). 

 

 

Fig. 2. Yield curve of OFZ, 2020 

source: own calculations based on: The bond market in 2020: booming despite the crisis, 2020 

 

At the same time, the relatively low level of Russia's integration into the world community contributed to 

a softer impact of the global crisis on the country. The high level of presence of state bodies in the market also 

limits the level of influence and evens out the market a little, although the market drawdown was quite 

significant (Table 2). 

 

Table 2. Dynamics of GDP of individual countries of the world, 2020 

Сountry GDP growth rate, % Credit rating 

China +3,2 А+ 

India -24,1 ВВВ- 

EC -15,0 ААА 

United Kingdom -21,7 АА 

Mexico -18,7 ВВВ+ 

USA -9,1 ААА 

Germany -11,3 ААА 

Columbia -15,7 ВВВ 

Brasilia -11,4 ВВ 
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Russia -8,5 ВВВ 

Turkey -9,9 ВВ- 
Note: the table is compiled according to the Credit ratings, 2019; The bond market in 2020: booming despite the crisis, 2020 

 

In general, we can note a fairly strong drop-in economic activity in the market, which is associated with the 

global crisis as well. In addition to a drop in GDP, in many countries we are also seeing a drop in interest rates, 

which is a criterion for an economic downturn and a desire to both attract free money to the market and 

stimulate economic activity (Fig. 3). 

 

 

Fig. 3. The level of interest rates in hotel developing countries, 03.03.2020, %  

source: own calculations based on: The bond market in 2020: booming despite the crisis, 2020 

 

As you can see from the figure, the level of interest rates at the beginning of 2020 was quite high (relative 

to developed countries). However, in some countries (Turkey, Nigeria) the level is even lower, which reduces 

the overall investment attractiveness of the market.  

It should be noted that by the end of 2020, these same markets are showing a change in trends: for example, 

the attractiveness of Turkey has increased significantly, while the indicators of Russia and Mexico have 

dropped significantly (Fig. 4).  

 

Fig. 4. The level of interest rates in hotel developing countries, 3.10.2020, % 

source: own calculations based on: The bond market in 2020: booming despite the crisis, 2020 
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Such tendencies may be associated with the general participation of the country in investment flows, 

political and economic regime, participation of the state in economic processes and opportunities to guarantee 

investments, including those under trust. The Republic of South Africa has hardly changed its attractiveness, 

while Turkey has raised its rates from 0.2% to 2.2%. This demonstrates an increase in the attractiveness of the 

market, although not enough, since the initial indicators are significantly lower than those of developing 

countries. In general, the yield on government bonds is at a rather low level and often does not even cover 

inflation, which does not contribute to the growth of the popularity of such investments. These investments are 

low risk and this determines the possibility of growth in this market segment. The desire of the governments 

of the countries to attract free money and accumulate it to cover the needs lead to an increase in interest rates, 

which is also determined by the desire of investors to abandon risky instruments in times of crisis. In general, 

in 2020, the volume of the market for government bonds (federal loans) in Russia increased, which just 

characterizes the demand for low-risk operations and investments (Fig. 5). 

 

 

Fig. 5. Structure of the Russian federal loan bond market throughout 2020, trillion rubles 

source: own calculations based on: The bond market in 2020: booming despite the crisis, 2020 

 

It should be noted that the share of non-residents in the market has significantly decreased, despite the slight 

change in quantitative indicators: only in the period from April to October, the share of non-residents decreased 

from 32% to 27%. The decrease in the share of non-residents is primarily due to geopolitical risks, restrictions, 

sanctions of the European Union and a general increase in the number of OFZs in circulation. On the other 

hand, an increase in inflationary risks led to a decrease in the attractiveness of deposits and, as a result, to an 

increase in the attractiveness of the investment market, including the trust management market. Thus, in 2020, 

the number of clients on the Moscow Exchange exceeded 11 million. Moreover, there are more than 1 million 

active clients, and the average monthly turnover indicators showed an increase of 33% in the market as a 

whole. 

The increase in activity led to the active growth of Individual Investment Accounts (IIA) (including those 

under trust) (Fig. 6). 
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Fig. 6. Number of individual investment accounts, at the beginning of the year, units.  

source: own calculations based on: The bond market in 2020: booming despite the crisis, 2020 

 

As you can see, in just two incomplete years, the number of individual investment accounts has increased 

more than 10 times, which is due to the reasons described above. In general, such trends have led to an increase 

in the bond market and an increase in the amount of financial resources under trust (Fig. 7). 

 

Fig.7. Dynamics of development of the bond market in Russia, 2017-2019. 

 

It is worth noting that market fluctuations were less reflected in large companies: bonds of the first and 

second tier companies are characterized by a smaller spread, which can actually lead to zero potential 

profitability. The largest tier 1 companies (blue chips) may have a spread of less than 1% (Second-tier stocks 

- what are they? Where to find and how to buy 2nd tier stocks? 2020). In general, during the analyzed period, 

there is a decrease in the spread for the first echelon shares, where the profitability was practically covered by 

the difference in value, which is primarily determined by the low level of riskiness of such securities. Securities 

with AAA - AA- indicators show very low changes in values and, accordingly, a very low spread. At the same 

time, securities with A + - BBB indicators have a sufficient level of stability and a sufficient level of 

profitability to attract closer attention of investors in this situation. Similar trends can be noted for these 

securities in terms of YTM indicators (Yield to maturity, yield to maturity) (Fig. 8). 
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Fig. 8. Yield of bonds to maturity, 2019-2020 

 

As you can see, bonds with a lower credit rating have a higher yield. The dynamics of bond yields declined 

at a higher rate than for high-yield securities. In contrast, the yields on second-tier securities showed higher 

stability (especially for securities with BBB and below indicators). Such trends are primarily determined by 

an increase in the number of individual investors (individuals) in the market (Table 3). 

Table 3. Structure of the Russian bond market, %, 2020 

 Primary market  Secondary market 

Trust management 25 19 

Banks and brokers 38 41 

Non-residents 4 16 

Legal entities 16 14 

Individuals 17 11 

Note: the table is compiled according to the bond market in 2020: booming despite the crisis, 2020 

 

As you can see, the participation of individuals, represented both in the segment of individuals themselves 

and in the structure of trust management, constitutes a significant part of the market. At the same time, these 

market participants are quite cautious and, in case of loss of capital, can leave the market rather quickly. This 

is especially true for the primary market, since market participants must understand that higher returns are 

characteristic only for securities with a higher level of risk. Individuals-investors in this market have a low 

level of financial literacy, not channeling their resources into trust funds and into the hands of more literate 

market participants. A specific feature of the Russian market is the active participation of unrated issuers, 

which further complicates the ability to forecast market development (Fig. 9). 
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Fig. 9. Structure of the Russian high-yield bond market, %, 2020 

source: own calculations based on: The bond market in 2020: booming despite the crisis, 2020 

 

This situation can lead to underestimation of unrated companies and securities. On the other hand, this 

contributes to an increase in confidence in issuers with low ratings (BBB and less), for which, however, the 

rating is determined. In general, BBB + securities are defined as the minimum investment grade, which 

determines listing access and, in principle, listing eligibility. In this case, there is a mixture of securities, both 

unrated and rated BB and BBB in the segment of high yield bonds, which in turn leads to a blurring of the 

boundaries between the segments of securities and issuers of the first and second echelons. 

In general, the situation is quite typical for all developing countries. The peculiarities of the Russian 

securities market are: active participation of the state in the processes of market trading, a large number of 

government securities on the market and a relatively low level of involvement in global processes. 

Opportunities for solving key market problems include increasing the general level of financial literacy, 

increasing information transparency of the market, introducing a workflow that would comply with 

international standards and corporate governance standards, increasing the rating coverage of issuers, 

increasing the number of reporting and its transparency (for example, international financial and accounting 

standards). 

CONCLUSION 

In general, it should be noted that the trust management market is only in the process of formation, although 

the services themselves have a long history of development. They are most often viewed as part of the overall 

market for banking or insurance services. At the present stage, there is a selection of a separate market segment, 
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determination of the place of trust services in the structure of banking services, identification of regional 

characteristics in the structure of the global market.  

We can note that the market of Eastern Europe and Russia in particular is at the stage of its formation. The 

trust management service is relatively new and has not yet gained popularity as other banking services. The 

market is relatively small, but its development is quite dynamic. The key prerequisites for the development of 

the market are: the relative closeness of the market, government regulation, a decrease in the attractiveness of 

other banking or financial instruments, and an increase in the general welfare of investors. In general, the study 

of key features and new trends in the development of asset trust management services is of significant scientific 

and practical interest. 
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ABSTRACT 

 

The article contains the results of Data Science technologies application (including machine learning and regression 

analysis) to modelling the results of marketing activities of key brand of one of the Ukrainian pharmaceutical companies 

on the basis of historical data for the period from 2015 to 2019 in weekly detail. The main goal of research is to estimate 

the influence of key elements of the marketing mix (penetration of pharmacy chains, price policy vs main competitors, 

advertising activity of the brand and its competitors in all communication channels (television, Digital, radio, outdoor 

advertising, press)) on company’s sales, volume market share and value market share in relevant segment of drugs. Based 

on the results obtained, the article explains in detail the impact of penetration, price policy and media activity on the 

competitiveness of the enterprise and its position in the market. The influence of the price policy and penetration directly 

on sales (market share), as well as on other factors (including the effectiveness of the brand's advertising activity on 

television) is estimated and taken into account for development the effective marketing strategy. Based on the research, 

the article contains main recommendations for optimizing the marketing strategy to maximize the company's sales and 

increasing market share in monetary or physical terms. Data Science technologies become a tool for sales management, 

because it creates the ability to quantify the impact of each factor on sales, determine their optimal combination for 

achievement of business goals and strengthening the company's position in the market, effective marketing budgets 

distribution and scenario forecasting. Continuous model support allows to increase the return on each factor, improve 

return on investment and ensure the achievement of business goals in the most efficient way. Data Science forms the basis 

for finding effective marketing solutions and forming an effective business development strategy. 
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INTRODUCTION: MARKET CONTEXT AND BUSINESS TASKS 

The current business environment of enterprises is quite competitive and requires companies to focus on 

effective business activities with sufficient profitability. Establishing an effective marketing mix in accordance 

to its relationship with business results (fair and reasonable price, necessary penetration level and relevant 

media presence) is given considerable attention in modern marketing. Pricing is an important element of a 

modern marketing mix of any enterprise, where the main focus is on finding the optimal market price that will 

satisfy both the company and the consumer (Zhukov et al., 2014). Media activity is one of the key channels 
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for attracting of new audience for a brand which helps sales increase and improving of companies’ position 

on the market. High competition in the market and high inflation in the media create the need to find 

progressive solutions, and Data Science opens up many opportunities in this direction at all management level 

(operational and tactical tasks and strategic decisions). Own data approaches that combine Data Science 

technologies, marketing technologies and comprehensive expertise will be the most valuable resources for 

optimizing marketing investments and differentiating firms on the market. 

