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PREFACE

Dear Readers,

We have the pleasure of presenting to you the second issue of our research journal entitled 
„Research Papers in Economics and Finance” (REF), published by the Faculty of Economics at the 
Poznań University of Economics and Business. Caring about the highest level of the content of 
our publications, we publish only the manuscripts which have received two reviews under the 
“peer review” procedure, after initial verification done by the Editorial Committee. The articles 
published within REF are available online in English and in an open mode. 

REF is a quarterly journal, with the second issue containing six research articles. Two of the 
articles focus on the social and socio-economic aspects of development and business, one article 
looks at small family businesses and their path to growth; another paper dwells on the topic of 
sustainable agriculture, with two last research articles depicting financial subject matters such as 
currency rates and asset pricing. Let us bring you closer to the outcomes of the works presented 
in volume 2. 

The article entitled Proposal of alternative typology of social economy by A. Waligóra presents 
an alternative proposal of division in social economy, focusing on the social functions of its entities 
– social enterprises. The proposed solution serves to fulfil the dominant discourse of the social 
economy in new ways of thinking about the reasons and motivations connected with creating so-
cial enterprises. The article’s conclusions are considered in the light of Piotr Sztompka’s social 
capital theory and the theory of social cost.

The article entitled Investigation of the social factors of development of society in the territories 
with transforming environment by O. Kvilinskyi, A. Mieshkov and I. Bondaryeva aims at identi-
fying the main social factors that affect the vital activity of society at the present stage of develop-
ment of territories which have unstable socio-economic and political environment. The authors 
have developed a methodology of an expert assessment of the importance of the factors of forming 
the system of vital social activity. A set of recommendations for the coordinated impact on the 
economic and social processes in the conditions of transforming the market system have been 
proposed as a result of the research.

The article entitled Family Firms as a potential source of growth for the Warsaw Stock Exchange 
by S. Filipczak discusses the possibility that family firms will step into the state’s shoes and beco-
me a more meaningful source of new issuers for the Warsaw Stock Exchange. The paper identifies 
the reasons for a possible increase in family firms listings on the WSE as well as key elements for 
that to happen. The author notes that an increasing number of family firms are big enough to meet 
the WSE requirements, and thus a wave of succession in family enterprises is expected in the co-
ming years.

The article entitled Theoretical Framework for Stock Pricing Process based on Micro-Economic 
Decision Model by V. Kanagov introduces a theoretical framework for a new model which aims at 
avoiding the problems of CAPM, the most common model for asset pricing, and keeping its advan-
tages, therefore allowing universality of asset pricing. It is based on the micro-economic decision 
model, involving an expected value and dividing a stock price to objective and subjective prices. 
As a result, rational based individuals, just like individuals with non-rational factors, may use the 
model to calculate a future price stock in exactly the same way.
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The article entitled Analysis of the EUR/USD exchange rate in binary-temporal representation by 
M.D. Stasiak deals with the topic of exchange rates by employing an algorithm that transforms the 
exchange rate represented by tick data into a binary string. Each course change equal to a given 
discretisation unit is assigned a binary value indicating the direction of the change. The main goal 
of the presented research is to verify the existence of any dependences between the duration of a 
change and the probability of future direction of the change. The EUR/USD analysis performed by 
statistical tests and presented in the article suggests relations between the direction and order of 
historical data and the direction of a future change.

The article entitled The main priority of achieving resource safety of agricultural production by 
Y. Pushak, M. Orobchuk and O. Marchenko touches upon the subject matter of resource safety 
in agriculture, in particular the maintenance of land resources through increased use of organic 
fertilizers, the optimization of croplands and strengthening legislation and ecological awareness. 
The authors conclude the paper with recommendations.

This issue of Research Papers would not have come to fruition if it had not been for the help, 
work, trust and support of the Reviewers, Authors, the members of the Editorial Committee and 
others who have been engaged in editing and publishing. Let this issue of our journal become an 
inspiration for scientific research and discovery in the field of contemporary finance and econo-
mics.

						      Yours faithfully,

dr Hanna Kołodziejczyk 



1. Introduction
The aim of the article is to present an alter-

native proposal of division to the dominant one 
in the discourse of the social economy division 
into old and new entities of social economy, to 
understand and create a possibility to describe 
the manifestations of this social and economic 
phenomenon.

For the purposes of this paper, the following 
order of definitions was adopted. Social eco-
nomy is understood here as an area of interdi-
sciplinary, theoretical considerations, whereas 
social entrepreneurship is defined as types of 
organized business practices, also going beyond 
the existing legal framework for social respon-
sibility, positively evaluated in relation to social 
and symbolic values, meeting the requirement 
of economic rationality1. Social enterprises are 
therefore both old and new social economy 
entities, and other types of entities in an open 
market that balance their economic and social 
goals. The article is a development of the consi-
derations presented in the dissertation entitled 
Determinants of diversity in social entrepreneu-
rship types in Poland.

¹ The presented definition of social entrepreneurship was created by the author and first mentioned in her dissertation.
² The problem of the formation of social enterprises combining different perceptions as functionally detached features is 
currently being discussed in the Italian legislature.	

2. Literature review
In the social economy, the most common  di-

vision is defined as the old (19th century) and 
the new (20th and 21st century) social econo-
my. This solution is primarily connected with 
the time of establishing social enterprises. The 
second important variable is the initiative and 
the purpose for which these companies were 
formed. The following table shows the main 
differences between traditional (old) and mo-
dern (new) social enterprises. 

The presented division of social enterprises 
seems to be dominant for other categorization at-
tempts in the area of social economy. This is due to 
several factors. The discussed division refers to the 
economics and legislation in force, which seems to 
provide binding and least debatable knowledge. 
This division seems to be disjointed - theoretically 
it allows for a distinct classification of social enter-
prises in which the possibility of non-social enter-
prises of mixed type does not (formally) exist2. In 
the above-mentioned division, attention is drawn 
to the fact that the creation of social enterprises 
can influence the development of social capital, 
not taking into account the fact that the existing  
social capital influences the emergence of new 
forms of social enterprises.

Research Papers in Economics and Finance 2 (2) 2017
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Piotr Sztompka defines social capital as a 
moral space based on trust, loyalty, mutuality, 
solidarity, respect and justice [Sztompka 2016, 
p. 12]. The more developed the social capital 
is, the more civil the society becomes. These 

arrangements have particular importance in 
the context of the development of new forms 
of social entrepreneurship, demonstrating the 
densification of social capital in Poland. 

Table 1: Comparison of old and new social economy

Source: [Kaźmierczak 2007, p. 106].

OLD SOCIAL ECONOMY NEW SOCIAL ECONOMY
RESPONSE TO  

PROBLEMS GENERATED 
BY THE ECONOMY

exploitation, alienation exclusion, unemployment

PROFIT AND SOCIAL 
OBJECTIVES

profit at least as important as social 
goals

social goals are definitely more im-
portant than profits

NATURE OF SOCIAL  
GOALS

PRODUCT TYPE: not specific
TYPE OF WORK: not specific

POSITIVE EXTERNAL EFFECTS: 
eradication of exploitation and alie-
nation as a result of management in 

collective forms of ownership

PRODUCT TYPE: goods (primarily 
services) which are not interested in 

the market and the public sector
TYPE OF WORKERS: employment of 
people with the weakest position on 

the labour market
POSITIVE EXTERNAL EFFECTS: 

development of social capital, local 
development

FORMS cooperatives, associations, mutual 
assistance societies

various forms of social enterprises, 
social cooperatives and others

ROLE OF THE STATE support (postulate) support, subsidy, protection

MARKET RELATION competition operates in areas of market failure

MACROSTRUCTURAL 
EFFECTS weakening class conflict increase of social cohesion

Second, significant for the presented findin-
gs, is connected with the theory of social cost 
developed by Ronald Harry Coase. In his origi-
nal works this author dealt, among others, with 
ecological problems caused by industry. Coase 
claimed that air pollution and other ecological 
damages are a kind of cost for factories which 
should be paid to the society because of using 
common good such as clean air. These pro-
positions of understanding social costs were 
intended to avoid more serious harm [Coase 
1960, p. 2]. Today, the theory of social costs is 
applicable in the sense of how to understand 
the social costs associated with running a so-
cial policy in the labour market. The theory of 
social costs makes it possible to understand 
long-term unemployment as a social cost, whi-
le its reduction as a social gain. Entities that are 

able to generate such profits for the society are, 
among others, social enterprises. This way of 
understanding the importance of social entre-
preneurship allows to redefine the notion of 
the costs that the society has to bear in terms of 
the values of the society’s recognition.
3. Methodology

The basis for the presented conclusions 
were the studies of subject literature and mul-
ti-faceted qualitative research. Literature stu-
dies were mainly focused on a chronological 
overview of the economic theory, social deve-
lopment, legislation and social enterprise or-
ganizations from the 17th century until now. 
These analyses had a multithreaded dimension 
and referred to the socio-political context of the 
formation of social enterprises, the influence of 
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culture, including the traditions and beliefs that 
stimulate the development of entrepreneurial 
attitudes, but also charitable among social en-
trepreneurs. Literature studies also referred to 
the characteristics of the entrepreneurs of so-
cial economy entities. This research activity has 
tracked legislative changes in the area of social 
entrepreneurship, which are understood here 
as a consequence of a social change resulting 
from the changes in the density of social capital. 
Literature studies also included in the results of 
the studies on the nature of social entrepreneu-
rship development reports commissioned by 
government agencies, third sector actors focu-
sed on civil society, and market research.

In field research, participatory observations 
of open and closed nature were conducted, 
alongside individual in-depth interviews and 
expert interviews with leaders in the field of 
social economy in Wielkopolska. In the rese-
arch process, the results of the research con-
ducted by researchers such as Marek Rymsza, 
Jakub Wygnański and organizations such as the 

Institute of Public Affairs and the Association 
for Social Cooperatives were taken into consi-
deration.  

The research was conducted for 4 years. 
Literature studies covered Poland, Italy, Great 
Britain and the United States of America and 
other countries. Field studies covered Poland, 
and in particular social enterprises operating 
in Poznan. The study was completed by the ob-
servation of a social company operating in Italy.
4. Results and Discussion

The result of conducted theoretical and em-
pirical research is the Matrix of social enterpri-
ses. The proposal that follows focuses both on 
the importance of social capital for these types 
of companies and how the effects of individual 
types of enterprises affect the reduction of so-
cial costs.

The matrix is divided into four parts, each 
of which presents an orientation for specific 
values. These values determine the legal form 
of social enterprises, specific characteristics of 

Figure 1: Matrix of social enterprises
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the consumer and the services offered by the 
social enterprise, the source of funding for the 
business and the way in which the funds are 
redistributed. For all types, the assumption 
is that the more dominant values there are in 
them (the more social capital there is around 
them), the better they accomplish their goals. 
This factor also influences the sustainabili-
ty of individual social economy entities and 
the expansiveness of their activities. Each  
quarter3 was assigned examples of social en-
terprises that best4  reflect the proposed un-
derstanding of the distribution of social enter-
prises.

The first quarter consists of social en-
terprises oriented to the realization of the 
assumptions of the social contract (mainly be-
nefiting from the legislative decisions). Entities 
that dominate the implementation of the social 
contract assumptions are primarily benefited 
from legislative decisions resulting from the 
assumptions of the social economy adopted in 
Poland. Second, this category of social enterpri-
ses is characterized by entities whose activities 
are based on the accepted and constantly re-
conciling the diversity of both the members of 
the social enterprise and the recipients of the-
ir products and services. Diversity is linked to 
such factors as health and social conditioning 
that characterize individuals as members of so-
cial co-operatives.

One of the main goals of Cooperative Wspól-
ny Stół and Cooperative Dobra is social activa-
tion of their members. Cooperative members 
are supposed to increase their competences 
and specialize in the gastronomic professions, 
thereby strengthening their social position and 
developing interpersonal relations. The social 
contract is understood here as a socially ac-
cepted strategy of involving excluded people 
(e.g. through long-term unemployment or lack 
of experience in the labour market, a difficult 
personal situation or disability) to the social 
world, including the “world” of the profession.

The second quarter consists of social en-
terprises oriented to the realization of ethical 
assumptions (primarily benefiting from the 
human capital and social solidarity). Entities 
that are predominant in ethical principles are 
primarily benefiting from human capital and 
social solidarity. The characteristic feature of 
these types of entities is the pursuit of susta-
inability of activities related to broadly under-

³ Descriptions and examples of social enterprises used in the paper are taken from the case studies presented in the  
dissertation.	
⁴ In the quadrant of social enterprises whose activity is oriented towards the realization of economic assumptions, Dia-
konijna Spółka Zatrudnienia Sp.o.o. replaced the originally assigned Brisman Coffee Bar. In the meaning of the author, 
Diakonijna Spółka Zatrudnienia Sp.o.o. is a more complex and thus more interesting example of a social enterprise of the 
analyzed type from the perspective of discussed considerations.	

stood socio-cultural animation with activities 
of economic nature. Service recipients of the 
entities with a dominant orientation towards 
ethical assumptions identify themselves with 
worldview beliefs manifested in actions un-
dertaken by social entrepreneurs; this identi-
fication, in turn, is associated with consumer 
choices. These companies include in their offer 
the unpaid activities they benefit from, but also 
ones in which the beneficiaries are included 
in the offer. Entities that dominate the ethical 
orientation are characterized by the uniqu-
eness of the goods and offered services.