The pharmaceutical business is one of the quickly growing in Ukraine. The sales volume of all categories 

of goods in the "pharmacy basket" amounted to UAH 74.3 billion (2.8 billion USD) in 9 months in 2019 and 

increased by 15.9% in hryvnia and 18.3% in dollar compared to the same period in 2018. In physical terms, 

sales amounted to 1.25 billion packages and dropped by 3.1%. 

The pharmaceutical market in Ukraine is developing mainly due to rising prices (high inflation component), 

as well as due to the redistribution of consumption towards more expensive drugs (substitution index), as 

evidenced by the dynamics of the drug market indicators in monetary terms. 

At the same time, inflation in the pharmaceutical industry and in healthcare in general, according to the 

State Statistics Service of Ukraine is still lower than in the country in general and in other categories of goods 

and services. 

The weighted average cost of 1 package for 9 months of 2019 amounted to UAH 58.7 and increased due to 

inflation by 19.6% compared to the same period in 2018 (Kirsanov, 2019b). Under such conditions, rising 

prices are partially offset by increasing consumer incomes, as market development depends largely on the 

consumer and his level of well-being. In recent years, there has been an increase in both wages and incomes. 

The National Bank of Ukraine is constantly recording wage growth, but its growth rate is slowing down. 

According to the results of the second quarter of 2019, the State Statistics Service of Ukraine reports an 

increase in real incomes of the population by 7%, and nominal - by 17%. 

The improvement of the economic situation in the country has positive influence on the development of the 

pharmaceutical industry: 2019 is characterized by double-digit growth in sales of "pharmacy basket" goods in 

hryvnia and dollar equivalent, although they slowed down compared to the previous year. According to the 

latest estimates and predictions of experts, the development of the pharmaceutical industry will continue, 

despite the impact of the COVID-19 crisis. 

With the rapid development of the pharmaceutical market and solving the problems related to the economic 

crisis, in order to improve the management system of business competitiveness, the mechanism of managing 

the elements of the marketing mix is becoming increasingly important to improve business performance and 

maximize profits. 

Pricing and media strategies in the marketing system occupy one of the key places (Korzh, 2018; De Toni 

et al.). They are an integral part of marketing strategies, and there is significant potential for optimization for 

companies that are deeply analyse the marketing data to find effective solutions and enhance their competitive 

advantage. 
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To make informed business decisions about choosing an effective marketing strategy, it is advisable to 

develop it using a systematic approach that allows the company to succeed in the market. According to this, 

there is an urgent need to improve the marketing strategy and mechanisms for managing its elements, and Data 

Science technologies are the tools that open up significant opportunities in this area. 

 

MATERIALS AND METHODOLOGY  

A large number of articles have been written on this topic. Marketing mix modelling (MMM) is the most 

commonly used method, which consists of building a regression model based on historical data to present 

business metrics (sales or share of market) as a function of marketing and advertising variables, such as price 

index, product characteristics, media activity (number of advertising outputs, ratings, impressions) and other 

variables such as seasonality, macroeconomic factors, weather, level of competition in the market and so on. 

The theoretical foundations and a wide range of issues related to the modelling of socio-economic processes 

are reflected in the works of such domestic and foreign scientists as Ansoff I., Kotler F., Porter M., Thompson 

A., Kizim M. (Kizim et al., 2009), Pushkar O., Ponomarenko V., Klebanova T. (Ponomarenko et al., 2020), 

Blagun I., Chernyak O., Khristianovsky V., Vitlinsky V. (Ponomarenko et al., 2013), Tarasevich V. (2010) 

and many others. 

The greatest research of the theoretical and practical issues of marketing pricing policy was found in the 

works of Balabanova L., Osypenko S., Romanchyk T. (Osypenko et al., 2020), Slushaenko N. (2015), Myshko 

O. and Kaminska I. (Myshko et al., 2021), Noritsyna N. (2007), Farm A. (2020), which focused on the 

relationship between price and competitiveness. The importance of this aspect of marketing for any enterprise 

was showed by De Toni D., Milan G. (De Toni et al., 2017), Ryzhikov V., Pankov V. (Ryzhikov et al, 2004). 

The researches of the application of machine learning technologies and Data Science for modelling the 

enterprises’ marketing mix were conducted by such domestic and foreign scientists as Bazhenov Y., Burnet J., 

Bodnar L., Vinkovska A. (Vinkovska et al., 2019), Büschken J. (2007), Guz M., Lysenko Y., Lukyanets T., 

Bowman D. and Gatignon H. (Bowman et al., 2010), Pargelova A. (Pargelova et al., 2010), Rossiter J. (Rossiter 

et al., 2017), Romat E., Batra R. (Batra et al, 2016), Fryburger V., Sandage C. (Sandage et al, 1986) and others.  

Data Science and mathematical modelling open up significant opportunities in the implementation of 

marketing activities of any company. Chan and Perry (2017) argue the importance for companies to work with 

different approaches to marketing modelling, as advertisers need to understand the effectiveness of their media 

and marketing spends in driving sales to optimize the distribution of marketing budgets. 

The contribution of classic machine learning methods like regression analysis to marketing decision-

making is quite important, but there are alternative methods. Dawes et al. (2018) research evidence-based 

methods that have been shown to be useful for forecasting. Jin et al. (2017), Zhang and Vaver (2017) 

recommend using Bayesian hierarchical modelling. 
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According to research Chan and Perry (2017), the potential of marketing mix modelling may be limited by 

the lack of detailed and qualitative data. To solve this problem, they propose to develop better data and models, 

as well as test them, using simulations as the main instruments of improvement for marketing mix modelling. 

Despite the scientific achievements of various scientists, many issues of finding ways to optimize marketing 

strategy remain unresolved. Elements of the marketing mix in the marketing system are well studied, but the 

optimization of the marketing mechanism and forecasting the results of marketing activities depending on 

marketing factors requires more detailed research. After all, an effective marketing strategy (including pricing 

policy and media strategy), as well as improving the mechanism of distribution of marketing budgets and 

effective implementation of marketing activities are determinants of sales growth of any enterprise (Zhukov 

et al., 2014). Adaptation of marketing strategy in highly competitive industries is one of the areas of daily work 

of every pharmaceutical campaign in Ukraine and in the world. Therefore, finding a solution to this issue based 

on data is extremely important. 

The goal of the research is to modelling the impact of marketing mix elements on sales of key brand of one 

of the Ukrainian pharmaceutical companies based on Data Science and machine learning technologies 

(regression analysis), as well as the formation of recommendations for improving the efficiency of the 

marketing activities of companies in pharmaceutical business and optimizing the marketing results depending 

on the chosen marketing strategy of a particular product. 

To achieve this goal were used economic and mathematical modelling (including on the basis of machine 

learning technologies like regression analysis) of the dependence of sales (market share in volume and in value) 

of certain drugs on the following factors: penetration of pharmacy networks (pharmacy coverage and drug 

availability for consumers), pricing policy (the index of the drug’s price compared to brand’s competitors), 

media activity of the brand and its competitors in all communication channels (television, Internet, radio, press 

and outdoor advertising), recommendations of doctors and pharmacists and others. Pharmaceutical companies 

have specific marketing mix (compared to Fast Moving Consumer Goods (FMCG) market) as include work 

with doctors and pharmacists and realisation of necessary penetration of pharmacy network.  

Data on all variables for the period from 2015 to 2019 were collected in a weekly breakdown for all drugs 

in the relevant category (database was collected on the basis of data of the pharmaceutical company from 

Proxima Research, as well as the Industrial Television Committee and Nielsen Ukraine). Due to 

confidentiality, all data in the article will be indexed from 0 to 1. 

For the constructed multiple regression models, which were estimated by the method of least squares, 

hypotheses about the adequacy of the models, the significance of the coefficients, the presence of 

heteroskedasticity and autocorrelation were tested. 

Also, for the development of recommendations for optimal pricing policy, an approach based on machine 

learning technologies (coefficients from regression models and additional calculations) was developed to 

determine the optimal range of price index (price of drug compared to the average price of competitors) to 

maximize market share in packaging or market share in value depending on the company's goals. Determining 
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the influence of media factors helps to formulate recommendations for media strategy of this drugs and as a 

result increase ROI (return on investment) of media investments. 