Social cooperative Ruchomości was created 
in response to the specific needs of the social 
group organized around the anarchist move-
ment, according to which social co-operatives 
are the most democratic of the available forms 
of economic activity. Centrum Amarant Foun-
dation was created in response to the specific 
expectations of the local community that de-
manded a shared space where broadly under-
stood social and cultural animation and artistic 
activities took place.

The third quarter consists of social enterprises 
oriented to the realization of social assumptions 
(mainly benefiting from the idea of subsidiarity of 
the state). Entities that dominate the implemen-
tation of social objectives are principally benefi-
ciaries of the idea of state subsidiarity: they are 
oriented towards building jobs for people in so-
cio-economic difficulties, and also for the self-em-
ployment of their dependents. These entities also 
mediate the acquisition of work by market-based 
workers or the acquisition and transfer of grants 
for their economic self-reliance.

Enterprises oriented to the realization of so-
cial assumptions carry out activities related to the 
animation of entrepreneurial attitudes among di-
sadvantaged social groups. The activities of this 
type are subject to individual aid or assistance in 
creating social enterprises. From the other types 
of entities, they distinguish, among others, the 
fact that their activities are financed from vario-
us sources (including public and non-public and 
national and EU funds), which are meant to equ-
alize the broadly understood social opportunities 
of citizens.

The fourth quarter consists of social enter-
prises oriented to the realization of economic 
assumptions (mainly benefiting from entrepre-
neurs / change agents). Entities that dominate 
the implementation of economic assumptions 
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are used primarily by entrepreneurs and chan-
ge agents – experienced individuals oriented to-
wards the realization of specific assumptions that, 
through human and social capital, induce a social 
change. Companies run by such entities are de-
mand-driven entities, both for specific products 
and services and for the way they are consumed. 
Another characteristics of entities dominating the 
economic assumptions is the constant readiness 
to learn – both, the market and the customer.

Described entities are best suited to the defi-
nition of a company operating on the open mar-
ket. This quarter includes companies defined as 
social enterprises (e.g. Diakonijna Spółka Zatrud-
nienia Sp. z o.o.) and entities that go beyond these 
standardization (e.g. Makerspace). This type of 
social enterprise builds its position mainly on the 
basis of a free-market game by participating in 
public tenders and, above all, by carrying out bu-
siness activities. Brisman Coffee Bar operates on 
the basis of direct trade rules. Diakonijna Spółka 
Zatrudnienia Sp. z o.o. carries out production and 
service activities, employing people who have 
experienced social exclusion (e.g. those who have 
returned from unpaid economic migration), and 
who are also involved in social rehabilitation.

It seems important to emphasize that the 
presented division is inseparable, and like the 
division of social economy into old and new, it 
is a proposal to organize thinking about what 
social economy is and what aims it is to achieve. 
The Matrix of social enterprises were also deve-
loped because it seems important to emphasize 
the interdisciplinary nature of considerations 
in this area of theoretical analyses. The exam-
ples of social enterprises referred to in the Ma-
trix have been selected taking into account that 
at different stages of their development they 
can move between the quarters. In the presen-
ted division, the formal and legal accent of the 
division of social enterprises was transferred to 
social categories (e.g. using, creating and thic-
kening social capital), which are treated here as 
a cause rather than a consequence (side effect) 
of the development of social enterprises in Po-

land. Social economy management is not (only) 
about supporting people who do not manage 
the labour market. It is also a conscious choice, 
which may result from changes in the value sys-
tem of the economic activity of Poles. The pre-
sented understanding of divisions in the field 
of social entrepreneurship serves to crystallize 
the scientific discourse in the area of emerging 
disciplines (subdisciplines?) – social economy, 
which can be clearly and exclusively included 
in the fields of interest of economics, sociology 
or social policy.
5. Conclusions 

Social economy is a developing discipline 
of knowledge, evidenced by numerous discus-
sions about its sense, purpose, disciplines in 
the world of science, and on the interface of 
theoretical knowledge and practical experien-
ce. Social entrepreneurship is developing, as 
evidenced by the increasing number of entities 
in this area of the economy. The presented mo-
del reflects the current moment in the history 
of the development of the social economy disci-
pline and there is no doubt that it will develop 
and change over time.

The presented abstractions and conclusions 
relate to social capital at a certain stage of its 
development (thickening). It seems important 
to emphasize that not only as it is adopted in 
the classical divisions does social capital libera-
te the potential of social entrepreneurship. So-
cial entrepreneurship seems to have the ability 
to produce this specific kind of capital.

Assuming that it is possible to treat the de-
velopment of social entrepreneurship as an 
economic activity (activation) of a society, it is 
possible to treat the promotion of this type of 
activity in order to reduce social costs, and to 
properly generate profits in this regard. This 
way of thinking could open up a new perspec-
tive in understanding and interpreting social 
economy in the scientific theory.
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1. Introduction
A study of the current state and trends of 

many countries and regions in conditions of 
transforming the political, social and market 
environment leads to the conclusion that most 
of the territories and their populations are se-
verely affected by negative factors, leading to 
the deterioration of living conditions, violation 
of rights and freedoms, reduction of opportu-
nities and redistribution of desires to satisfy 
the most simple needs. In advanced economies, 
these processes reveal themselves in the form 
of declining trends in household incomes, vio-
lation of trade relations, diversion of capital 
from the sphere of economic development to 
the sphere of military spending, curtailing of 
social programs. Most vividly modern social 
and economic cataclysms show themselves in 
Eastern Europe and the Middle East.

2. Literature review and problem statement
The problem of management of the com-

plex characteristics that are used to create an 
enabling environment for economic and social 
development was raised by many scientists 
[Amosha, Kharazishvili, Liashenko, Kvilinskyi 
2016, pp.19-34; Babkin 2013, pp. 138-148; Ba-
ranovskyi, Girchenko, Serdiukova 2017, pp. 20-
33; Blagodarnyi, Tolmachova, Kvilinskyi 2014, 
pp. 30-37; Bondaryeva, Kravchenko, Mieshkov 
2015, pp. 236-244; Bukharova 2012, pp. 1843-
1849; Dementiev, Vishnevskiy, 2010, pp. 81-95; 
Ivanov, Liashenko, Kamińska, Kvilinskyi, 2017, 
pp. 86-101; Ivanov, Lyashenko, Tolmachova, 
Kvilinskyi 2016, pp. 9-34; Khobta, Popova, Mie-
shkov 2005; Kvilinskyi, Kravchenko 2016, pp. 
101-112; Kvilinskyi, Zwierzchlewski, Błaszczyk 
2016, pp. 310-315; Lang, Melnychenko 2016, 
pp. 9-17; Lis 2016, pp. 56-61; Lyashenko, Kvi-
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linskyi 2016, pp. 9-24; Lyashenko, Tolmachova, 
Kvilinskyi 2016, pp. 155-164; Meshkov, Bon-
daryeva, Kvilinskyi, 2016, pp.120-134; Pająk, 
Dahlke, Kvilinskyi 2016, pp. 109-122; Pająk, 
Kamińska, Kvilinskyi 2016, pp. 204-217; Per-
shin 2009, pp. 96-102; Polidi, Sichkar 2013, 
pp. 144-149; Sisoev 2014, pp. 76-84; Sorokina 
2013, pp. 27-31; Todosiychuk 2010, pp. 15-27]. 
At the same time, constantly changing environ-
mental conditions lead to the necessity of re-
gular updates, enhancements and adaptation of 
existing approaches to the investigation of the 
development of societies that live in different 
territories. All this has led to the necessity of 
given research and formulation of the purpose 
of the article which focuses on identifying the 
main social factors that affect the vital activity 
of society at the present stage of development 
of territories, which have unstable socio-eco-
nomic and political environment.

Development tendencies of a certain terri-
tory are influenced by a large variety of cha-
racteristics with different specifics and force of 
impact on economic agents. The study of these 
characteristics is relevant to all areas of func-
tioning of the state, society and certain enter-
prises. This aspect makes it necessary to define 
the number of factors that have a decisive in-
fluence on the conditions of the vital activity of 
society within a particular territory.

General scientific principles of creating clas-
sifications are the selection of the constituent 
elements of a certain process, object or pheno-
menon, through the use of a specific defining 
characteristic which is called a criterion. Cri-
teria may be different. Taking one feature, you 
can get one division of a whole object (process, 
phenomenon) into its component parts. Using 
other criteria, it is possible to create a comple-
tely different set of elements, which allows you 
to see the object under study from a different 
angle. All this is necessary for the formation of 
theoretical understanding of the object of rese-
arch and better use of the acquired knowledge 
into practice in order to solve the problem of 
increasing the manageability of the object. The 
use of resulting characteristics is difficult be-
cause they are often subjective by reason of the 
frequent lack of clear boundaries in nature in 
general and in science in particular. This is why 
the classification is often quite subjective. At 
the same time, this drawback does not overlap 
the advantages noted above, and does not can-
cel the most important general scientific and 
practical value of making classifications.

Drawing up a list of characteristics that form 
the level of development of the society is also 
quite a time-consuming and subjective process 
because of the high level of interdependence of 

selectable items. For example, noting the legi-
slative and regulatory documents as one of the 
factors forming the specifics of the vital activity 
of society, researchers have to understand that 
this aspect has a direct or indirect impact on 
most of the other characteristics. Thus, there is 
partial superimposition of a number of factors 
that must be considered when carrying out a 
deeper analysis.

Nevertheless, the team of authors attemp-
ted to highlight a broad  range of factors that 
reflect the development of the territories. Also, 
the analysis of the peculiarities of forming the 
conditions of the market system functioning 
and the vital activity of the population of a cri-
sis territory has been carried out (on the exam-
ple of Donetsk region).
3. Research results 

The entire list of various characteristics 
that have an influence on the development of 
the territory should be divided into three main 
categories: the state of the political and legal 
environment, the level of economic develop-
ment of society as well as the features of the so-
cio-cultural environment. Each group of factors 
requires a separate analysis. At the same time, 
it is necessary to take into account its specifici-
ty and the relationship with other characteri-
stics. This study is very cumbersome, because 
it covers a very wide range of research areas. 
Therefore, its results cannot be reflected in a 
single article. In this regard, this paper briefly 
reveals a whole range of factors that influence 
the development of society and focuses on so-
cial and cultural factors within the formulated 
purpose of the article.

The main characteristics of the political 
and legal environment, ultimately merged into 
three major elements: the degree of political 
stability of the territory, the efficiency of the 
legislative and regulatory instruments, the re-
asonableness and sustainability of the concepts 
of territory development.

The principal characteristics that reflect the 
level of economic development of the society 
include: the degree of development of the tax 
system, the capacity and solvency of the inter-
nal market, the availability of raw materials, 
the rate of inflation, the stability of the national 
currency, the principles of formation of the na-
tional budget, the state of the stock market, the 
banking sector, the quality of investment infra-
structure, the specifics of forming an integrated 
logistics infrastructure, the growth dynamics 
of the gross domestic product, the volume of 
production, logistics costs in the supply chain, 
capital investments. Each factor has its own pe-
culiarities of influence on the processes of capi-
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tal investment, which in different ways can ma-
nifest themselves in different circumstances.

Simultaneously with the political and eco-
nomic factors socio-cultural factors of forming 
the system of the vital activity of society of cer-
tain territory clearly reveal themselves (fig. 1).

In spite of the lack of funding, the limita-
tion of material resources and a high level of 
personnel outflow, the Donetsk region retains 
a sufficiently high level of training of professio- 

nals in technical research areas, engineers, eco-
nomists, masters of innovation management 
[Bondaryeva, Kravchenko, Mieshkov, 2015, pp. 
236–244]. However, this sphere can also come 
to a complete decline, without appropriate fun-
ding, creating conditions for the appearance 
and development of highly qualified personnel 
in education and industry, where the product of 
the educational system of the Donetsk region is 
mainly used.

The same trends and perspectives cha-
racterize the health sector in the region. The 
high level of Medicine was formed due to the 
development of industry (primarily: mining, 
metallurgical, machine-building and chemical 
industries). This is related to the fact that the 
highest levels of personal injuries and environ-
mental pollution are the adverse effects of func-
tioning of the industrial enterprises of the Do-
netsk region. We emphasize that the potential 
of powerful centres of the health care system, 
the intensity of investigations in the areas of 

advanced medical science have been seriously 
weakened by the change in current urgent ne-
eds of the region.