 

RESULTS AND DISCUSSION 

2.1. Data Science as a relevant tool to find effective business solution 

The significant level of competition in the pharmaceutical industry, the growth in the price of advertising 

activity and the desire of manufacturers to constantly increase sales generates the need to find effective 

marketing solutions. To achieve these goals, it is necessary to actively use the data available on the market, 

using machine learning technologies and Data Mining approaches. Data Science is an extremely effective tool 

for improving the effectiveness of marketing activities of pharmaceutical companies, its optimization and 

greater validity. 

The research of marketing activities of several pharmaceutical brands in Ukraine in one product category 

will show how on the basis of economic-mathematical modelling (regression analysis) and other Data Science 

technologies we can analyse what factors and to what extent affect the business results of the company (sales 

or market share in the relevant category). Understanding the influenced factors enables to calculate the 

elasticity of sales to each factor and as a result to distinguish the optimal range for each of them taking into 

account their marginal utility (for example, calculating price elasticity and finding the optimal value of the 

price index - the ratio of brand price and average price of competitors or determining the optimal level of media 

pressure in each communication channel). In addition, understanding the effectiveness of each communication 

channel make it possible to develop an effective media strategy and tactics for the brand. 

Project was deploying in accordance with the most widely-used analytics model named “Cross-Industry 

Standard Process for Data Mining” (CRISP-DM) (Brown, 2015; Shearer, 2000). CRISP-DM describes the 

process through 6 stages: “Business Understanding, Data Understanding, Data Preparation, Modelling, 

Evaluation and Deployment” (Chernyak et al., 2014). In this project, the overall process was implemented 

through step-by-step analysis and modelling, as shown in Fig.1.  

 

Fig. 1. Proposed concept of modelling marketing mix project realization 

Source: Developed by the authors 
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The process includes the ability to flexibly change the order of the stages, going back when the need arises. 

Data mining is cyclical in nature, as the process of finding solutions continues throughout the project and after 

the project has been deployed. The main knowledge, learnings and experience of the previous cycle can create 

new, deeper business issues that have a positive impact on future data mining processes (Chernyak et al., 

2014). 

At the first stage of working with a business task, it is necessary to study in detail the features of the brand 

and the category for which the analysis is implemented to determine all the factors that influence on the final 

performance of the business. In this study, we examine a brand that is a leader in the category, but is gradually 

losing its market position in favor of competitors who have active media support on television, as well as 

actively working with doctors and pharmacists. 

In addition, a feature of this category is the availability for the consumer of two forms of the drug - drops 

or syrup (liquid form) and capsules or tablets (solid form), so in the future when using Data Science and 

machine learning to model volume market share (SOM – share of market) will consider a separate model for 

liquid and solid forms of drug (Fig. 2). 

Economic and mathematical modelling of marketing mix on the basis of Data Science technologies enables 

to: 

• determine the factors that influence on sales, as well as the extent of this impact; 

• evaluate the elasticity of sales for each factor; 

• forecast the target metrics depending on the planned level of each factor; 

• make recommendations on the optimal / necessary level of each factor to achieve the business goals; 

• compare the impact of factors for the company's brand and for competing brands in the case of model 

building for other brands also. 

 

Fig. 2. Models for liquid and solid forms of the drug 

Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial 

Television Committee and Nielsen Ukraine (data indexed due to confidentiality) 
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2.2. Marketing Mix Modelling results 

The key factors influencing the level of drug sales and its market share included the following: 

• organic level (base line of sales - set of macroeconomic and rational marketing factors); 

• penetration (distribution) - percentage of pharmacy stores in which the drug is available for consumers, 

the level of coverage of pharmacies; 

• price policy - price index in comparison to brand’s competitors (the ratio of the price of the drug and 

the average market price for similar products on the market); 

• pharmacists' recommendations; 

• doctors' recommendations; 

• advertising activity of competitors in terms of communication channels, creative materials, video 

durations, etc.; 

• media activity of brand in terms of communication channels, creative materials, video durations, etc. 

The evaluation of influence of these factors on the basis of machine learning technologies (regression 

analysis) creates the basis for business optimization and finding effective marketing and media solutions and 

as a result development an effective strategy for the company's growth in the future. 

The main criteria for model optimization are increasing of R2, its adequacy, absence of autocorrelation and 

heteroskedasticity and opportunities to estimate the efficiency of marketing mix elements with high level of 

significance. 

The optimal model for each form of drug is multiple regression model and looks like this:   

SOM = Constant + a1*Penetration1+ a2*Penetration2+ a3*Price_index+ a4*Doctors +   

+ a5*Pharmacists + a6*Adstock(TV1)+ a7*Adstock(TV2)+ … + an * Adstock(TVn)+ b1* 

*Adstock(TV_Competitor1) + b2*Adstock(TV_Competitor2) +  … + bm*Adstock(TV_Competitorm), where (1) 

• SOM – share of market in Volume; 

• Penetration1 and Penetration2 – penetration level for SKU 1 and SKU 2 respectively; 

• Doctors or Pharmacists – level of brand’s recommendations by doctors and pharmacists; 

• TV1 or TV2 or TVn – television activity of brand by different creative materials (TV1 is for creative 1 

and TVn is for creative n respectively); 

• TV_Competitor1 or TV_Competitorm – TV activity of competitor 1 or competitor 2 respectively; 

• Adstock is the instant, prolonged and lagged effect of advertising activity on consumer purchase 

behavior, which indicate influence of television activity during a time.  

Adstock(TV)t=TVt+a*Adstock(TV)t-1    (2) 

The built models are characterized by high quality indicators (coefficients of determination R2 are 78% and 

70%, respectively for model for liquid form and for model for solid form), and the average error RMSPE is 

less than 4%, the models are adequate, all factors are significant, the both models haven't autocorrelation and 
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heteroskedasticity), which confirms their practical application for optimization of marketing activities (Table 

1). 

Table 1. Technical Characteristics of One of the Models (for one of the Product Form) 

 

Indicator 
Coefficient  Stand. 

Error 

t-statistics P-value 

Constant  0,120 0,00 71,77 0,0000 

Penetration 0,983 0,12 8,24 0,0000 

Price index -0,970 0,09 11,02 0,0000 

Doctors 0,561 0,41 1,37 0,0000 

Pharmacists 0,396 0,11 3,57 0,0000 

TV 1,085 0,18 6,03 0,0000 

Competitors 0,988 0,14 7,23 0,0000 

Multiple R2 0,78  Adjusted R2 0,77 

F-statistics 140,93  p-value 0,0000 

Source: Own calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial Television 

Committee and Nielsen Ukraine (data indexed due to confidentiality) 

 

The base level of sales or share of market (constant in Table 1) is the level of company’s sales that will 

accumulate in the short term with a minimum level of penetration level (level of presence in pharmacy stores), 

a minimum level of price index compared to competitors, minimal level of doctors’ and pharmacists’ 

recommendations and in conditions of lack of advertising activity of the brand for which prepared analytics, 

and competing brands, and includes a number of other qualitative characteristics. 

The period of drug’s presence on the market influenced the share of the base line impact on sales or share 

of market and it will range from the minimum level to most of the sales of the drug. So, if the drug is on the 

market in the last few years and we prepare analytics from the moment of its launch, the base line will be 

absent and vice versa - if the drug is on the market in the last 5 years or more, the share of the base line will 

be growth. 

On the case of this brand, the base line generates a significant share of sales - 57%, but this factor is stable 

in the short term (is a constant in the model), so the right work with other factors creates opportunities for the 

brand for future growth (Fig. 3). 

In order to estimate the influence of each factor on sales, it is necessary to analyse in detail the dynamics 

of each of them, distinguish their impact through the construction of models, as well as compare all factors’ 

parameters with indicators for competing brands on the market. 

Factor 2 – penetration level. In general, the high level of penetration is an integral part of effective brand 

growth, because the presence on the shelf is a key marketing factor not only for pharmaceutical companies, 

but also for all FMCG brands. This brand is one of the main brands in the pharmaceutical market and in 2019 

provided a high level of penetration for the main product form – up to 90%, actively increasing it in previous 

years. Growth of penetration during the previous periods generated a significant additional growth in sales of 

brand and its position on the market. 

Factor 3 and 4 - recommendations of doctors and pharmacists. Doctors and pharmacists are one of the main 

communication channels with the potential consumers, as they often make the final decision for purchase after 
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a doctor's recommendation or pharmacist's advice. As a result, the proper level of work with these medical 

personnel are a necessary condition for the effective development of the brand and the company in the market 

in general. Of course, stimulation the level of doctors’ and pharmacists’ recommendations, even at a low level, 

provides a growth in the company's sales, and its strengthening improves the company's efficiency and its sales 

level. Thus, changes in work with doctors and pharmacists provided additional sales growth of our brand and 

generated X packages for the period 2015-2019. 

 

Fig. 3. Model decomposition by different group of factors (base line, positive factors, negative factors) 

Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial 

Television Committee and Nielsen Ukraine (data indexed due to confidentiality) 

 

Factor 5 - price policy. In the period 2015-2019, the company raised price for this brand faster than its 

competitors, which stimulated to an increase in the price index (the ratio of the price of the drug compared to 

average price on the market). The average price level of the drug is 5-25% higher than the competitors’ price, 

depending on the products’ segment, which have negative effects on the dynamics of sales in physical term. 

Ukrainians are a nation that tends to save, so rising prices faster than competitors leads to switching to 

competing brands and losing brand’s market share in physical term. As a result, changes in the pricing index 

in previous periods led to a loss of brand sales (Fig. 4). 

However, if we analyse the pricing policy, a certain level of price growth might lead to a drop in sales in 

physical terms, but generate an additional level of revenue when the price increase compensates for the fall in 

sales in physical terms and vice versa - a significant growth in prices of drug might lead to a significant drop 

in sales in physical terms and the company's profit will be significantly reduced. As a result, there is potential 

for optimization depending on the price elasticity of sales and share of market in value and in volume. 

Taking into account the business goals - to increase share of market in value (increase revenue) or increase 

share of market in volume (increase penetration of drug among target audience and consumers), 

recommendations for price policy will be radically different. 
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Fig. 4. The impact of price on market share in the dynamics of 2015-2019 (model decomposition) 

Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial 

Television Committee and Nielsen Ukraine (data indexed due to confidentiality) 

 

On the basis of the built econometric models for liquid and solid forms of the drug, we can estimate the 

curves of share of market in money and share of market in packages depending on the price index level, as the 

coefficients of models at the price index indicate how share of market will change with rising price index by 

1 unit (the character of the connection is linear in the case of building a linear regression or non-linear in 

another conditions). 

The share of market in value and the share of market in volume are linked by a price index. Due to the fact 

that the rate of change of share of market in physical terms does not coincide with the rate of change of the 

price index, there is a non-linear relationship between the price index and share of market in value, which leads 

to an optimization zone depending on business objectives. 

On the case of our brand of drug, the optimal value of the price index to maximize share of market in money 

was from 1.0 to 1.4 (Fig. 5), which means that the drug should have parity prices to the market or be more 

expensive up to +40% to average prices on the market to obtain the maximum level of profit. Depending on 

the business’ goals, this methodology becomes a flexible and convenient tool for the price policy department, 

as it is possible to form a recommendation for price level to achieve the goals of both share of market in value 

and share of market in volume. 

Factor 6 and 7 - advertising activity of the brand and its competitors. One of the main factors in increasing 

sales is the active promotion of brands through media channels, because advertising is the key way of 

communication between producers and their consumers. 

The Ukrainian pharmaceutical market continues to develop actively, but it is highly competitive, and in the 

struggle for the consumer, companies are forced to actively promote their brands via advertising activity. 
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Fig. 5. Optimal level of price index in terms of growth of value market share 

Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial 

Television Committee and Nielsen Ukraine (data indexed due to confidentiality) 

 

The main channel for the advertising activity of pharmaceutical manufacturers has long and stable been 

television (TV). All-Ukrainian Advertising Coalition (VRK), estimated that in 2019 the volume of the TV 

advertising market (direct advertising and sponsorship) increased by 24% and amounted to UAH 11.5 billion, 

which corresponds to about 47% of the total volume of advertising media market of Ukraine in 2019. 

Pharmaceutical companies are one of the main advertisers on Ukrainian TV. The share of their investments 

in TV consistently occupies about 30% of the total advertising investment in this communication channel. 

They invested more than UAH 2.1 billion in their brand’s advertising on TV in 9 months in 2019, increasing 

their media budgets by 28% compared to the same period in previous year. Investments in TV advertising by 

pharmaceutical companies show a steady increase, but the volume of activity by EqTRPs (weighted target 

rating points) has been dropping in recent years due to significant inflation. 

The efficiency of investment in advertising is determined by the indicators of EqTRPs, which ultimately 

affect the company's sales as this indicator is relevant to advertising cost. Due to the increasing of advertising 

instruments’ cost due to high inflation, among pharmaceutical companies created the significant preconditions 

for finding effective data-based solutions on the basis of in-depth analysis of all available data on the market 

using Data Science technologies to optimize marketing (including media) investments. 

TV support generates the growth of the brand's share of market, but the TV activity of competitors has a 

significant negative impact. Realizing the significant negative influence of TV activity of competitors, it is 

important to control share of voice (SOV) on TV in the future and realize parity placement with competitors, 

because the more advertising activity a brand launches during the year, the higher sales level it stimulates. The 

loss of share of voice on TV is the main reason for the loss of the brand's position in the market for this brand. 

It should be noted that the efficiency of TV activity differs during the year due to the seasonality of the 

category and price conditions of TV instruments, which necessitates a redistribution of TV activity during the 

year to get the maximum return on investment (ROI) and as a result increase sales level. In this category, sales 
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are reduced in the summer, due to the specifics of the disease and, accordingly, treatment, but the prices for 

TV advertising in this period are also slightly lower. Autumn and spring - the main sales season, but the cost 

of advertising increases significantly during this period. As a result, the ratio of these indicators will determine 

the effectiveness of media activity and, as a consequence, the feasibility of its launch in each period of time. 

Given the results obtained for this brand, it is most appropriate to use TV advertising almost throughout the 

year, except for the period April-May, when lower advertising costs do not offset the decline in sales level and 

as a result the effectiveness of media activity declines significantly (Fig. 6). 

 

Fig. 6. Response from TV activity during a year 

Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial 

Television Committee and Nielsen Ukraine (data indexed due to confidentiality) 

 

The effectiveness of advertising activity depends on a large number of factors, both media (average weekly 

pressure, periods of activity, creative materials, videos’ duration, etc.) and non-media (including penetration 

and price policy). To test these hypotheses, similar economic and mathematical models were constructed for 

other brands in this category. After that, the results of all models were aggregated and the following 

conclusions were proved: 

• The hypothesis that more weekly pressure (more activity) provides higher efficiency of media presence 

and as a result a higher level of sales is generated due to advertising activity was refuted. Within this 

category, we identified brands that realized a presence on TV with high weekly weights (AWW – 

average weekly weights), which did not provide a corresponding increase in business performance 

(the brand in this case overinvests). As a result, recommendations were formed regarding the optimal 

range of activity to obtain the maximum level of ROI – from 150 to 200 TRPs (target rating points) 

per week (Fig. 7). 

• The influence of penetration on the effectiveness of advertising activity: the lower the penetration of 

pharmacies, the lower the efficiency of TV support, because the target audience, coming to the 

pharmacy stores can’t buy the drug due to its absence. The product for which the analysis and 

modelling were prepared has a high penetration level (more than 90%), which has a strong positive 

effect on the efficiency of TV activity. 

• The influence of price index on effectiveness of media support is opposite, but also quite significant: 

the higher the price of the product, the fewer interested audience dare to buy, because the level of price 

in these conditions become a barrier for the consumer and as a result efficiency from TV activity 

reduce (Fig. 8). The brand for which the analysis was prepared is in the middle price group and has 
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sufficient efficiency from TV activity. The optimal level of the price index to maximize sales of the 

brand is 1.0-1.4 (Fig. 5). 

 

Fig. 7. The impact of average weekly weights on efficiency of media support and optimal range for media pressure 

Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial 

Television Committee and Nielsen Ukraine (data indexed due to confidentiality) 

 

Fig. 8. The impact of price on efficiency of media support 

Source: Authors’ calculations based on data of the pharmaceutical company from Proxima Research, as well as the Industrial 

Television Committee and Nielsen Ukraine (data indexed due to confidentiality) 

 

It is important to understand that these recommendations and conclusions can’t be taken generally for all 

brands and companies on the market, as the final business results are a complicated combination of many 

factors and conditions that are formed at each time, which requires an individual approach and analysis in each 

situation. 
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CONCLUSION 

Thus, the economic and mathematical model enables to understand and estimate the contribution of each 

marketing factor in the brand’s sales level and make it possible to form effective recommendations for each 

element of marketing mix. The econometric model in such conditions is a convenient and flexible tool for 

marketing management, because it make it possible to find the optimal combination of factors to achieve short-

term and long-term business goals through management of key KPIs (key performance indices). Regular 

model’s support enables to maximize the influence of each factor, which ultimately make it possible to achieve 

the necessary business results by the minimum budget or higher business results by the current existing budget. 

Thus, the modelling and ongoing process of data analysis becomes a convenient tool for making effective 

operational marketing decisions: 

• estimation on a regular basis of the optimal price taking into account the dynamics of competitors' 

prices and monitoring its effect on sales; 

• tracking the efficiency of the advertising campaign in all communication channels; 

• forecasting of business results at different scenarios of activity in the communication with the potential 

consumers due to work with doctors and pharmacists; 

• forecasting of business results for different combinations of marketing factors (realizing of scenario 

forecasting); 

• calculation of optimal level of each factor taking into account the marginal efficiency of each of them; 

• analysis of the influence of factors on brand sales, evaluation of winnings and losses. 

Econometric model for this pharmaceutical brand helps to find following conclusions: 

• TV activity is a main driver of sales growth, but efficiency is different by each month and influenced 

by price policy and distribution level; 

• Optimal media pressure per week – 150-200 TRPs (target rating points); 

• Competitors’ activity has strong negative influence, so we need to control share of voice in 

communication channels (to have leading position by media pressure); 

• Distribution generates a large share of sales, so we need to maintain current level of distribution (at 

least 90%); 

• Optimal range of price index is 1.0-1.4 (price vs competitors). 

The economic and mathematical model acquires the greatest value at the moment when it becomes a tool 

for business simulations and the opportunity of implementing scenario forecasting. In such case there is a 

possibility to assess and realize the various scenarios of business development, for example: 

• What will happen if we increase TV support by X% and increase the price by Y%? 

• What will happen if we transfer the budget for work with doctors and pharmacists to TV activity? 

https://journal.access-bg.org/
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• What will happen if we drop prices by X% and change the period of media presence from October to 

September? 