It should also be noted that many educatio-
nal and medical facilities of Donetsk and the 
Donetsk region greatly suffered from military 
operations. In general, the social infrastructure 
of the region is largely outdated and preserved 
since the Soviet times. Mainly, it concerns the 
social and cultural facilities, housing and the 
utilities sector, health and education facilities, 
which have a high average level of physical de-
terioration and obsolescence, as well as a need 
for the creation of alternative facilities or re-
construction.

In view of the impossibility of qualitati-
ve monitoring of the functioning of enterpri-
ses, ecological risks have increased. Stopping 
of many enterprises, along with the negative 
economic and social consequences, has led 
to occasional positive side effects, which is to 
reduce the negative impact of these econo-
mic entities on the environment. At the same 
time, many experts point out a decrease in the 
requirements for environmental safety in the 
majority of functioning industrial enterprises 
throughout the Donetsk region. In addition, 
criminal risks become higher, as well as speci-
fic regional risks: first of all, the need to main-
tain a proper form of underground coal mines, 
which cover most of the territories of the cities 
in the region: the prevention of floods, lands-
lides, etc. In recent years, the risks of destruc-
tion of infrastructure and damage of the health 
of employees as a result of hostilities were ad-
ded. War risks have become greater than all the 
other negative characteristics. Two years ago, 
many experts, making an assessment of the le-
vel of development of the Donetsk region, did 
not even take this factor into account.

All post-Soviet states since the beginning 
of the 1990s up to the current period are cha-
racterized by an extremely high level of social 
inequality. The classical model of a developed 
society implies the existence of a layer of we-
althy people, poor people and a massive layer 
of the middle class, which largely determines 
the level of economic development of socie-
ty and its social and cultural priorities. In the 
Ukrainian society, the middle class was extre-
mely insignificant: from the end of the 1990s to 
the beginning of the second half of the 2000s, 
with great effort, it was increased. However, the 
crisis of 2008 and the war that started in 2014 
have led to critically negative changes in the 
structure of income and needs of the popula-
tion, primarily in the Donetsk region.

The high level of migration has led to de-
terioration of demographic indicators. The 

Figure 1. The components of the social and cultural environ-
ment as factors of forming a system of vital activity of the 

society
Source: own study
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statistics that reflect the real dynamics of the 
current population of the region are missing. At 
the same time, it is evident that many qualified 
and able-bodied residents have found tempo-
rary or permanent employment and residence 
in the territory of Russia, Ukraine, Belarus and 
other countries. This led to a decrease in the 
average skill level of employees in the region 
and a significant decrease in the proportion of 
the working population.

In general, the related problems of unem-
ployment and informal employment during the 
last twenty-five years were very urgent in Ukra-
ine. The indicators of registered unemployed in 
the country as a percentage of the working age 
population in the pre-war period amounted 
to 1.8-2.1%. In the Donetsk region, they were 
even lower - 1.2-1.3%. However, the statistics 
in this case are not indicative because of wide-
spread informal employment and understate-
ment of declared wages of many employees of 
private companies. Thus, at present there is a 
significant number of citizens who have wor-
ked for many years without registering labour 
relations with their employer or getting a small 
part of their wages officially. As a result, a very 
serious social problem has appeared. Pensio-
ners aspire to continue working as long as pos-
sible, in contrast to the Western model of beha-
viour of the age population, which is expressed 
in the postulate of „Retirement – Only the Be-
ginning”. In addition, some persons who have 
retired, have to put up with a multiple decrease 
in income and decline in living standards due to 
the lack of sufficient savings or loss of savings 
due to the financial crisis and in view of the lack 
of development of private pension insurance.

All these factors cause the serious condition 
of the system of vital activity of the Donetsk 
region society now. As a result, it is necessary 
to identify the most significant and urgent cha-
racteristics and search for the ways to improve 
them.

Further, the expert assessment of the im-
portance of social factors that influence the de-
velopment of the society was carried out. The 
research methodology assumed the use of a 
survey method with semi-closed questions to 
quantify the degree of influence. The selection 
of experts was carried out by random sampling 
without replacement sampling. Twenty repre-
sentatives of the scientific school of investment 
and innovation theory and practice of Donetsk 
National Technical University (which was he-
aded by Professor V.M. Khobta for twenty years) 
took part in the expert evaluation [Bondaryeva, 
Kravchenko, Mieshkov, 2015, pp. 236–244]. 
The scientific school of investment and inno-
vation theory and practice had prepared about 

three and a half thousand graduates and cur-
rently about one hundred and fifty persons are 
administrative staff. Their activities are directly 
related to the analysis of investment processes 
in the economy (15% – random sampling). Cu-
rrently, experts are leading specialists of edu-
cational institutions and enterprises, such as 
Donetsk National Technical University, Donetsk 
National University, Poznań University of Eco-
nomics and Business, the “PricewaterhouseCo-
opers Ukraine” company, the “Metinvest” com-
pany, the “Ukrpodshipnik” group and others 
(survey date – April 2016).

A numerical system of evaluation has been 
used in conducting the expert assessment. Six 
basic levels were defined depending on the in-
fluence on society development (Table 1).

The result is a ranking of the characteristics 
depending on the importance of their impact 
on the level of development of the society. All 
the analyzed factors were identified as having a 
value from low to very high. (Table 2).

The methodology for analyzing the results 
of assessing the impact of factors on the invest-
ment climate formation includes statistical me-
thods for assessing the consistency of expert 
actions and methods for assessing the degree 
of variation of expert opinions on each indivi-
dual issue. The studies carried out are based 
on a sufficient degree of consistency of experts, 
which is confirmed by a concordance coeffi-
cient of 0.52 (ω=0,52>0,5). However, it was 
established that the opinions of experts on dif-
ferent issues vary not equally. The highest con-
sistency of opinions of experts was obtained on 
two factors: the level of political stability (the 
degree of variation is 9.7%) and the quality of 

Table 1: The method of expert assessment of the signifi-
cance of factors of forming the system of vital activity of 
society

Influence of the characteristics on 
the level of development of society Points

Decisive (the highest possible) 
influence of the factor 5

High level of influence of the factor 4
Medium level of influence of the 
factor 3

Low level of influence of the factor 2
Episodic (very low) influence of the 
factor 1

Influence of the factor is not ob-
served 0

Source: own study.
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investment infrastructure development (varia-
bility of expert opinions - 12.46%). The simila-
rity of opinions in these cases is explained by 
the obviousness of the meaning and content 
of factors, as well as the relevance to modern 
conditions. The most numerous were the fac-
tors with variation of experts’ estimates from 
15% to 30%. Moreover, in this group a larger 
number of estimates are closer to the avera-
ge value for the group, and only some experts 
expressed an opinion different from the majo-
rity. The other six characteristics of the invest-
ment climate (the principles of budgeting, the 
level of development of medicine, the quality 
and accessibility of social infrastructure, social 
hierarchy and relations in the society, criminal 
risks, the level of shadow employment), having 
a debatable nature, were assessed by experts 
heterogeneously. For example, the principles 
of budget formation as an investment climate 
factor received an average score of 2.5 with a 
range of variation from 0 to 4 points and a vo-
latility of 41.9%, which is the maximum of the 
observed factors.

This study shows that of greatest impor-
tance are the military risks, which on closer 
examination, may also have political sources. 
The importance of the level of development of 
education, criminal risks, demographic (per-
sonnel) trends, ecological risks was estimated 
as above average.

4. Conclusions
These aspects lead to the necessity to gene-

rate a sequence of interrelated actions which 
are aimed at overcoming the crisis and the gra-
dual recovery and improvement in the level of 
development of the Donetsk region. The solu-
tion to current acute problems of stabilizing the 
functioning of the system of vital social activity 
in the Donetsk region is based on the imple-
mentation of three global phases: the achieve-
ment of peace; optimizing the quality of labour 
resources; involvement and effective use of fi-
nancial resources from various sources.

The first basic socio-political stage is to es-
tablish sustainable peace in the Donbass due 
to strict observance by all participants of the 
conflict of conditions of the Minsk Agreement 
of February 11-12, 2015, as well as other inter-
national agreements aimed at de-escalating the 
military conflict.

The establishment of peace as well as loyal 
and friendly relations in the society should be 
the basic premise of restoring the personnel 
potential. First of all, it must be associated with 
the return of highly qualified employees who 
have left the region because of the fear for the 
life and health of their families, and also with 
the efficient use of existing potential and the 
ability to develop available staff. The responsi-
bility of higher education institutions in solving 
the problems of strategic development of hu-
man resources is very high. Using the advanced 
experience of scientific schools of the Donetsk 
region in training professionals in the field of 
technical sciences, engineering and economic 
specialties, investment and innovation has the 
prospect of obtaining a high-quality human 
resource product that can be used in industry 
to increase its economic potential, as well as in 
other business spheres [Babkin, 2013, pp. 138-
148; Bondaryeva, Kravchenko, Mieshkov, 2015, 
pp. 236–244].

Strengthening the capacity of human reso-
urces in the region is associated not only with 
an increase in the level of qualifications, but 
also with the decision of a number of problems 
in the field of mentality. These problems must 
be solved by raising the general cultural level, 
the level of spirituality, overcoming the high le-
vel of cynicism that has formed in the society. 
This feature is expressed in the high require-
ments for the other people, while the require-
ments of the individual to own characteristics 
are understated, and the main efforts are direc-
ted at creating the illusion of high morality to 
others. The solution to this problem requires 
deep understanding of one’s own need to be-
gin the transformations with oneself, which is 

Table 2: Expert assessment of the importance of factors of 
forming the system of vital activity of the society

Factors of formating the system of 
vital activity of the society

Ave-
rage 

points
Military risks 4.33
Level of development of education 3.5
Criminal risks 3.44
Demographic trends 3.22
Ecological aspects 3.11
Level of unemployment 2.94
Level of informal employment 2.72
Level of development of medicine 2.61
Social hierarchy and relationships 
in the community 2.39

Social infrastructure facilities 2.22
Source: own study.
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greatly facilitated by effective the state policy, 
especially in education, culture and upbringing 
of the youth. The implementation of the first 
two stages will provide the basis for financing 
economic development programs, providing a 
further increase in social welfare.

Summarizing all the above, it should be no-
ted that the formation of favourable conditions 
for the development of society is an extremely 

difficult, complex problem. It repeatedly am-
plifies in the territories with unstable political, 
economic and social environment. Each of the 
selected characteristics is a separate sphere of 
research. Improving its current state requires 
more concrete recommendations, taking into 
account the specificities of different territories. 
This aspect determines the necessity of a large 
number of subsequent investigations.
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1. Introduction
The Warsaw Stock Exchange (WSE) has 

been growing rapidly for the last 25 years. This 
was possible due to some specific circumstan-
ces and actions that were taken. The first aim 
of this paper is to provide proposals for a set 
of key factors that most contributed to this de-
velopment. Such a set could be used by other 
researchers as a base for further investigation 
of particular factors. One of these factors con-
sists of the privatization program. The State 
Treasury provided a pipeline of new issuers 
that were able to attract a majority of domestic 
institutional investors, a large number of Poles 
(individual investors), as well as foreign funds. 
This process brought a lot of investor atten-
tion to the Warsaw market and allowed WSE to 
become a leading CEE stock exchange. Today, 
most of the large, well-performing state-owned 
businesses have already been privatized (thro-
ugh IPO), and there are not many that remain 
for the future. While the flow of new issuers 
is essential for the stock exchange, the lack of 
opportunities for privatization, accomplished 
through public equity offerings, might weaken 
further WSE development. On the other hand, 

there are more and more Polish family compa-
nies that are large enough to think about listing 
themselves on the WSE. The main aim of this 
paper is to examine whether families might 
step into the state’s shoes and became a me-
aningful source of new public companies. It is 
an important field of research from the Polish 
capital market perspective. Future attractive-
ness and shape of the WSE create the basis for 
future research in the field of the Polish finan-
cial market. Additionally, it is important rese-
arch from the perspective of family businesses 
as those companies are currently in a period of 
transition in Poland. Furthermore, it is worth 
mentioning that family firms have been identi-
fied by researchers relatively lately, and papers 
in that field in Poland concentrate rather not on 
capital markets, but mainly on such issues as 
succession, strategic management, managing 
types, innovativeness, financial management 
(financial analysis), mechanisms of control and 
supervision. The impact of family firms on the 
WSE future could be then perceived as an im-
portant and interesting from both a theoretical 
and practical point of view. The paper presents 
a qualitative approach and uses methods such 
as a scenario analysis.
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2. Family Firms definition and role in capital 
markets

Family firms have only recently become a 
separate field of study. Researchers have found 
that these types of enterprises have some spe-
cific features that distinguish them from other 
types. Although there is a lack of consensus on 
the definition of a family firm (the European 
Commission (EU) [2009] even identified more 
than 90 definitions), researchers usually use 
criteria such as the family possession of a cer-
tain threshold of shares, family involvement in 
governance of the company (e.g. by having re-
presentation in management/supervisory bo-
ards) or succession, as well as some additional, 
soft characteristics such as the presence of fa-
mily culture in the company. A review of family 
firm definitions was published e.g. by Gama 
and Galvão [2010].

As previously investigated by researchers, 
family firms usually have a longer-term appro-
ach to business, are less bureaucratized, and 
have higher levels of employment, but on the 
other hand, tend to employ family-members 
regardless of their qualifications, grow slower 
but more steadily than other firms, prefer lo-
wer levels of financial leverage and pay lower 
dividends [James 1999; Gallo, Tapies, and Cap-
puyns 2004; Instytut Badań nad Przedsiębior-
czością i Rozwojem Ekonomicznym 2008; Stra-
domski 2010; Belenzon and Zarutskie 2012; 
PwC 2012]. Many consider family firms as a 
fundamental piece of modern economies. Re-
search confirms this statement. The EU [2009] 
assessed that family firms comprise up to 60% 
of European companies. In Poland, their con-
tribution is probably similar; therefore, their 
influence on the overall economy is significant 
and further research into this field is justified.

According to various studies, family firms 
account for a significant part of all listed com-
panies on different stock exchanges. 35% of the 
Standard and Poor (S&P) 500 Industrials as 
well as 46% of S&P 1500 were family owned 
businesses [Anderson and Reeb, 2003; Chen 
et al., 2007]. In Germany, almost a half of all li-
sted companies were family owned, excluding 
companies from financial sector [Achleitner 
et al., 2009], while in Spain it was almost 40% 
[Zulfiqar i Fayyaz 2014]. In Poland, Stradomski 
[2008, p. 71] investigated that family compa-
nies in 2006 accounted for ca. 35% of all listed 
companies. It is less than in western countries, 
however, the Polish market is relatively young. 
During the period of 2005-2014 family firms 
accounted for 48%1 of all IPOs in Poland, which 

¹ Results vary depending on the definition of a family firm. 48% in case of applying ownership and management criteria 
to define family firms.

leads to the conclusion than their share in listed 
companies is growing [Filipczak 2016]. What is 
interesting, research confirms that family firms 
usually perform well or even outperform other 
companies on different stock exchanges based 
on the Q-Tobin indicator or total return for sha-
reholders [Anderson and Reeb, 2003; Corstjens 
et al. 2006; Barontini and Caprio 2006; Sraer 
and Thesmar 2007].
3. Capital Market Developments in Poland 

The Polish capital market has been develo-
ping rapidly since its re-establishment after the 
fall of communism. Amongst a group of a few 
institutions that are vital for this market and 
contribute the most, the Warsaw Stock Exchan-
ge plays a crucial role. The WSE concentrates 
financial instruments trading; therefore, its sta-
tistics might be used as a proxy for the overall 
development of the capital market. The num-
ber of companies listed on the main market of 
the WSE increased from 5 companies on the 
first day of listing in 1991 to 487 by the end of  
2016 (out of which 53 were foreign). The mar-
ket capitalization of the listed companies incre-
ased from PLN 161 mn in 1991 to over PLN 1.1 
trillion 2016, while the turnover accounted for 
over PLN 189 bn in 2016 (vs. PLN 60 bn in 2004 
or PLN 12 bn in 1994). This allowed the WSE to 
become a leading regional stock exchange, with 
market capitalization higher than other regio-
nal stock exchanges, such as those in Bratislava, 
Sofia, Ljubljana, Budapest, Bucharest, Prague 
and Vienna. Despite the WSE being a common 
academic research topic, there is lack of up-to-
-date and comprehensive reviews of the major 
factors influencing its development. Therefore, 
such a review is being proposed herein. 

First of all, political changes and the tran-
sition from a centrally-planned economy to a 
market economy both allowed for the creation 
of a stock exchange at the beginning of the 1990s 
and for its further expansion. The importance of 
political regimes, as well as the economic model 
of capital market development, have been frequ-
ently investigated by researchers [e.g., Keefer 
2007; Voghouei, Azali and Law 2011; Francis 
and Ofori 2015], and it is clear that in the Po-
lish context, these items were crucial. What is 
more, politics drive regulations, governance 
standards, market practices, investment climate 
and the rules for those who run the businesses. 
Creating commercial laws that allowed for the 
expansion of entrepreneurship was one of the 
pillars of the development of the Polish capital 
market. Another political-driven factor was Po-
lish accession into the European Union, bringing 
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its capital flows, set of market standards, and re-
gulations to Poland. To some extent, it facilitated 
an increase in foreign investors’ turnover on the 
main market of the WSE from PLN 17 bn in 2002 
to PLN 203 bn in 20162. 

Second of all, economic factors must be con-
sidered. Over the last two decades, the Polish 
economy has been developing rapidly. Some re-
searchers have even called it the best 20 years 
in Polish economic history [Piątkowski 2013]. 
Between 1992 and 2003, the GDP per capi-
ta increased in Poland twice as fast as in the 
most developed EU countries, which resulted 
in a significant improvement in the country’s 
wealth [Gomułka 2014]. Additionally, Polish 
economy performed very impressively (com-
paring to other European economies) during 
the recent global financial crisis. According to 
academic research, economic growth and fi-
nancial market development (including capital 
markets) are interdependent [Jung 1986; Peia 
and Roszbach 2015]. Although a majority of 
the research concentrates on the influence of 
the financial market on economic growth, it mi-
ght be assumed that in the Polish context, the 
economy’s evolution allowed for an increase 
in savings (that were further allocated on the 
capital market) as well as the further develop-
ment of companies (share issuers). Both issues 
had an impact on the WSE. Besides economic 
growth, other macro factors in general, such 
as a decrease in interest rates (from over 30% 
at the beginning of 1990s to stable, low single 
digits in recent years) or in the liquid curren-
cy exchange rate (allowing foreign investors to 
easily change their positions on the WSE) were 
important as well.

The third group of factors includes the intro-
duction of proper law that facilitated the public 
trade of financial instruments and public offe-
rings. The importance of proper law, with pro-
tection for investors, was highlighted in the re-
search [Laeven 2014, p. 9; La Porta et al. 1997, 
1998]. It is important to mention that together 
with the introduction of new laws, very impor-
tant market institutions were established (e.g. 
Securities and Exchange Commission). Besides 
the laws and regulations themselves, market 
standards and corporate governance matter. 
These have evolved since the 1990s, and the 
EU accession placed an even stronger pressure 
on Poland to adopt corporate governance stan-
dards to compete for capital and investors with 
other EU members [Mortimer 2009, p. 383]. On 
top of that, there was also a lack of significant 
happenings that would undermine trust in the 
market.

² Data for both sides of transactions.

The fourth group includes the technological 
development that allowed for electronic trade 
on a continuous basis, as well as stimulated 
turnover. In 2000, the WSE introduced the new 
WARSET trading system, which was replaced 
by the UTP (Universal Trading Platform) in 
2013. This modern and efficient trading system 
allowed for the introduction of new financial 
instruments to trading, speeded up the execu-
tion of orders, attracted new foreign investors, 
and so on. It resulted in liquidity improvement 
on the market as well as continued the overall 
market development. 

The next cornerstone for the Polish capital 
market was the pension system and introduc-
tion of Open Pension Funds (OPF). For many 
years, due to the stable inflow of money, OPF 
were active investors (their total yearly turno-
ver on the WSE amounted to ca. PLN 30 bn in 
2013) and participated in many equity offerin-
gs. Their assets increased from ca. PLN 30 bn in 
2002 to ca. PLN 300 bn in 2013 (out of which ca. 
50% was transferred to ZUS in 2014). As Bar-
dziłowski [2015] stated, their contribution to 
the development of the WSE was crucial [Fun-
dacja Forum Obywatelskiego Rozwoju 2010, 
p.16]; however, starting from the reduction 
of OPF contributions in 2011 and continuing 
further with significant changes introduced in 
2015 (the immediate transfer of over 50% of 
assets from OPF to ZUS, the gradual transfer of 
money from OPF to ZUS in the future prior to 
retirement called a “slider”, as well as the mo-
dification of investment limits), OPFs are being 
marginalized on the domestic capital market. 
The development of pension funds in Poland 
and recent reforms related therein have been 
analyzed in various different contexts [Chy-
balski 2009; Dybał 2013; Instytut Badań nad 
Gospodarką Rynkową 2009; Jakubowski 2014, 
2015], but there is no doubt that pension funds 
fostered the development of the WSE. To some 
extent, a stable local investor base was likely 
to be a key factor for foreign issuers coming to 
Poland. What is important for this paper, cont-
rary to past practice, is that the reformed pen-
sion funds have recently been investing more 
and more in equities abroad [Komisja Nadzo-
ru Finansowego (KNF) 2015], which increases 
competition for this capital among stock issu-
ers. From the other end, the mutual funds indu-
stry developed significantly with the growth in 
its assets under management, from ca. PLN 33 
bn in 2003 to almost PLN 260 bn by the end of 
2016. 
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Finally, a very important factor in the capital 
market development was the privatization pro-
gram. According to the WSE data, the State Tre-
asury has in general decided to privatize over 
70 companies via the WSE (including compa-
nies privatized via National Investment Funds). 
The value of these privatization IPOs amounted 
to almost a half of all IPOs on the WSE between 
2005 and 2014. The transaction value of all of 
these IPOs was significant and above the avera-
ge IPO value. The selling of shares in Poland’s 
biggest companies via the public market attrac-
ted foreign investors (who are usually seeking 
bigger deals because of aftermarket liquidity, 
etc.) as well as large number of Poles. On the 
other hand, such transactions attracted inter-
national investment banks that were interested 
in their execution, therefore allowing them to 
implement standards from developed markets 
and share their know-how with local brokers. 
It allowed for the development of local bro-
kers to the benefit of all market participants. 
In general, these transactions helped the WSE 
in building a proper scale for the market and 
becoming a regional leader.   

Currently, there are only a few state-owned 
companies that might be floated on the WSE. 
A pipeline of new and attractive companies is 
required for the WSE to improve its competiti-
ve position. This gap might potentially be filled 
by family firms.
4. Why more Family Firms IPOs may take 
place ? 

There are advantages (e.g. access to capital) 
and disadvantages (e.g. losing part of the con-
trol of the company, disclosure requirements) 
of being a public company. In every case, both 
should be deeply analyzed. The definition of 
family firm assumes a long-term approach to 
business and its maintenance by a family over 
generations [James 1999]. The capital market 
might boost business development and result 
in its longevity; however, it might limit family 
control over a company (and eventually its fa-
miliness). Should it be expected that family bu-
sinesses in Poland will more often decide to go 
public? There are few factors that might imply 
that it is possible.   

First of all, many family firms were esta-
blished in the 1990s and in the years immedia-
tely following. Since this period, these compa-
nies have grown significantly. For the purposes 
of listing on the WSE, minimal market capita-
lization is required (in general EUR 17 mn or 
EUR 15 m depending on the market and with 
some exceptions for issuers whose shares were 
listed on another regulated market or on New-
Connect for at least 6 months [Warsaw Stock 

Exchange 2015]). It might then be assumed 
that more family businesses will currently meet 
these criteria than in the past. 

Along with bigger scale of business opera-
tions, capital requirements are growing. New 
funds might be used either to finance organic 
growth or for acquisitions. What is worth men-
tioning, more and more companies decide to 
expand abroad. Sometimes it requires signi-
ficant capital expenditures. It is important to 
remember that family firms in general are re-
luctant to take on excessive debt. Equity raising 
through the stock exchange might therefore be 
a source of funding for business development.

A family life cycle may be another factor. 
Many of the entrepreneurs that founded their 
businesses after the political transformation 
in 1989 may be seeking succession. Assuming 
they were forming their businesses in their 
20-30s, soon they will be approaching retire-
ment age. An IPO might become a part of the 
succession process in several different scena-
rios.

Scenario 1: The founder would like to sell 
the whole company instead of passing it on 
to the next generation (e.g. because there is 
no next generation). In this case, listing on 
the WSE might be treated as a first step and 
a “shopping window” before a strategic or fi-
nancial investor will acquire the company. On 
the other hand, the WSE might be treated as 
an ultimate exit route. The family may sell part 
of their shares in the IPO and further reduce 
their stake after some time. Usually, institu-
tional investors on the public market expect 
that there is someone with a significant sta-
ke in the company on the board who will be 
engaged in the company’s operations; this is 
why selling 100% of shares through the public 
market usually should be done gradually and 
requires two or more sell-downs.