Realization of Data Science projects have strong economic influence on business performance as help to 

increase return on marketing investment by more than 5% and plan future business results with average error 

less than 5%. 
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ABSTRACT 

 

The article examines the causes, nature and consequences of institutional dysfunctions that arise in the process of 

market transformations of post-socialist economies, as well as how they affect the institutional development of these 

countries. A comparative analysis was conducted on the conceptual and methodological basis of modern economic 

transitology and new institutional economics using such statistical methods as comparison of averages, graphical, 

correlation analysis, and clustering. The results of the analysis revealed the convergent-divergent nature of the 

institutional dysfunctions impact on institutional development of post-socialist countries. In particular, the similarity of 

changes in averages of such development indicators was observed, which indicates the existence of a cluster 

(convergent-divergent) relationship between 19 analyzed post-socialist countries during the second decade of the XXI 

century. The convergence of institutional development trends is determined both by the general strategic orientation of 

systemic market reforms and by the geopolitical, territorial proximity of countries, their membership in regional 

associations. Clustering of countries through the use of Euclidean distance found that due to differences in institutional 

development rates of post-socialist economies over the past ten years, the number of clusters has increased, indicating 

the divergent institutional development of these countries. It is due to the degree of congruence of the prevailing 

informal institutional environment in countries with the implemented institutional modernizations, which creates 

various complicating, inhibitory and contradictory institutional dysfunctions or traps that should become an object of 

further institutional reform. 
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1. INTRODUCTION  

The general institutional orientation of development of post-socialist countries is determined by the joint 

strategy of systemic institutional changes in the direction of creating a modern developed and effective 

institutional structure of market economy, which would promote sustainable economic development, global 

competitiveness of national economies and social welfare. However, the similarity of the initial conditions at 
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the beginning of transformation processes in post-socialist countries and the commonality of strategic goals 

did not lead to a general convergence of their institutional development and an achievement of the same 

socio-economic results. Particular countries (Latvia, Lithuania, Estonia, East Germany and others) have 

achieved sustainable and irreversible results of institutional reforms, which has had a positive impact on the 

pace and results of their economic development. In other countries, in particular the post-Soviet countries, 

the issue on forming rather than imitating a real and efficient market environment is still pressing. 

At the same time, the experience of market reform in post-socialist countries has shown that institutional 

changes aimed at replacing inefficient weak institutions with new effective and strong ones, unfortunately, 

have not been fully implemented in a number of transformational economies. The divergence of institutional 

development of these countries was demonstrated by the fact that new market-entrepreneurial economic 

relations, formed in an imperfect institutional environment, acquired specific signs of quasi-market and took 

root as defective or deviant informal interactions associated with the shadow economy, corruption, evasion 

of tax and payments, other anomalies. The realization that persistent inefficient norms may emerge in the 

process of market transformation has drawn researchers’ attention to the phenomenon of institutional 

dysfunctions and traps, as well as to studying the mechanisms of their emergence and overcoming. 

These problems are especially relevant at the present stage of institutional modernization of post-socialist 

economies, the institutional environment of which is in a state of deep qualitative systemic transformations 

that have been going on since the early 1990s. Scientific understanding of causes of the emergence, rooting 

and reproduction of institutional dysfunctions and traps and accordingly developed required 

recommendations for the formation of effective institutional design of these economies have important 

theoretical and practical significance to ensure their sustainable economic development, improving the 

welfare of the population, increasing global competitiveness and full integration into the world economy. 

Despite the available theoretical studies of institutional dysfunctions, currently, the uncertain aspects of 

the problem include the elucidation of preconditions, factors and cumulative consequences of institutional 

dysfunctions of market transformations of post-socialist economies in their complexity and variability, which 

cause convergent-divergent trajectories of institutional changes, differences in the institutional design of their 

economies and as a result, differences in economic growth and quality of socio-economic development. An 

in-depth theoretical study and practical solution to this problem will be important in overcoming the systemic 

institutional shortcomings that hinder the positive socio-economic dynamics of these countries and their 

further effective institutional modernization. 

The purpose of the paper is to develop and test the hypothesis on the convergent-divergent institutional 

development of post-socialist countries due to the emergence and consolidation of institutional dysfunctions 

in the context of ongoing market transformations. The latter makes it possible to suggest practical 

recommendations for improving the priority areas of institutional reformation of these countries. 
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The significance of the paper is in the implementation of a comparative analysis to study the specifics of 

institutional development within countries of the former socialist camp and identify the factors that lead 

convergent-divergent institutional changes in mentioned countries.  

The conceptual and methodological basis of this paper includes scientific approaches developed within 

the framework of modern economic comparative studies, economic transitology and new institutional 

economics. The study was conducted using the comparative institutional analysis and following statistical 

methods: comparison of averages, graphical, correlation analysis and clustering. 

 

2. LITERATURE REVIEW 

The period of transition from a command-administrative centrally managed economy to a modern market 

economy in a number of countries in Eastern Europe and Asia over the past 30 years is of considerable 

interest to representatives of economic comparative studies, economic transitology and others. At the same 

time, the attention of many researchers is drawn to the problems of long-term stagnation of post-socialist 

economies due to the inefficiency of the institutional environment formed during the transition period.  

As known, the conceptual and methodological foundations of the study of the institutional structure and 

dynamics of economic systems have been developed by leaders and representatives of modern institutional 

economic theory. However, in our opinion, the most prominent in this sense are the theoretical achievements 

of the leader of the institutional-evolutionary approach of the new institutional economics and the recipient 

of the Nobel Memorial Prize in Economic Sciences - D. North. In particular, D. North developed the theory 

of institutional change, had made a significant contribution to the categorical definition of the concept of 

“institution” as “humanly devised constraints that structure political, economic and social interactions”; 

introduced a division of institutions into informal and formal and their structuring; substantiated the 

methodological distinction between institutions (norms and rules of the game) and organizations (players) 

that function and interact under conditions of institutional constraints (North 2000). 

Additionally, D. North introduced the concept of “lock-in effect”, caused by the ability of the institutional 

matrix to self-support and self-recovery. According to the researcher, this is due to the dependence of 

organizations on institutional constraints in which they were formed (North 2000, p. 23). Answering the 

question “Why are there relatively inefficient economies and what prevents them from adopting the 

institutions of efficient economies?”, the scientist relies on the fundamental assumption that “history 

matters”, because the historical path of a particular society largely determines the further trajectory of 

economic development and at the same time limits a variety of available alternatives. Thus, according to the 

scientist, “the sustainability of poorly functioning economies and the centuries-lasting divergent model of 

development have the same origin” (North 2000, p. 120). In this context, the undoubted scientific interest is 

carried out to the definition of divergent vectors of institutional historical development of socio-economic 

systems, according to D. North, based on the typology of institutional orders by the criterion of the dominant 

way of access to basic economic and political resources – “natural state” or “limited access orders”, that are 
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rent-seeking by their nature, and the alternative – “open access orders”, that are competitive. The formation 

of the latter is a strategic goal of the institutional transformation of post-socialist countries (North, Wallis, 

Weingast 2009; North, Wallis, Webb, Weingast 2013).  

In the context of the problem under study, the works of the famous Icelandic institutionalist T. Eggertsson 

on the existence of imperfect institutions within the institutional environment of individual countries, that 

provoke their economic backwardness, should be emphasised. Based on a systematic analysis of the 

preconditions and factors of formation, long-term preservation and reproduction of institutional dysfunctions, 

which was conducted through empirical studies of institutional changes in many countries (from Africa to 

Iceland), the scientist substantiated the possibilities and limits of institutional reforming of emerging 

economies (Eggertsson 2005). 

The category of “institutional trap” was introduced into scientific use by the Russian economist V. 

Polterovich, who defined it as a stable inefficient, self-sustaining norm (Polterovich 1999, p. 11). The 

researcher offered a detailed explanation of this phenomenon, theoretically described the universal 

mechanisms of both formation and counteraction to institutional traps, which are the main obstacle to the 

successful implementation of market reforming of economy (Polterovich 2004, p. 8). The inclusion of the 

concept of “institutional trap” in the respectable scientific publication “The New Palgrave Dictionary of 

Economics” in 2007 demonstrated its entry into the broad international scientific context (Polterovich 2007, 

pp. 1-16). Further institutional research has proven the demand for and analytical ability of this term, which 

is due to the fact that it is both a rigorous scientific concept and an eloquent metaphor. Existing publications 

have shown that in the transition to specific model constructions, the concept of institutional trap acquires 

mathematical rigor and applied operationality (Balatsky, 2020). 

In the last 30 years, economic and sociological institutional research has revealed the presence of so-

called institutional isomorphism that is seen through differences in the implementation of institutional 

changes. At the same time, studies of systemic institutional transformations in post-socialist countries, which 

began in the 1990s and continue to this day, showed that the sources and factors of isomorphic changes can 

also cause divergent changes or divergences of economic development trajectories (Skott 1999). Thus, the 

divergence of institutional changes as an ontological and theoretical phenomenon was studied by K. 

Herrmann-Pillath (Herrmann-Pillath 2006, 2009). The theoretical problem of determining the conditions 

under which institutional changes push economies towards homogenization or divergence was raised 

(Beckert, 2010), additionally, common general patterns or convergent factors and growing differences or so-

called signs of divergence of their development were identified (Nell, Signorelli 2015). 

The outstanding scientific significance and practical importance are noted in the study on institutional 

content, specifics of implementation, problems and contradictions of economic reforms in general context of 

formation, functioning and development of emerging markets of transitive economies (Hartwell 2015). In 

this context its worth mentioning a comparative study conducted by the British scientist S. Hartwell on the 
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causes of divergence of implementation and economic results of transformation processes in Poland and 

Ukraine, based on the analysis of differences between political and economic institutions (Hartwell, 2015). 

However, further scientific development requires the identification and specification of causal factors of 

insufficient social and economic effectiveness of institutional transformation of post-socialist countries, 

without which it is impossible to effectively correct its further strategy and tactics. Against this background, 

the research problem of convergent-divergent variability of institutional changes, in particular the impact of 

institutional dysfunctions, on the course of economic development of post-socialist countries becomes vital. 

 

2.1. Theoretical Background  

One of the prominent manifestations of institutional anomalies in the market reform can be identified as 

institutional traps – stable, self-sustaining, inefficient institutions that have a destructive effect on the 

interactions between economic entities within and outside the economic system. It should be noted, that 

institutional dysfunction is a more general phenomenon, that is associated with deviations and distortions, 

which emerge within any institutional environment (Börzel, 2016; Vashkiv, 2014). Although institutional 

changes can somehow reduce negative effects of institutional traps, they will not be able to fully flatten or 

overcome them due to the hysteresis effect. The point is that even after the complete elimination of causes of 

institutional traps, latter do not disappear immediately and entirely due to the heterogeneity, asynchrony and 

complexity of institutional change. 

At the same time, the issue of determining the preconditions and factors leading to the formation of 

institutional dysfunctions in transformational economies is debatable. Regarding the main factors, modern 

researchers single out the lack of a clearly defined and well-founded long-term strategy for institutional 

change; unsystematic “mechanical” borrowing of elements of transformation models; imperfection and 

inefficiency of state regulation of the economy; making socio-economic decisions under the pressure of 

influence groups; transfer of transitional rent to private individuals; forcing formal institutional 

transformations without proper and balanced consideration of real informal restrictions; underestimation or 

even ignoring the complementarity of elements of the institutional environment; lack of proper preliminary 

assessment of the congruence degree of formal and informal institutions; lack of experience and developed 

algorithms for overcoming institutional inaccuracies and dysfunctions caused by them, etc. It is worth 

mentioning that one of the main reasons for emergence of institutional traps in transformational economies, 

which are undergoing radical institutional changes of the revolutionary type, is considered to be the 

predominance of informal institutions over formal ones. 

With regard to post-socialist countries, it is about forming and consolidating of following institutional 

dysfunctions: sustainable shadowing of the economy; tax evasion; economic and political corruption; poor 

specification and insufficient level of institutional support for the protection of property rights, raiding; 

tolerance of corruption and other violations of the rule of law at the level of public consciousness; low 

intensity of competition, administrative barriers; bureaucratization and high status rent; low level of 
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economic freedom; the predominance of rent-seeking model of economic behaviour over entrepreneurial; 

insufficient innovation and investment activity of entrepreneurship; underdevelopment of small business; 

high transaction costs in the economy; brain drain and capital outflow; low institutional efficiency of power, 

“appropriation” of the state by pressure groups or special interests, imitation of market reforms; low 

economic and social return of transformation and modernization; the famous “poverty trap”: low incomes → 

low savings → low levels of investment → low levels of innovation → low productivity → low production 

efficiency → low primary and secondary incomes; low investment in human capital and low efficiency of 

the state socio-economic policy: healthcare, social protection, education, science and communal services etc. 

As for the mechanism of institutional traps setting, it can be formalized as follows: the effect of 

coordination is manifested through the mass introduction of ineffective informal norms → it provokes the 

emergence of new norms due to the effect of learning → ineffective norms continue to be combined with 

other elements of the institutional environment or even with existing institutional traps as a result of the 

intensification of the combination effect → the lobbying effect associated with the selfish behaviour of 

certain stakeholders, formed by them resists any attempt to eliminate institutional anomalies → after a 

certain period of time, due to the effect of cultural inertia, society no longer sees alternatives to institutional 

dysfunction → hence the effect of hysteresis appears, according to which the institutional trap is fixed and 

reproduced in further reform. 

It is important to note that the exit problem of transition economies from institutional traps is also 

debatable. According to many researchers, this solution is usually not associated with the complete removal 

of the institutional trap, but rather minimizes the level of its destructive impact on the institutional 

environment, because according to the hysteresis effect even after eradicating the causes of the institutional 

trap, its complete elimination is impossible (Polterovich, 1999, p. 12). For example, such an institutional trap 

as corruption is found in almost every economy, but some countries feel almost no negative impact of it, 

while others suffer significant economic and social losses from it. 

An analysis of the theory and practice of systemic market transformations in post-socialist economies 

shows that overcoming of institutional traps involves processes of institutional change that can be 

implemented in two ways. Firstly – evolutionary way, which does not require active actions on the part of 

economic actors, because inefficient institution and all associated negative effects disappear due to cyclical 

processes or the gradual emergence and rooting of new more progressive values of society in the process of 

generational change. This mechanism of institutional change is inherent in the evolutionary-genetic 

formation and development of the institutional system. The determining factor is the lower level of costs 

associated with the adaptation of the new institution, compared with the costs of operating the old inefficient 

norm. 

Secondly, institutional changes can be revolutionized, involving a complete revision and replacement of 

ineffective norms as a result of radical institutional reforms based on the reproduction or borrowing 

(importation) of desired institutional patterns. In the case of transitive post-socialist economies, it is about 
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rapid intensive or radical institutional changes, which are usually implemented through institutional 

innovations following the patterns of economically developed countries. 

However, this version of institutional change is much more complex and objectively more controversial. 

First, it does not imitate, but changes the previous trajectory of development. Second, it involves the 

complex interaction of old informal institutions, bearing the hallmarks of past economic experience, with the 

newly created formal institutional framework. Third, this version of institutional change emphasizes the role 

of the state, because it fixes many crucial functions, namely: authorizing the choice of the optimal 

institutional model; organizational and legal support and implementation of this process; tracking its 

effectiveness; making the necessary adjustments and eliminating the negative consequences. It is about a 

rather fast centralized breaking of “old” institutions by the state or on its behalf by separate groups with 

simultaneous disappearing of relevant institutional traps (Vashkiv ,2014, p. 122-123). Thus, the evolutionary 

scenario of overcoming the institutional trap assumes passive long-term counteraction through the gradual 

institutional development, while the revolutionary scenario is based on the active application of institutional 

reforms by stakeholders in order to transform the existing institutional environment. 

The complexity and contradiction of the process of so-called revolutionary institutional change are 

embodied in a wide range of new theoretical problems: institutional risks, institutional dysfunctions and 

traps, institutional adaptation, institutional trade-offs, the market for institutional innovation and borrowing, 

rational selection of the most effective institutional borrowing and others. This determines the orientation of 

researchers to find more organic (non-mechanical) ways of institutional design. In view of this, scholars do 

not raise the issue of borrowing (importing) institutions, but of their cultivation on their own ethno-national 

and socio-cultural grounds. 

As the experience of practical implementation of post-socialist market transformations of the last three 

decades shows, the task of adapting the new institutional framework to national-historical and socio-

economic features of the national economic system is extremely difficult. The effectiveness of institutional 

reform is determined by the degree of correspondence or congruence of the existing and prevailing in the 

country informal institutional environment with the implemented institutional innovations. 

Mentioned above is the most important and complex aspect that should be considered in more detail. The 

fact is that the institutional structure of the transitive economy is formed by a set of old (inherited from 

previous stages of historical development) and new (produced at the result of institutional reforms) formal 

and informal institutions. The latter are traditions, established customs, unwritten codes of conduct, religious 

cults, moral and ethical norms, economic ethics, cultural heritage, mentality, etc. According to J. Hodgson, 

they define a social organization, “which through tradition, custom ... forms long-term routine patterns of 

behaviour” (Hodgson, 2003, p. 37). In this context, routine means stability, inertia, immobility in historical 

time, the constant reproducibility of elements of the institutional environment. It is important to mention that 

in particular informal institutions provide these qualities to the institutional environment, ensuring the 

genetic continuity of the historical and national-cultural development of social communities. 
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It is clear that the mutual congruence of the informal institutional environment, that left after the 

command-and-control system and the newly created formal institutions is rather low. The mentioned above 

had led to the comparative complexity and contradiction of institutional innovation in post-socialist 

countries. The problem is exacerbated by the more conservative nature of informal restrictions, such as 

customs or norms of behaviour that cannot be changed immediately. As noted by T. Veblen, “the usual way 

of thinking of people ... tends to prolong its own existence indefinitely” (Veblen, 1984, p. 202). 

Thus, it is important for the transitive economy to what extent the new institutional framework is 

compatible with existing informal institutions. Different variants of their interaction are possible: first, 

convergence of old and new institutional norms, which determines the positive evolutionary convergence of 

post-socialist economies, caused by the capacity of new imported institutions; secondly, the partial 

institutional incompatibility of old and new institutional norms, which results in the negative evolutionary 

convergence of post-socialist economies based on the establishment of inefficient and incapable institutions; 

third, divergence - that is, differences, incompatibilities of institutional development trajectories of former 

socialist countries. Since, unfortunately, the manifestations of such divergence are observed in a number of 

post-socialist countries, they should be the subject of further institutional research. 

The contradiction of the consequences of market transformation in these countries is fundamentally 

rooted in the incongruence of the informal institutional background and borrowed or imported formal market 

institutions. A significant complicating and inhibiting factor in this regard is the interaction of new market-

type institutional formations with the traditions, customs, norms of economic ethics, features of economic 

mentality, which were formed in the command-administrative system. 

Manifestation of contradictory interaction of formal and informal institutions is the emergence of signs of 

“intermediate” type of market economy on the ruins of the command-administrative system - the one that has 

formal market attributes (institutional imitation), but does not really function according to market laws and 

principles (lack of competition as the main regulator of market processes, equal access to the industry and 

economic resources, full openness of market information, equal distancing from government structures, true 

business motivation, etc.). Institutional defects appear in the dominance of regional and sectoral oligarchic 

groups, excessive concentration of power and property; merging financial-industrial with state-bureaucratic 

elites. These phenomena and ways to overcome them should be the subject of careful and impartial study in 

positive and normative economic theory. 