Scenario 2: The founder does not want to 
lose control over the company and would like 
to pass it to next generation (which is intere-
sted in running the company). In this scenario, 
an IPO allows for a limited dilution in share-
holding (which is rare in the case of the strate-
gic investor path) and maintaining significant 
control over the company. During preparation 
for the offering, company needs to describe its 
business in details, formalize some of its inter-
nal processes as well as e.g. clearly determi-
ne and formalize its strategy. All those steps 
should be helpful in the succession process by 
facilitating the transfer of knowledge (additio-
nal benefits of choosing public path in that 
scenario are mentioned in the next scenario).

Scenario 3: The founder does not want to 
lose control over the company and would like 
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to pass it to next generation but the descen-
dants are not interested in running the compa-
ny. Going public and having shares of a public 
company instead of private one might be more 
practical from their perspective because:

1. A current valuation of the company is be-
ing provided;

2. It is only possible to sell a small stake in 
the public company very quickly;

3. Investors, sell-side analysts and the me-
dia will analyze the company on a con-
tinuous basis, therefore providing ad-
ditional supervision;

4. Liquid shares of the public company may 
be used as a basis for a management 
option scheme for managers.

Together with successions more and more 
family members might become shareholders. It 
is natural that not all descendants would like to 
be involved in the company. Listing on the stock 
exchange may help in managing intra-family 
relations by e.g. offering shares of those family 
members that would like to exit the company 
while perceiving control over company by tho-
se members that are keen to be involved in the 
family business. 

On top of the above scenarios it is worth 
mentioning that the successors with extensive 
academic background, and sometimes working 
experience in other companies, may be more 
familiar with public capital market rules than 
their predecessors, and therefore be more open 
to that source of capital. 

Additionally, capital market might be help-
ful in managing the families’ wealth, including 
diversification of it in a way of selling some of 
the shares in the company while still mainta-
ining family control over it. It is important due 
to the fact that very often family companies 
constitute the majority of family assets. 

Besides the above, the wealthy individuals 
that successfully founded businesses may look 
for additional challenges. Becoming a public 
company might be perceived as such, and ad-
ditionally it is very prestigious to be a CEO/
owner of a public company. 
5. Limitation for increasing the number of 
family firms IPOs 

As mentioned before, apart from the factors 
that could imply growing significance of family 
firms on the WSE there are some downsides 
that could limit WSE attractiveness for this gro-
up of companies3. First of all, families are not 
only economically driven. To preserve the fa-
mily character of the company they may be un-
willing to share control/ownership. Second of 
all, research shows [Filipczak 2016] that fami-
3 The review concentrates on factors that are specific for family firms.

lies decide to go public mainly to acquire new 
capital for organic development. Competition 
from other sources of capital could limit the 
IPO attractiveness. What is more, being a listed 
company requires fulfilling all obligations, such 
as issuing current and financial reports and di-
sclosing a lot of information. Finally, it has to be 
mentioned that very often entrepreneurs are 
not familiar with financial markets, and there-
fore are not able to properly evaluate the IPO 
option. 
6. Key elements for Family Firms’ IPO acce-
lerations

A family firm’s IPO is a natural thing to con-
sider only to a certain extent. To facilitate the 
growth of a number of family companies going 
public, several elements are crucial. Of course, 
some of these elements refer not only to family 
firms, but also to all potential issuers; never-
theless, this paper only concerns an analysis 
from the perspective of a family business.

First of all, it is the education of private en-
trepreneurs. To consider the public market as 
a source of capital or a place to sell some of the 
shares, families have to have knowledge about 
the public capital market. This is a task both for 
the institutions of the financial market (such 
as the WSE, KNF and others) as well as for the 
financial advisory industry as a whole. It inc-
ludes knowledge about the benefits of being a 
public company, as well as its obligations. 

Second of all, the development of advisers 
that are aware of family-firm specifics and are 
able to build trust and properly advise them. For 
example, as Filipczak writes [2015], the role of 
transaction advisors differs in the case of family 
firms. Such advisers should be perceived as a 
family transaction advisor, and should take into 
account not only the company’s situation but 
the family’s as well. This is also important for 
the transaction itself, because the family, on the 
one hand, might support the investment story, 
but on the other hand, could make the whole 
process more difficult.

Third, a stable base of investors is required 
to provide capital. In Poland, these mainly con-
sist of pension funds and mutual funds. The 
amount under the management of mutual funds 
varies due to inflows and outflows; however, it 
is expected that Poles will shift more from bank 
deposits towards investment products. Mutual 
funds will benefit from this shift. On the other 
hand, a recent pension reform negatively influ-
enced pension funds, and they will probably be 
facing net outflows in the upcoming years. Tho-
se funds used to be a long-term, stabile investor 
in Poland’s equity offerings, but their future 
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role is not yet clear. On top of the existence of an 
investor base, investment managers should be 
aware of family-firm specifics to be able to as-
sess their influence and properly valuate them.

Another important factor consists of regu-
lations. Proper rules that regulate public equity 
offerings and information disclosures post-IPO 
are crucial for the market. Currently, the Polish 
law is being adjusted to the EU standards, but 
sometimes the implementation of the law is 
even more important than the law itself. The 
prospectus approval process might serve as a 
good example. Strong cooperation between the 
KNF and issuers might be very fruitful for the 
market.

On the other hand, family entrepreneurs 
should be willing to understand the public mar-
ket and be ready to disclose information that 
will limit investors’ concerns towards mutual 
relations between the family and business. For 
example, rules for employing family members 
might be disclosed or other such materials.
7. Conclusions

First of all, this paper provides proposals 
for a set of key factors that contributed most to 
the development of the Polish capital market. 
Such an up-to-date set has not been identified 
in the literature. One of the key factors was the 
stream of new issuers being state-owned com-
panies that were privatized via the WSE. This 

paper discusses the future development of the 
Polish capital market in the light of the fact 
that not many such transactions are expected 
in the future. As analyzed in the paper, family 
firms may become a more meaningful  sour-
ce of new issuers. There are clear factors that 
may encourage these firms to go public in the 
upcoming years. First of all, more and more fa-
mily firms are big enough to meet WSE require-
ments. What is more, many of them develop ra-
pidly (domestically and abroad) through both 
acquisitions and organic means. To fund such 
growth, they may consider listing as a true al-
ternative. Second of all, a wave of succession in 
family enterprises is expected. The public mar-
ket might be a useful tool in this instance. Ad-
ditionally, the public market might be helpful 
in diversifying the families’ wealth or manage 
intra-family relations. On top of that, listing a 
company might be very prestigious for those 
successful entrepreneurs. These give creden-
ce to the expectation that there will be poten-
tial family issuers in Poland. Of course, on the 
other hand, the capital market should actively 
approach them so as to increase the number 
of family listings. In addition to other factors, 
what is crucial to this process is proper educa-
tion and information about the capital market 
for private entrepreneurs, the development of 
an industry of family advisers, a stable base of 
investors and proper regulations with practical 
implementation. 
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1. Introduction
For six decades CAPM has been a prefer-

red model for asset pricing both by the acade-
mia and industry. It gives and shows a simple 
explanation of expected returns, which is based 
on the connection between risk and expected 
rates of return as compensation for the risk. 
However, it is far from being perfect due to its 
mismatches of the reality. Because of strong 
and non-realistic assumptions, the model has 
created econometric anomalies, which support 
the wrongness of the model.

Generally, there are two main approaches 
to asset pricing which bring solutions to the 
puzzles or anomalies associated with asset 
pricing. A traditional economic approach sees 
the solution to any problem only in the eco-
nomic factors, such as a utility function and 
consumption or an income, based on the un-
derlying assumption that the economic agents 
are rational. On the other hand, there is a beha-
vioural economic approach that sees a human 
as a complicated organism whose decisions are 
influenced by psychological and sociological 

factors rather than by economic factors. The 
reason for such a view is the fact that human 
nature may be non-rational in the sense of 
homo economicus, as the traditional approach 
suggests.

Both approaches have strong evidence of 
their rightness, but so far both have failed to 
find a final and efficient solution for asset pri-
cing. Rational behaviour, as non-rational, is 
observed on the markets, and the theory or 
models should count all the agents in order to 
match the reality as much as possible. Combi-
ning two main approaches has the potential 
to create a better explanation for the financial 
phenomena.

One of the main advantages of CAPM is the 
ability of a graphical presentation of the mo-
del. The visual explanation is easy and under-
standable even to a naive investor, but due to 
the model’s failure to explain the reality, it is 
preferred to keep this advantage through fin-
ding a better alternative. Another advantage of 
CAPM is its simplicity and ease of use [Fama, 
French, 2004]. On the other hand, there are 
some problems and criticism of the model. The 
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most problematic is a market portfolio, which 
theoretically should contain all possible assets 
that in some part are immeasurable and beta 
coefficient, which is supposed to be a measure 
of systematic risk, but in fact fails to do it. Those 
problems create a distorted explanation of the 
reality on one hand, and challenge to find a bet-
ter solution on the other hand.

The model suggested in this paper tries to 
tackle with the challenge. This is a theoreti-
cal framework for the asset pricing process in 
which I attempt to integrate normative and de-
scriptive approaches into one pricing platform. 
This article is theoretical rather than empirical. 
The applied methodology is literature study 
with a combination of the findings and my own 
analyses.

Looking at the price nature from a different 
angle, the model introduces the price as an ob-
jective price with its dissonance and assumes a 
budget constraint. The price is adjusted to so-
mething that I call a Risk Appetite (RA). The hi-
gher the Risk Appetite, the higher the expected 
price of an asset. The proposed model should 
keep the advantages of CAPM and eliminate its 
disadvantages. The model is stepping forward 
to the universality relatively to an agent’s natu-
re. Both, the rational-based agents and agents 
using non-rational factors are able to accept it.

The second part of this paper discusses 
the limitations, advantages and criticism of 
CAPM. It shows why CAPM fails in general, but 
is still the most popular and preferred model 
for asset pricing. In the third section two main 
approaches to asset pricing and resolving the 
anomalies with the puzzles are introduced and 
discussed. In the fourth part I propose a new 
approach. I show the goals of a new model and 
explain how it is possible to eliminate the limi-
tations of CAPM through keeping its advanta-
ges. Also, I show how the model may gain suita-
bility with rational-based agents and agents 
using non-rational factors. Next, I show how 
the suggested model should work and what it 
contains. At the end of the paper I make neces-
sary conclusions.
2. Theoretical framework

The failure of CAPM does not mean that it 
does not have any rational points, but it means 
that the model should be improved through 
keeping its advantages and eliminating its di-
sadvantages. Consequently, I suggest the the-
oretical framework that has three main goals 
- directions:
1) Keeping the advantages of CAPM: 
- Simplicity
- Ease of use
- Ability of the graphical explanation

2) Eliminating the disadvantages of CAPM: 
- Problematic market portfolio
- Beta coefficient critics
- Better and closer explanation of the reality
3) Possibility for rational based agents and 
agents using non-rational factors to accept the 
model: 
- Independent of classical economic rationality
- Possibly universal
2.1. Keeping the advantages of CAPM

A simple model means it is intuitively un-
derstandable and it looks similar from the past 
knowledge. Even before knowing or using the 
model, the agents may recognize its parts due 
to the analogy with other approaches. The pro-
posed model imitates the microeconomic-de-
cision model of an individual’s choice between 
two different products due to the existing utili-
ty function. Hence, in the suggested model, the 
utility function is replaced with the so-called 
Risk Appetite, which originally comes from risk 
management.

When the model is familiar, it is acceptable 
by the agents as they may easily use it. Moreo-
ver, when the model contains fewer simple 
components, it will be more understandable 
and easy. Another important ease point is the 
ability of the model to create a very understan-
dable product with a simple accessible input.

Additional advantage that CAPM has is an 
ability of graphical explanation. Due to imita-
ting some known models, the proposed model 
has the same principles and can be represen-
ted by similar and familiar graphs. The visual 
explanation adds a lot to the mathematical 
explanation.
2.2. Eliminating the disadvantages of CAPM

CAPM has limitations through a clear point: 
risk and ROR have a very strong connection 
and only when an individual is ready to take 
a higher risk may he or she obtain a higher 
ROR. Those limitations are too problematic. It 
is possible to get rid of them by improving the 
CAPM, but it may make the CAPM more compli-
cated and uncomfortable. It is also possible to 
avoid the limitations by creating a new model. 
This model is built on a different basis. It has 
no market portfolio or beta coefficient. It is ba-
sed on the economic approach: the individual’s 
choice is made by the integration of their Risk 
Appetite with their desirable ROR.
2.3. Universality

Two approaches, EMH and behavioral finan-
ce, which are based on rationality and on possi-
ble non-rationality respectively, try to deal with 
the issue of the econometric anomalies, but no 
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one gives an efficient solution to it. The issue of 
rationality is on top of economic sciences. The 
proposed model uses the so-called Risk Appeti-
te instead of the utility function and universali-
zes the expectations of all individuals. Whate-
ver the factors that an individual uses to make 
his or her decision are, it will not affect the 
proposed model. The fact that the model avoids 
the utility function makes it suitable with every 
possible individual.
3. The fundaments of CAPM and its criticism 

The modern asset pricing theory started 
with the „Portfolio Selection: Efficient Diversi-
fication of Investments” [Markowitz, H. 1952]. 
It does not suggest any predictability; the main 
goal of Markowitz [1952] was to find a way 
to reduce the investment risk. In his work, he 
shows that by combining assets on different 
risk levels, there is a possibility to obtain the 
same Rate of Return (ROR) with lower risk or 
to obtain higher ROR at the same level of risk. 
Consequently, building a portfolio of assets 
with different risk levels allows reducing its 
overall risk. Another important point is that 
such diversification is not endless; it will stop 
at a best possible portfolio at a given risk level 
with a respective ROR. Hence, there are a lot 
of portfolios that could be counted as the best 
choice. The set of such portfolios is called an ef-
ficient frontier, which is a line that demonstra-
tes the most efficient investments. Markowitz 
[1952] claims that an efficient investment sho-
uld be done when the chosen portfolio is a part 
of the efficient frontier; otherwise, it is possible 
to improve the portfolio by adding more assets. 
In 1990, H. Markowitz was marked with the 
Nobel Prize award for his theory.