Defective institutional structure does not allow to use the advantages and incentives inherent in the 

market system, as it is characterized by the strong government regulation, dependence of the state on elite 

groups, their competition for privileges in the form of subsidies and other benefits, etc. Such an economy, 

while retaining the characteristics of both market and command, is neither one nor the other, and its 

economic efficiency is much lower compared to market or planned economic systems. Therefore, the 

consistent weakening and eventual elimination of the existing negative signs will contribute to the creation of 

conditions for effective economic development. 
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3. RESEARCH METHOLOGY AND RESULTS  

To achieve the goal of the theoretical study, a hypothesis was developed on the existence of a divergent 

impact of institutional dysfunctions on the dynamics of economic development of post-socialist countries. In 

order to prove or reject the hypothesis, it was decided to apply a comparative analysis of the indicators of the 

institutional environment quality of 19 post-socialist countries. 

The following indicators were selected for comparative analysis: 

- Index of Economic Freedom (IoEF) as an indicator of control over economic activity in accordance with 

the established institutional constraints, published by the Wall Street Journal and the Heritage Foundation. 

This figure varies from 0 to 100. The zero value corresponds to despotism, and 100 - to countries with free 

economies. In the context of the study, the low value of this indicator is evidence of institutional 

dysfunctions, such as low intensity of competition, administrative barriers, the predominance of a rent-

seeking model of economic behaviour over entrepreneurial etc.; 

- Fragile States Index (FSI) as an indicator of institutional efficiency of the government and security in 

the country according to the data provided by the Fund for Peace. This indicator varies from 0 to 120. 

Accordingly, the zero value is typical for very stable states, and 120 - for very anxious. In the context of the 

analysis, the high value of this indicator proves the existence of such institutional dysfunctions as low 

institutional efficiency of the government, “appropriation” of the state by pressure groups or special interests 

etc.; 

- Property Rights Index (PRI) as an indicator of institutional support for the protection of property rights 

of economic entities according to the data of the Property Rights Alliance. This indicator varies from 0 to 10. 

A value of zero describes the lack of institutional support for the protection of property rights, and 10 – 

indicates proper institutional support. In the context of this paper, the low value of this indicator 

demonstrates insufficient specification and protection of property rights of economic entities, the spread of 

raiding; 

- Corruption Perceptions Index (CPI) as an indicator that comprehensively characterizes both the informal 

institutional environment, which determines the level of tolerance of society to corruption, and the state's 

anti-corruption policy and its effectiveness according to the Transparency International. This indicator varies 

from 0 to 100. Therefore, the zero value is typical for highly corrupted countries, and 100 - for countries 

where it is absent. In the context of the analysis, the low value of this indicator is evidence of persistent and 

rooted economic and political corruption. 

The selected institutional indicators, on the one hand, characterize the quality of the institutional 

environment formed in the transformational economies of post-socialist countries. Therefore, they can be 

projections of the presence or absence of significant institutional dysfunctions in the studied economies. On 

the other hand, these indicators are important in the context of defining the determinants of the institutional 

changes trajectories in the economies of these countries, as well as drivers of their economic development. 
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In order to provide a significant contribution to the current scientific literature and obtain practically 

important results, time interval: 2010 and 2019 was chosen for the study. The authors' choice of this time 

interval can be supported by the following reasons and considerations. First, the institutional environments 

of post-socialist countries underwent through significant restructuring during the 1990s, and during the first 

decade of the new millennium they were generally formed on the basis of their own immanent and 

endogenous trajectories of institutional development, which in turn was accompanied by further active 

deployment of convergent-divergent processes. Secondly, the choice of 2010 and 2019 to characterize the 

institutional development of these countries is due to the fact that in 2010 national economies began to 

stabilize their functioning after the global financial crisis, and 2019 is the last year of stable development 

before the global Covid-19 pandemic and the following global Covid-19 crisis of the world economy. The 

latter is a specific exogenous factor that has negatively affected the economic development of the world, the 

impact of which should be eliminated in the proposed study. 

Thus, it is about the adequacy and reality of the obtained results, that describe the institutional factors of 

economic development of 19 analysed post-socialist countries during the second decade of the XXI century 

(table 1). 

Table 1. Statistical Sample of Analyzed Indicators 

Country 
2010 2019  

IoEF FSI PRI CPI IoEF FSI PRI CPI 

Albania 66 66,1 3,799 33 66,9 58,8 4,546 35 

Armenia 69,2 72,3 3,839 26 70,6 64,2 4,812 42 

Azerbaijan 58,8 81,9 3,983 24 69,3 71,3 5,12 30 

Bulgaria 62,3 59 5,239 36 70,2 49,2 5,569 43 

Croatia 59,2 57,3 4,901 41 62,2 46,1 5,168 47 

Czech Republic 69,8 42,4 6,231 46 74,8 35,7 7,029 56 

Estonia 74,7 49,3 6,665 65 77,7 38,5 7,173 74 

Georgia 70,4 86,4 3,75 38 77,1 71,2 5,247 56 

Hungary 66,1 48,7 6,461 47 66,4 47,6 6,218 44 

Kazakhstan 61,3 70,2 4,311 29 69,6 59,8 4,855 34 

Latvia 66,2 54,2 5,448 43 71,9 42,3 5,936 56 

Lithuania 70,3 45,3 6,165 50 76,7 36,5 6,46 60 

Moldova 53,7 81,2 3,841 25 62 66 4,221 32 

Poland 64,2 46,8 5,549 53 69,1 41 5,996 58 

Romania 63,2 59,8 5,378 37 69,7 46,7 6,028 44 

Russian Federation 50,3 77,7 4,299 21 61 72,6 4,989 28 

Slovak Republic 69,7 47,1 6,373 43 66,8 38,2 6,386 50 

Slovenia 64,7 35,5 5,579 64 67,8 25,8 6,102 60 

Ukraine 46,4 69 4,149 24 54,9 69 4,432 30 

Source: Corruption Perceptions Index Data, Fragile State Index Data, Index of Economic Freedom Data, International Property 

Rights Index Data 

 

It should be noted that the selected indicators are calculated in index values. In this case, 3 out of 4 

indicators are stimulants, meaning that with a quantitative increase their result improves, and for the Fragile 

States Index - on the contrary, the result progresses with a decrease in its value, so it is a destimulant. This 

necessitates the standardization of data (table 2). 
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Table 2. Standardized Data 

Country 
2010 2019  

IoEF FSI PRI CPI IoEF FSI PRI CPI 

Albania 1,039 0,916 0,752 0,842 0,974 0,878 0,813 0,757 

Armenia 1,09 0,837 0,76 0,663 1,028 0,804 0,860 0,908 

Azerbaijan 0,926 0,739 0,789 0,612 1,009 0,724 0,915 0,648 

Bulgaria 0,981 1,026 1,037 0,918 1,022 1,049 0,996 0,929 

Croatia 0,932 1,056 0,97 1,046 0,906 1,119 0,924 1,016 

Czech Republic 1,099 1,428 1,234 1,173 1,089 1,446 1,257 1,210 

Estonia 1,176 1,228 1,32 1,658 1,132 1,340 1,282 1,600 

Georgia 1,109 0,701 0,742 0,969 1,123 0,725 0,938 1,210 

Hungary 1,041 1,243 1,279 1,199 0,967 1,084 1,112 0,951 

Kazakhstan 0,965 0,862 0,854 0,74 1,014 0,863 0,868 0,735 

Latvia 1,043 1,117 1,079 1,097 1,047 1,220 1,061 1,210 

Lithuania 1,107 1,336 1,221 1,275 1,117 1,414 1,155 1,297 

Moldova 0,846 0,746 0,761 0,638 0,903 0,782 0,755 0,692 

Poland 1,011 1,294 1,099 1,352 1,006 1,259 1,072 1,254 

Romania 0,995 1,012 1,065 0,944 1,015 1,105 1,078 0,951 

Russian Federation 0,792 0,779 0,851 0,536 0,888 0,711 0,892 0,605 

Slovak Republic 1,098 1,285 1,262 1,097 0,973 1,351 1,142 1,081 

Slovenia 1,019 1,705 1,105 1,632 0,987 2,000 1,091 1,297 

Ukraine 0,731 0,877 0,821 0,612 0,799 0,748 0,792 0,648 

Source: authors’ calculation based on data from table 1 

 

To illustrate the obtained results, the average value of standardized indicators of countries for each year 

were calculated separately and compared, which will help to identify positive or negative dynamics of these 

indicators. Thus, fig. 1 demonstrates that Moldova, the Russian Federation, and Ukraine have a low quality 

of institutional development among the post-socialist countries over the analysed period due to the existence 

of significant institutional dysfunctions. At the same time, countries that have achieved relatively higher 

results of post-socialist transformations (Estonia and Slovenia) demonstrate a higher quality of institutional 

development. The maximum rate among the analysed countries exceeds the minimum almost twice, which 

indicates the presence of divergent signs of institutional development of the analysed countries. 

 

 
Fig. 1. Average Indicators of Institutional Development of the Analysed Post-Socialist Countries 

Source: authors’ calculation based on data from table 2 
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For a more thorough understanding of the divergence dynamics in the institutional development of the 

former socialist economies, that were seen over the past 30 years and evidently manifested over the past 10 

years, it is necessary to analyse the dynamics of the average standardized level of institutional development 

for individual countries (Fig. 2). 

 
Fig. 2. Dynamics of Average Standardized Indicators of Institutional Development of the Analysed Countries 

Source: authors’ compilation based on previous calculations 

 

Fig. 2 shows that Georgia has achieved the greatest positive dynamics of institutional development among 

post-socialist countries with an average score of higher than 0.1 for each indicator. The lowest negative 

indicator of such development belongs to Hungary, which reduced its results by an average of 0.17. In 

general, the average fluctuations of these indicators in most of the studied countries do not exceed 0.05. 