The idea of modern asset pricing theory lies 
in the basis of the Capital Asset Pricing Model 
(CAPM). CAPM was developed and introduced 
by Treynor [1961, 1962], Sharpe [1964], Lint-
ner [1965] and Mossin [1966] separately. It 
turned out to be a fundamental asset pricing 
model for the upcoming econometrical models 
that test it. 

CAPM is a one-factor model that shows how 
much an investor should be compensated for 
accepting risk when he or she buys a stock. The 
higher the risk he accepts, the higher the expec-
ted compensation above the risk-free rate. A 
stock should be chosen due to the Markowitz’s 
efficient frontier in order to obtain a maximum 
ROR for a given risk level or minimum risk level 
for a given ROR.

CAPM is logical evolution of the portfolio 
theory. Its inventors emphasize that it is pos-
sible to create a market portfolio, which conta-
ins all of the possible assets, including human 

power, and is situated on the efficient frontier. 
Such portfolio should have the highest ROR 
with a given standard deviation. The only thing 
that should be figured out is a correlation of 
each asset with the market portfolio, which is 
represented by a beta coefficient in the model. 
The only problem is that such a portfolio is im-
possible to create.

CAPM has been a leading model of the asset 
pricing for the last six decades. It has been wi-
dely used by the academia and financial indu-
stry. The main advantages of the CAPM are the 
ability of graphical explanation and its easiness 
to use with a very clear output. Its simplicity, 
however, has two faces; first is the quick and 
understandable calculation of the expected 
ROR, when every regular investor may get the 
concept; the second reason is that the model 
simplifies the reality too much and totally igno-
res other important economic factors.

Despite the advantages that the model pro-
vides, it is still quite problematic due to some 
strong assumptions; ignoring specific risk, sin-
gle-period transaction horizon or borrowing 
and lending at the risk-free return. Another 
controversial assumption is the perfect capi-
tal market. The assumptions are necessary to 
make the model work, but they are non-suita-
ble with the reality. The tech testing of the mo-
del shared some problems which occurred due 
to mismatching of the real data to the theory. 
For example, Roll [1970] stresses the impos-
sibility to observe a market portfolio; Basu 
[1977] argues that some financial ratios, like 
earnings–to–price (E/P), have a greater expla-
natory power; French [1980] observes the 
so–called weekend anomaly, where the avera-
ge return on the S&P composite portfolio was 
reliably negative at weekends; DeBondt and 
Thaler [1985] show that stocks that had over-
-performed over long horizons tended to un-
der-perform over subsequent years; Amihud 
and Mendelson [1986] discover the liquidity 
anomaly. The most prominent anomaly is the 
equity premium puzzle, which was discovered 
by Mehra and Prescott [1985]. They argued 
that the real stock prices are excessively higher 
than it should be at a given risk level relatively 
to the risk-free assets, as the asset pricing the-
ory suggests. In order to match the data, an 
investor should be extremely risk averted, that 
is impossible both by the theory and the logic. 
In the late 1980s and later, many researchers 
were trying to resolve the puzzle, but no fully 
efficient solution was found [See: Mehra, 2006 
and Große-Rüschkamp, 2012]. 

The largest criticism of the CAPM is mostly 
concentrated on the beta coefficient and its 
estimation methodology. At least three basic 
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econometric issues related to beta estimation 
problems are commonly known: 
1. beta is estimated under rational expecta-
tions and there is no logical justification that an 
agent is rational only; 
2. beta is estimated by a liner regression due 
to a normal distribution of returns that is not 
necessarily true in reality; 
3. the known issue of problematic observability 
of a market portfolio which harms the estima-
tion but suggests using a proxy that does not 
match the reality.

The systematic risk or beta coefficient, me-
asuring it, has been in the limelight since its in-
ception in the 1960s. For the last 60 years, aca-
demics and practitioners have been debating 
the merits of the CAPM, focusing on whether 
the beta is an appropriate measure of a risk. 
Moreover, the stability of the beta has always 
been a concern of empirical studies. The test of 
the CAPM is the observation of existence of a 
positive linear relationship between the beta 
and returns. Although the model postulates a 
positive trade-off between the beta and expec-
ted returns, researchers, in general, always find 
a weak, but positive beta-returns relationship 
over the sample period, as shown in Fama and 
Keneth [2004]. Hence, they claim that the re-
sults are inconsistent with the positive linear 
relationship between the beta and returns as 
prescribed by the CAPM.
4. Efficient Market Hypothesis and behavio-
ral finance

Since J. M. Keynes introduced his “General 
Theory”, all the economists have been divided 
in two mainstreams. The traditional school 
theory believes in the power of the market to 
regulate itself. It requires no interruptions in a 
market, because even a minimal interruption 
(taxation, subsidies etc.) affects the optimum. 
Keynesian school theory declines the perfect-
ness of the market ability, therefore keeping 
a place to non-rational factors to influence an 
individual’s decision. Keynesian school argues 
failure of a market to regulate itself in some 
areas like producing public goods or resisting 
the monopoly. From that point, every economic 
subject has two approaches or visions respecti-
vely to the mainstream. It is right to say about 
asset pricing also, when every mainstream has 
developed its own strong basis, depending on 
its vision.
4.1. Efficient market hypothesis (EMH)

This theory was developed by the traditio-
nal economy school. The main point is that a 
human is rational and his or her decisions de-
pend directly on economic factors such as con-

sumption, income, inflation, etc. This theory 
assumes that an individual has a very clear and 
understandable preference system that might 
be represented by the utility function. Another 
strong assumption is that an individual has ac-
cess to all needed information and he or she 
knows exactly how to use it. In asset pricing, 
this concept is represented in the efficient mar-
ket hypothesis by Fama [1965].

According to Fama [1965], all possible and 
relevant information that an investor may have 
is already reflected in a stock price. The price is 
a reflection of economic information, but also 
of possible future information, like an expected 
profit or a dividend payoff and economic im-
plications of non-economic factors, like politi-
cal or legal decisions. In his Nobel Prize Award 
lecture, Fama [2013] argued that such a thing 
as a bubble cannot exist. There is just an eco-
nomic situation that is given for some time pe-
riod. This concept does not decline the existen-
ce of investors using non-rational factors, but 
emphasizes that their influence is minor, and 
every mispricing created by them is closed by 
rational-based investors that use the situation 
as an opportunity to gain an extra profit.

Samuelson [1965] publishes a proof of pri-
ces random–walk behaviour if a market holds 
the EMH. This usually is the theoretical sup-
port of the theory of Fama [1965]. Fama [1970] 
publishes a review of both the theory and the 
empirical evidence for the EMH. His paper ma-
kes an extension and redefinition for the the-
ory. Additionally, it includes the definitions for 
efficient–market forms. It also claims that the 
stock market holds the micro efficiency, but not 
the macro efficiency. Samuelson [1998] sha-
red such an opinion and argued that the EMH 
is more suitable with individual stocks rather 
than with the aggregate stock market. Additio-
nal strong support of the random walk is issu-
ed by Malkiel [1973] in his influential book „A 
Random Walk Down Wall Street”.
4.2. Behavioural finance

Since Kahneman and Tversky [1979] intro-
duced their prospect theory, the second appro-
ach which is based on psychological aspects of 
an investor, known as behavioral finance, was 
developed. Kahneman and Tversky [1979] 
show that the human nature cannot be rational 
in the sense of homo economicus. Our econo-
mic decisions depend not only on economic ra-
tional factors, but also on emotions, traditions, 
sociological factors and personality that has its 
own heuristics.

This concept was widely investigated and 
put to a test by Shiller [1979, 1981]. He empha-
sizes that non-rational investing can be obvio-
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usly observed by excess overpricing or mispri-
cing of some securities. Shiller [2010] believes 
that overconfidence, followed by lack of con-
fidence, causes economic volatility. He argues 
that being consistent with rational expectations 
means to miss the most important dynamics 
underlying economic crises –the animal spirit. 
He thinks that as a consequence, the animal 
spirit, which was introduced by Keynes, should 
be integrated into the macroeconomic theory 
for better understanding of how the economy 
really works. [Shiller 2010, p. 167-170].

Asymmetric information is able to affect 
the economic behaviour of an individual, as is 
shown by Akerlof [1970]. The lack of informa-
tion keeps a place to beliefs and assumptions 
about future prices. Brunnermeier [2001] cla-
ims that information may be not only asymme-
tric, but the same public announcement may be 
understood differently by different individuals 
due to their different background. Such asym-
metry will obviously harm the asset pricing 
process, both in the static point of time and in a 
given period with dynamic price changes.

Following the idea of Kahneman and Tver-
sky [1979] that an individual may be psycho-
logically biased, some behavioral models emer-
ged to explain under / overprising. De Long, et 
al. (DSSW [1990]) demonstrate that investors’ 
sentiments may constantly affect the prices; 
Barberis, Shleifer and Vishny (BSV [1998]) in 
their model of investors’ sentiment demon-
strate how non-rational expectation relatively 
to price trending wrap the whole prices in the 
market; Daniel, Hirshleifer and Subrahmanyam 
(DHS [1998]) demonstrate the price affection 
of the investors’ overconfidence; Hong and Ste-
in (HS [1999]) assume gradual distribution of 
information. With it Fama [1998] argues that 
those behavioural models do well on the ano-
malies they are designed to explain though they 
confuse a „big picture”. In addition, he emphasi-
zes that the models share the same success, as 
well as the same empirical failure.
4.3. Discussion

Tests of efficiency basically test whether 
the properties of expected returns implied by 
the assumed model of market equilibrium are 
observed in actual returns. If the tests are re-
jected, we don’t know whether the problem is 
an inefficient market or a bad model of market 
equilibrium. This is the joint hypothesis pro-
blem emphasized in Fama [1970] and in the 
Nobel Prize lecture [Fama, 2013]. 

It is hard to believe in the perfectness of the 
market since nothing perfect was found in the 
reality. Even if it was, it might bring a market to 
an undesirable situation, where the market will 

be dominated by a small group of individuals 
abusing other individuals. Sometimes an eco-
nomic phenomenon takes place, because it is 
driven by the interests of some groups on acco-
unt of others. That was observed during 2008 
in the sub-prime mortgage crisis. The efficient 
market hypothesis denies the existence of bub-
bles and crises. All the information is already 
included in a stock price and every individual 
understands it and uses it in the right way. This 
assumption intuitively feels to be strong, it ma-
kes all humans identical and equal, which is im-
possible in real life. 

Behavioural finance tries to integrate non-
-economic factors into the general economic 
theory. It sees a human not only as a different 
preference system, but as different nature and 
background. It also highlights that a market 
contains heterogeneous individuals with or 
without rational conceptions. Some market 
trends exist against rational logic and others as 
a consequence of public spirit. It is possible to 
observe some non-economic behaviour on the 
stock market, like panic. Since the individuals 
are different, their perception of the same occu-
rrence may be different. Psychology drives the 
personality and its decisions. However, through 
a prominent influence of the psychological fac-
tors, it is impossible to avoid the rationality of 
human beings, exactly as we cannot deny the 
limitations of human nature, which affects our 
economic decisions. That is why, it is so impor-
tant to combine the best achievements of the 
findings of both schools.
5. Economical Approach to Stock Pricing

The proposed model concerns a theoretical 
framework to determine prices of stocks, but 
not bonds or the options prices. If necessary, it 
is possible to make it suitable with those two in 
addition. Since the model is theoretical with no 
empirical support at this stage, it turns to eco-
nomic approach of the stock pricing process 
rather than to the econometric one. The model 
is built according to literature study and com-
bining the findings with my own thinking. The 
basis for the model is whatever expectations 
for possible future stock prices are. First, an in-
dividual should decide what his or her desira-
ble ROR is and then realize the risk level that 
they have to absorb. Furthermore, an individu-
al sees two parts: his or her budget constraint 
due to the expected ROR and risk level, which is 
represented by their Risk Appetite.