The obtained results are presented in fig. 3. It is clearly noticeable the tendency to group or cluster 

divergence of the results, meaning that countries are grouped by similarity of institutional development 

results. This necessitates further in-depth structured cluster analysis and identify groups of countries with 

similar institutional characteristics for each year separately in order to compare the dynamics and hence the 

vectors of convergent-divergent institutional development of national economies. 

 
Fig. 3. Scatter Plot of Convergent-Divergent Institutional Development of the Analysed Countries 

Source: authors’ compilation based on previous calculations 
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Cluster analysis was performed using Euclidean distance and building on this basis dendrograms for each 

year separately in order to further compare the results. According to the obtained results of clustering, which 

are shown in fig. 4 and fig. 5, countries were ranked by the quality of institutional development. 

 

 
Fig. 4. Dendrogram of Institutional Development of the Analysed Post-Socialist Countries for 2010 

Source: authors’ compilation based on previous calculations 

 

 
Fig. 5. Dendrogram of Institutional Development of the Analysed Post-Socialist Countries for 2019 

Source: authors’ compilation based on previous calculations 

 

It should be noted that the line of demarcation between the countries along which the institutional 

clustering was carried out was drawn at the level of 0.19 for 2010 and 0.16 for 2019, respectively. As a 

result, it was found that in 2010 there were 4 clusters of post-socialist countries in terms of institutional 

development of economies, while in 2019 their number increased to 6. However, several sample countries 

show abnormally high results, which does not allow to include them in existing clusters or merge into one. 
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The obtained results are shown in table 3. 

 

Table 3. The Results of Clustering of the Analyzed Countries by the Quality of Institutional Development 
2010 2019 

1st cluster 
Albania, Armenia, 

Kazakhstan 
1st cluster Albania, Kazakhstan 

2nd cluster 
Azerbaijan, Moldova, 

Russian Federation, Ukraine 
2nd cluster 

Russian Federation, 

Azerbaijan 

Transition 

from 2nd to 

3rd cluster 

Georgia 3rd cluster Ukraine, Moldova 

3rd cluster 
Bulgaria, Romania, Croatia, 

Latvia 

Transition from 

3rd to 4th cluster 
Armenia 

4th cluster 
Czech Republic, Lithuania, 

Hungary, Slovakia, Poland 
4th cluster 

Bulgaria, Hungary, 

Romania 

Others Estonia, Slovenia 

Transition from 

4th to 5th cluster 
Croatia 

5th cluster Lithuania, Czech Republic 

6th cluster Latvia, Poland 

Others 
Estonia, Slovenia, 

Slovakia, Georgia 

Source: authors’ compilation 

 

According to the obtained results, over the analysed ten-year period, 13 countries changed the cluster and, 

accordingly, their number increased in terms of the quality of institutional development, which indicates a 

significant institutional divergence. Moreover, the results indicate the influence of the geopolitical factor on 

the formation of clusters. It is manifested in the fact that, firstly, in each cluster there is a territorial 

connection between countries, the only exception is the first cluster, but among its representatives there are 

also neighbouring countries. Secondly, if to analyse the existing clusters in more detail, it turns out that none 

of the European Union (EU) countries groups into the cluster with non-EU countries, which indicates the 

impact of this association on the institutional development of its members. To deepen the understanding of 

the reasons for transitions between clusters, a factor analysis was performed, which is detailed in Table 4.*  

 

Table 4. Analysis of Institutional Factors of Countries Transitions Between Clusters 

Country 

Transition Factor's dynamic 

From To 
Economic 

Freedom 

Fragile 

State 

Property 

Rights 

Corruption 

Perceptions 

Albania 1 - -0,065 -0,038 0,060 -0,131 

Armenia 1 3/4 -0,062 -0,033 0,100 0,208 

Azerbaijan 2 - 0,083 -0,015 0,127 0,003 

Bulgaria 3 4 0,041 0,023 -0,042 -0,039 

Croatia 3 4/5 -0,026 0,063 -0,047 -0,087 

Czech Republic 4 5 -0,010 0,018 0,023 -0,027 

Estonia Others - -0,045 0,112 -0,037 -0,149 

Georgia 1/2 Others 0,014 0,024 0,195 0,188 

Hungary 4 3 -0,074 -0,159 -0,168 -0,313 

Kazakhstan 1 - 0,048 0,001 0,014 -0,045 

 
* Countries that have changed their cluster are highlighted in grey in the table. Standardized indicators, which have changed by more 

than 0.05 from the weighted average assessment each year, are in bold, and they will be taken into account to distinguish groups of 

indicators of institutional development of post-socialist countries. 
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Latvia 3 6 0,005 0,103 -0,018 0,114 

Lithuania 4 5 0,010 0,077 -0,066 -0,048 

Moldova 2 3 0,057 0,036 -0,006 0,019 

Poland 4 6 -0,005 -0,035 -0,027 -0,172 

Romania 3 4 0,020 0,093 0,013 -0,044 

Russia 2 - 0,096 -0,068 0,041 0,040 

Slovak Republic 4 Others -0,125 0,066 -0,120 -0,076 

Slovenia Others - -0,032 0,295 -0,014 -0,425 

Ukraine 2 3 0,069 -0,129 -0,029 0,003 

Source: authors’ compilation based on previous calculations 

 

Analysing the obtained results, the following groups of institutional indicators were distinguished 

according to their change (table 5): 

- those that influenced the transition of countries between clusters; 

- those that have changed significantly in general. 

 

Table 5. Groups of Indicators of Institutional Development in Post-Socialist Countries 

Indicator 
Economic 

Freedom 
Fragile State 

Property 

Rights 

Corruption 

Perceptions 

Influenced the transition between clusters 5 38% 7 54% 5 38% 7 54% 

In general, they changed by more than 0.05 8 42% 10 53% 7 37% 10 53% 

Source: authors’ compilation based on previous calculations 

 

Table 5 shows that the most powerful factor in the institutional development of post-socialist countries is 

the fight against corruption, as the main cumulative dysfunction of the institutional environment, and the 

provision of stable public policies, which showed similar results (both indices affected more than half of the 

transitions between clusters and in general changed significantly in 53% of cases). At the same time, 

ensuring transparent conditions of doing business and improving mechanisms for protecting the property 

rights of economic entities also play an important role in the institutional development of these countries, as 

both of these indicators affected one in three sample countries that made the transition between clusters. 

It is important to take into account that the achievement of sustainable and irreversible results of 

institutional market reform in the analysed countries has had a positive impact on the pace and results of 

their economic development. It is well-known fact that countries with the highest quality of institutional 

development also had higher GDP per capita. 

 

CONCLUSIONS  

Thus, a comparative analysis of the institutional development of post-socialist countries and the impact of 

institutional dysfunctions on the convergent-divergent nature of the latter allows us to draw the following 

conclusions: 

1) as a result of a comparative analysis of the institutional development of 19 post-socialist countries 

during the second decade of the XXI century, a similarity of changes in the average levels of such 

development was revealed, which may indicate a cluster (convergent-divergent) relationship between the 

analysed countries; 
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2) in order to confirm this assumption, countries were clustered using the Euclidean distance and it was 

found that due to different rates of institutional development of post-socialist countries the number of 

clusters increased over the past 10 years, from 4 to 6, which indicates the differentiation and the divergent 

institutional development of these countries. However, several countries (Slovenia and Estonia in 2010 and 

Slovakia and Georgia, which joined them in 2019) showed abnormal results that did not allow them to be 

included in existing clusters, or combined into one; 

3) additionally, the obtained results confirmed the existence of divergent institutional processes, as 13 

analysed countries changed their cluster. At the same time, there is a general positive dynamic of 

institutional development of these post-socialist countries; 

4) the highest quality of institutional development was demonstrated by Georgia. According to the results 

of clustering, Armenia and Croatia were in the transitional position between formed clusters in 2019, because 

their results exceed the indicators of the cluster in which they were included in 2010, but do not yet allow 

them to be assigned to the next cluster. However, Hungary, the only one of the analysed countries, has 

moved to a group of countries with a lower quality of the institutional environment; 

5) during the analysed period, among the institutional development indicators of 19 post-socialist 

countries, the corruption perception index and the fragile states index often varied significantly, which are 

clear projections of institutional dysfunctions in these countries. Additionally, within the studied indicators, 

the index of economic freedom and the property rights index had the least impact on the quality of 

institutional development. 

Given the above, it is possible to state the convergent-divergent nature of the institutional development of 

post-socialist countries. Convergent trends of such development are determined by: (1) the general direction 

of market reforms and a common strategy for post-socialist systemic change; (2) geopolitical factors related 

to the territorial proximity of countries and their membership in regional associations. In addition, the 

divergence of the institutional development of post-socialist countries is due to the degree of congruence of 

the existing and prevailing informal institutional environment in the country with the implemented 

institutional innovations, which is reflected in various institutional dysfunctions. 

Under these circumstances, the institutional environments of these countries form their own unique 

trajectories of development, reflecting complex and contradictory convergent-divergent processes, when 

accumulated elements of the system form a unique integrity that varies from country to country and from 

cluster to cluster. It can be assumed that the preservation of the identified trends will lead to a further 

division of countries into a larger number of unique clusters, which necessitates the implementation of 

further research within this issue. Taking into account the correlation between the institutional and economic 

development of post-socialist countries that have carried out systemic market transformations, it is 

strategically important to focus reform efforts on overcoming institutional dysfunctions and improving the 

quality of their institutional environment. 
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of the common person. This fact contrasts with the situation regarding the entrepreneur, the creator of 
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Independent Science is the truth, free from political propaganda, corruption and fraud, terrible ideologies and 
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