Budget constraint: During the valuation of a 
firm it is often right that the market value of its 
stock varies from the value of its assets in the 
books. This dissonance refers to a so-called re-
putation of a firm and may be positive or nega-



34  Vitaly Kanagov /  Research Papers in Economics and Finance 2 (2) 2017

tive. Such dissonance is priced by the investors 
only. This phenomenon allows representing a 
stock price (S) as a combination of two parts: a 
price of true value (P�) and its dissonance (P�):

S = P� ± P�                              (1)
P� is an objective price that arrives from 

a book data of a company. Since the data is 
written and measured in units of money, it is 
absolute. P� comes out of a firm’s business ac-
tivity. Probably, this is a practical result of such 
activity and has to be embodied in its stock 
price. Inasmuch as P� derives from accounting 
book data, we may call it true price. This pri-
ce represents any risk that comes out from a 
firm. It is derived at micro level. One important 
assumption must be made about the P� – one 
dollar is one dollar. It means that the assets that 
are written in the books keep their value with 
no change even if the market gives an opportu-
nity to gain profits from selling them.

P� is a subjective price which is derived 
from traders'/investors' expectations. Due 
to uncertainty, traders/investors have some 
assumptions about the stock's future price. The 
expectations may be both, rational or non-ra-
tional as a consequence of lack of information 
or misinformation. Obviously, irrational inve-
stors have place to exist and their expectations 
affect the stock price as well. On other hand, 
there are possible changes in macroeconomic 
environment that does not necessarily affect a 
firm but have a wide influence on the traders. 
P� is much more subjective. It complements the 
gap between the S and P�, so it is possible to 
call it the dissonance. In the stock price, the dis-
sonance is the aggregation of all expectations of 
the agents. This price represents any risk that 
comes out from the aggregation of investors’ 
decisions, for example due to the utility func-
tion, and it is derived on the macro level.

Investors mostly are risk averted. They ask 
for compensation for their investing in a form 
of ROR - rate of return. Higher risk requires 
higher compensation. However, when a shock 
happens, prices of all stocks fall down with no 
relation to risk. This way a panic twists the pic-
ture of the whole stock market. The expected 
rate of return is given by the following formula:

ROR = (S¹/ S⁰) – 1                    (2)
or due to equation (1) it is possible to write as 
well:

ROR = ((P�¹± P�¹) / S⁰) – 1 => 1+ROR = 
 = (P�¹/ S⁰) ± (P�¹/ S⁰)                 (3)

where S¹ represents the future stock price and 
S⁰ represents the present stock price and hence 
is known.

The distribution of the stock prices is lo-

gnormal. Therefore, equation (1) may be writ-
ten as ln(S) = ln(P�) ± ln(P�). By running the 
regression of ln(S), it is possible to obtain the 
coefficients: α is for (P�) and β is for (P�). Sin-
ce the present stock price and the future stock 
price are a part of the same regression, the co-
efficients must hold. It is possible to write the 
equation (3) as follow:

1+ ROR = (α/ S⁰)P�¹ ± (β/ S⁰)P�¹         (4)
The equation (4) depends on two variables. 

It looks like a budget constraint with constant 
SLOPE = α/β. Of course, the coefficients are clo-
se to being permanent for some firms, but they 
vary from a firm to a firm. This demonstrates 
how many P�¹ will be changed with one point 
of change in P�¹ (reminder: S⁰ is the present 
price). When an agent decides about his or her 
expected ROR, they mind the combination of 
the stock price.

Let's assume that there are no economic 
shocks or macroeconomic changes for some 
short period, e.g. a week. If so, P� will not chan-
ge dramatically. In this case the changes in the 
stock price come only from P�. P� as a form of 
expectation is the real price maker. If some ma-
croeconomic shock takes place; the prices will 
drop down the next day almost in every possi-
ble economic sector. However, by observing a 
firm's activity, there is no dramatic change for 
it in a very short run. Its P� will not be changed 
unless consumption retreat in some long run. 
The panic of the investors makes a market price 
fall even less than a firm's book value by ma-
king its P� negative. Due to its flexibility, P� is 
the real price maker.

In case of macroeconomic shocks the stock 
price for some period is equal to: S = P� - P�, 
which means P� > S. This process creates a mi-
spricing of a given stock, so in some long run 
the mispricing has to be fixed by adjusting one 
of two possible parts of the price. If a firm was 
ready or expected the shock and took care of it, 
its P� is not to be changed and, as the panic will 
pass through, its P� will be adjusted to the same 
level before the start of the panic. If not, the pa-
nic will pull down all the prices and consequen-
tly P� has to be adjusted to a lower price.

Defining Risk Appetite (RA): Prasanna and 
Vause [2006] with Gonzalez-Hermosillo [2008] 
define the Risk Appetite as the willingness of 
investors to bear a risk. This risk is defined 
in the sense of Cochrane [2001] and the main 
assumptions are that the investors have ratio-
nal expectations and the EMH occurs. We can 
raise a question: what if the expectations are 
non-rational and the possible utility function 
is not so comfortable for estimation in real life, 
as it is assumed by Prasanna and Vause [2006]. 
The answer is obvious – in order to define risks 



35 Vitaly Kanagov /  Research Papers in Economics and Finance 2 (2) 2017

and Risk Appetite, it is necessary to avoid the 
EMH. For this reason, let’s turn to the funda-
mentals of asset pricing.

Let’s assume that rational based and non-ra-
tional based investors take actions in the trade. 
The individuals of both groups are risk averted. 
They prefer a low, but sure ROR. Every group 
makes its decision by its belonging, e.g. rational 
traders use a utility function and non-rational 
ones use non-economic factors. The only way 
to avoid the differences of those two groups is 
creating a universal base. It means that every 
group may use the same instruments for their 
decision and it will not distort the market.

Johnson [2014] shows a binomial model in 
which the present stock price S⁰ is the mean of 
two future possibilities when a future stock pri-
ce may get the values of S¹ and S², relatively to 
the state of nature, where S¹> S⁰ > S² to avoid 
the arbitrage. It is given as follows:

S⁰ = S¹π + S²(1– π)                      (5)
S² = (S⁰– S¹π) / (1– π)                  (6)

where π is the subjective probability to obtain 
higher future price S¹. S¹ is the desirable price 
for an agent and its probability is positive for 
him or her. In this case, the risk is to obtain S2 

and its probability is negative in the agent's vi-
sion. Probably, the risk is not to obtain S¹. 

S² is undesirable for an agent, but the wil-
lingness to apply this price opens to an agent 
an opportunity to obtain the desirable S¹. In 
other words, the willingness of an agent for a 
loss gives him or her a possibility to gain. When 
an agent is ready to lose more (i.e. lower S²), 
they may gain more, and the equation (7) re-
flects this trend. An individual minds all possi-
ble risks that are relevant to him or her. After a 
calculation, he aggregates the risks into money 
gain or loss and the result of such calculation is 
a possible future stock price. In other words, an 
agent calculates a possibility to obtain a stock 
price S¹ in some subjective probability due to 
his own beliefs. Once an agent has a decision 
about his minimum S², all possible combina-
tions of the subjective probability π and the S1 

are acceptable to him. It creates a kind of an in-
difference loss curve which represents the Risk 
Appetite of an agent:

RA = (S⁰ – π (P�¹ + P�¹)) / (1– π)       (7)
The Risk Appetite is the willingness of an 

agent to absorb a maximum loss level. It de-
pends on a future stock price and hence is influ-
enced by two variables which are P�¹ and P�¹. 
Moreover, the subjective probability with futu-
re stock price is undependable from the EMH 
and still unique for every individual. The calcu-
lation of a set of π and S¹ is used to define the 
RA but every agent makes his own calculation, 

based on his own vision of the future. RA has its 
maximum. The maximum possible loss is the 
value of the stock price today and it holds when 
S² = 0. Also, there is no possibility of RA < 0.

The integration of a budget constraint and 
RA: The integration of RA and the budget con-
straint indicates the maximum risk level that 
individuals should bear with their ROR. The in-
tegration point indicates what the future stock 
price should be in order to obtain the ROR with 
his level of risk. Although this point should re-
flect the future objective price, which derives 
from a firm book data and the future subjective 
price which derives from an agent’s expecta-
tions. 

The desirable ROR¹ is the variable that an 
agent expects from holding a stock. From the 
budget constraint an agent's subjective pri-
ce is dependent on the firm’s activity and the 
possible information, as shown in equation (8), 
which is derived from equation (4): 

P�¹= (S0*(1+ ROR¹) – α P�¹) /β           (8)
Combing equations (8) with (7) we have: 
RA = (S⁰(β + π + ROR¹) – π P�¹ (β +α)) /

/ β (1– π)                                   (9)
Equation (9) depends on P�¹, other variab-

les are known for individuals since they deci-
de about them. S⁰ is observed on the market. 
RA is the willingness of an agent to bear a loss 
and according to the equation (9), it does not 
depend on the subjective price P�¹, which is not 
directly observed. P�¹ is somehow predictable 
and hence the required level of RA may be figu-
red out from the impact equation (9). Since RA 
is known, P�¹ can be further figured out. After 
that, according to the equation (1), the future 
stock price can be found. 
6. Conclusions

The main purpose of the article is to intro-
duce a theoretical framework for asset pricing, 
based on the micro-economic decision mo-
del, through keeping advantages of the CAPM, 
avoiding its problems and making the model 
suitable for both rational and non-rational in-
dividuals. The framework for the stock pricing 
process presented above answers the propo-
sition. It is built on another, more universal 
base and allows predictability about the future 
stock price for an individual.

On the micro level, an individual, based on 
the suggested framework, may predict a future 
price for a stock. Based on this prediction an in-
dividual will be ready to propose his or her own 
price for buying a stock, or to decide to avoid 
the transaction whether being rational-based 
or not. On the macro level, the aggregation of 
all the proposals is formatting the demand or 
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1. Introduction
Currency exchange rates are characterized 

by a high variability in time (they can change 
even every few seconds). Therefore, their valu-
es are usually presented by broker platforms in 
the form of a candlestick chart. This represen-
tation depends on established time intervals, 
i.e. the time based on which a single candlestick 
is being constructed. Traditional intervals are 
usually 1, 5 or 30 minutes, 1 or 4 hours and 1 
day [Schlossberg 2006]. Each candle is repre-
sented by four values: the maximal rate, mi-
nimal rate, opening rate and closing rate. This 
method of visualizing a course trajectory can 
also be applied in a technical analysis for ap-
pointing particular indicators [Murphy 1999; 
Schlossberg 2006; Yazdi & Lashkari 2013; Val-
cu 2004; Neely& Weller 2011]. Applying the 
candlestick representation, in which the candle 
parameters are dependent on a predetermined 
time interval, can lead to some significant in-
terpretation difficulties. This kind of represen-
tation can lead to a loss of information about 
the order and number of changes “inside” the 
candle. In order to solve this problem, the au-
thor proposes a binary representation of the 
exchange rate course.

In this kind of representation, each exchan-
ge rate trajectory change equal to a given di-
scretization unit is being assigned a binary va-
lue indicating the direction of the change. This 
approach allows for eliminating from the analy-
sis intervals characterized by lack of variability, 
that is, for example, nights. On the other hand, 
the representation still encompasses key in-
formation, i.e. the direction and level of rate 
changes. The achieved course representation 
(in the form of a binary string) is dependent 
only on the assumed discretization unit. Yet, 
one may ask if the duration of a change equ-
al to a given discretization unit in an exchange 
rate trajectory has a substantial impact on the 
probability of further change direction? This 
article answers the abovementioned question 
by presenting a new representation method 
for the course – a binary-temporal representa-
tion – in which each price change is described 
by both a binary variable and duration of a rate 
change, calculated in seconds. In the following 
chapters, an attempt to evaluate the prognostic 
value of time in proposed representation mo-
del was made. To realize this goal, time distri-
butions for a given change type were analyzed 
using proper statistical tests.
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The presented article is organized in the fol-
lowing way. In the second chapter we describe 
the general premises and advantages of a bina-
ry representation for a currency pair exchan-
ge rate. In the third chapter we propose the 
assumptions of a binary-temporal representa-
tion. The next chapter is dedicated to statistical 
analysis of the time parameter’s impact on the 
direction of a future rate change. The last chap-
ter presents the results of performed research.
2. Binary representation of an exchange rate

As was already mentioned before, currency 
exchange rates are characterized by high varia-
bility in time. It is common knowledge that si-
gnificant rate changes can happen in an interval 
of a few or a dozen seconds. At the same time, 
the rate course can alternate in a highly dyna-
mic way - with changes of a high amplitude – 
because of, for example, presenting significant 
macroeconomic information (central banks’ 
decisions regarding the level of interest rates, 
price indicators, etc.). In some instances, the 
exchange rate shifts over a few minutes can be 
more dramatic than changes registered during 
some long periods of hours or even days. Mo-
reover, some changes are characterized by dif-
ferent dynamics during the day (that is, when 
stock markets, banks and other financial insti-
tutions are actually open and macroeconomic 
date is being presented) and during the night 
[Cheung & Chinn 1999; Murphy 1999; Schloss-
berg 2006; Oberlechner 2005]. This kind of 
situation leads to high complexity of the mo-
dels encompassing the time parameter in or-
der to describe the exchange rate course. The 
second problematic issue lies in the volume of 
the data. Most of the broker platforms present 
the exchange rate in the form of a candlestick 
chart for a given time interval (typically within 
the range of 1 minute to 1 year). The processed 
data is then used to calculate the value of mar-
ket indicators.

Course discretization was used for the first 
time in the early years of the 20th century in 
order to create and analyze data charts in the 
so-called Point and Figure method [De Villiers, 
1933]. Even though this method is far more 
precise than others, it was soon replaced by 
the candlestick chart analysis and was never 
further developed. In works of [Stasiak 2016], 
a binary representation which allowed for the 
conversion of an exchange rate trajectory into 
a binary string was used. In this approach, the 
sole parameter is the discretization unit that 
describes the length of the trajectory change 
for which the change will actually be noted.

The discretization algorithm works in the 
following way: the algorithm assigns an upper 

and lower change limit for the initial exchange 
rate value. The limit is equal to a positive or 
negative value shift of one discretization unit. 
When the exchange rate falls below the lower 
change limit, the algorithm assigns a binary va-
lue of (0) to the respective change, and in a con-
trary situation, i.e. in the case of exchange rate 
increasing above the upper change limit, it assi-
gns it the binary value (1). In the next steps, the 
algorithm calculates further limit values based 
on the current exchange rate course. As a re-
sult of this procedure, the exchange rate course 
trajectory is presented as a binary string (e.g. 
10101……01111). In case of encountering any 
data gaps for prices, e.g. after weekends, the al-
gorithm checks which value would have been 
reached and assigns a respective result. The 
general idea of the discretization algorithm’s 
performance is presented in Figure 1.

2.1. Binary representation characteristics
Depending on the established value of the 

discretization unit, the achieved trajectory of 
exchange rate changes may have a different 
character. When appointing the discretization 
unit, it is crucial to include the characteristics 
and frequency of the changes for a considered 
currency pair as well as the spread offered by 
the brokers, etc. Choosing a high discretization 
unit can lead to such consequences as ‚losing’ 
a part of significant information. In the case 
of using small (only a few pips) discretization 
units, the representation will register some 
random fluctuations of the so-called ‚noise’. The 
problem of the level of changes qualified as a 
noise was widely analyzed in existing literatu-
re, e.g. [Lo, Mamaysky & Wang 2000; Logue& 
Sweeney 1977, Menkhoff & Taylor 2007; Neely 
& Weller 2011]. Yet, it is difficult to indicate any 
specific recommendations for a binary analysis 
of a given currency pair. The minimal discreti-
zation unit can be described as optimal if it eli-
minates the influence of the noise.

In order to verify the achieved binary strin-
gs, a statistical analysis aiming to exclude ran-

Figure 1: Binarization algorithm results for the considered 
exchange rate
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domness was performed. In the case of any 
random changes in the exchange rate trajecto-
ry represented by the binary method, a further 
analysis would have been futile. In the perfor-
med research, four different statistical tests 
were used. Their general function is to verify 
the pseudo-random number generators [Soto 
1999, Weigl & Anheier 2003] and they inclu-
de a frequency test, runs test, non-overlapping 
template matching test and long run test. Be-
cause of the differences in notation and actual 
algorithms encountered in existing literature, 
in this article we use algorithms from SP800-
22 packet [Rukhin et al. 2010]. The tests find if 
the analyzed data has a random character, i.e. if 
there are any occurrences of ensuing changes 
not correlated with previous trajectory. The 
simultaneous confirmation of the randomness 
hypothesis by all those tests allows to quali-
fy the given data as random. In the presented 
research, this was confirmed for the cases of 
both high and low discretization units, that is, 
for the research performed for discretization 
units equal to 20, 25 and 30 pips respectively. 
Considering units smaller than 20 pips is not 
effective because of the level of spreads offered 
by brokers and because of random fluctuations. 
On the other hand, appointing discretization 
units higher than 35 pips can cause registe-
ring any small changes and thus, a decrease 
in the quality of information about the course 
trajectory. Only the first test (Frequency Test) 
confirmed the randomness hypothesis for the 
analyzed binary string. This result can be de-
rived from the fact that in the long periods the 
summed numbers of zeros and ones in the bi-
nary strings were similar [Rukhin et al. 2010; 
Menezes, Oorschot & Vanstone 1996]. The 
three remaining tests reject the hypothesis of 
randomness. This means that there exists a 
possibility of some regularities connected with 
different frequencies in which zero-one sequ-
ences occur. To summarize, one can state that 
the statistical test results indicate the possibi-
lity of some correlation between the historical 
trajectory and the direction of future changes 
[Godbole & Papastavridis 1994; Chung, 2012; 
Rukhin et al. 2010; Menezes, Oorschot & Van-
stone 1996, Weigl& Anheier 2003; Soto 1999].

In the presented research the tick historical 
data from Ducascopy was used, regarding the 
period of 5 years (01.01.2010-01.01.2015), 
for a EUR/USD currency pair. Relatively re-
cently, the access to the currency market was 
restrained for professional investors. As a re-
sult of the development in telecommunication 
and informatics, in recent years the number 
of market participators highly increased (de-
velopment of broker platforms, decrease of 

required deposit levels). Technological changes 
allowed for faster transactions, where time is 
actually measured in microseconds. Moreover, 
the implementation possibilities of HFT sys-
tems (which are becoming more and more po-
pular) making hundreds or thousands of tran-
sactions, also have an influence on the market 
performance and characteristics. Taking into 
account all of the above premises, considering 
a five-year period for the analysis seems to be 
sensible. When using the statistical tests, the 
level of significance recommended by NIST was 
used, that is 0.05 [Ruthin et al. 2010]. The rese-
arch results of the performed analysis suggest 
that the binary representation can be applied 
in constructing prediction models, yet, it lacks 
some information connected with the duration 
of a single exchange rate change. This raises the 
question if the knowledge about the duration 
time increases the prediction capabilities of the 
binary representation analysis.
2.2. A comparison of Binary and Candle re-
presentations of an exchange rate 

Let us now consider exchange rate trajec-
tory modelling in order to construct HFT sys-
tems. In HFT systems, the algorithm automa-
tically performs hundreds of transactions of a 
few or a few dozen pips range. Investor’s reve-
nue is assured by a statistical majority of suc-
cessful transactions. In the case of modelling 
such small changes, candlestick representation 
leads to a loss of information about the chan-
ges “inside” the candle, and in consequence, to 
unreliable modelling results. Even when using 
one-minute candlesticks (i.e. the most precise 
of candlestick charts offered by broker plat-
forms), an investor still loses a lot of important 
information about respective changes occu-
rring in the periods of high investors’ activity 
shorter than one minute. 

In Figure 2, a comparison between time- 
and binary representation of exchange rate 
changes is presented. Two exchange rate trajec-
tories in a given time period are shown (Figure 
2a and Figure 2b). Both of them can be repre-
sented by a candle of the same parameters. The 
example clearly depicts that, despite the same 
candle representation, the process of exchange 
rate trajectory changes can have an entirely dif-
ferent scenario and be actually characterized 
by different binary strings (101 in Figure 1a 
and 1 in Figure 1b). Moreover, the abovemen-
tioned example shows another disadvantage of 
the candlestick representation. Let us assume 
that the HFT system algorithm makes a sale 
transaction in which parameters SL and TP are 
placed one discretization unit above and below 
the price. In the case presented in Figure 2a the 
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investor achieves a profit; however, in the case 
presented in Figure 2b they will register a loss. 
It is impossible to differentiate the situations 
based only on historical candlestick charts.

Binary representation can be used in a sim-
ple way to create HFT systems. Let us consider 
a sale transaction with a TP parameter smaller 
than the current price by a discretization unit 
and with an SL parameter higher than the cur-
rent price by the same discretization unit. The 
probability of a profit is equal to the probabi-

lity of the occurrence of the value 0 in the bi-
nary representation, and the loss probability is 
equal to the probability of encountering a 1. An 
analogous situation takes place in the case of 
the purchase transaction.

To summarise, binary representation al-
lows for more accurate modelling of the course 
trajectory as compared to candlestick repre-
sentation and thus can be used in constructing 
HFT systems.

Figure 2: Two different trajectories of course changes given by the same candle but two different binary representations

3. Binary-temporal Representation
As indicated in the research results descri-

bed in the previous chapter, in order to create 
a valid prediction model, binary representation 
can be applied to the data. In the case of small 
discretization units (a few or a few dozen pips), 
the duration of the change is not significant 
from the investor’s (or HFT automaton’s) po-
int of view. On the other hand, the parameter 
can have an additional information value when 
used in the prediction of future exchange rate 
changes. For example, let us consider a discre-
tization unit of 20 pips. If an increase in the ex-
change rate occurred in a short time, let us say, 
5 seconds, then the probability of the further 
increase is higher than in the case of the same 
change lasting, for example, two hours.

	 In order to perceive the duration time 
of a change as a parameter of binary represen-
tation, in the presented article we propose bi-
nary-temporal representation. The main idea 
of this method’s algorithm can be described 
as follows. The procedure indicates the upper 
and lower change limit for an initial exchange 
rate value. The limits are equal to the positive 
and negative shift in the exchange rate with a 
length of one discretization unit. The algorithm 
also registers the initial time of the change oc-
currence. If the exchange rate falls below the 
lower limit, the algorithm assigns two values 
to the registered change – a binary value of (0) 
and the duration of the change given in seconds 
(t). In the case of an increase in the price be-

ing higher than the upper limit, the algorithm 
assigns the binary value of (1), along with the 
change duration time (t). In the next steps, the 
algorithm indicates next limits calculated using 
the current exchange rate and the time when 
the previous course change ended. As a result 
of the algorithm operation, the exchange rate 
trajectory is presented by a string (e.g. 1(5), 
0(450), 1(100), 0(345)). Figure 3 presents 
exemplary algorithm results for creating the 
binary-temporal exchange rate representation.

4. Statistical analysis of a EUR/USD exchan-
ge rate in binary-temporal representation 

In order to confirm the possibility of using 
time as a parameter of binary representation, 
a statistical analysis was performed for the 
change duration distribution times, calculated 
for the given discretization unit of a currency 

Figure 3: Binary-temporal exchange rate representation 
algorithm results
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pair. Because of the difficulties in indicating 
potential correlations between the change du-
ration and the direction of future changes, an 
analysis was performed in order to verify if the 
registered time distribution has a memory-loss 
character (that is, if there are no influences 
of previous events on the current event). The 
registered time distribution was then compa-
red with an exponential distribution, which is 
characterized by a memory-loss. The main idea 
was to research the similarity exchange rate 
trajectory change duration time distribution to 
the exponential distribution. In order to do so, 
the Kołmogorow-Smirnow Test and Anderson-
-Darling were conducted. 
4.1. Exponential distribution

Exponential distribution can be described 
in terms of its density function [Bobrowski 
1986]: 

where:
f(t) – a density function
λ – the intensity of events
The cumulative distribution function for expo-
nential distribution is given by the s formula: 

By using the cumulative distribution of time be-
tween occurring events we can determine the 
unconditional probability value P(T>t), i.e. the 
probability that the time between given events 
is longer than T:

Simultaneously, we can calculate the probabi-
lity values P(T>t+τ), i.e. the probability of the 
time between events being at least t+τ long:

The above stated probability can be rewritten 
as:

where P(T>τ│T>t) is the conditional probabili-
ty stating that the time between events will last 
for at least another period of τ. Based on (3)-
(5) we can conclude that:

The conditional P(T>τ│T>t) and uncon-
ditional P(T>τ) probabilities are identical, 
which means that knowledge about the past 
does not have any influence over the variable 
characterized by exponential distribution [Sta-
siak et al. 2010]. In consequence, changes cha-
racterized by exponential distribution cannot 
be used in the analysis aiming to predict future 
events.
4.2. Distribution testing

In order to verify the similarity of the va-
riable distribution to a given theoretical distri-
bution we can use the statistical tests. The 
Kołmogorow-Smirnow Test (often called the 
Kołmogorow Test) verifies if the registered 
distribution of a variable differs from a given 
theoretical distribution, when only a finite 
number of variable observations is known to 
the researcher (i.e. statistical sample). The test 
compares the cumulative distributions of the 
theoretical distribution (F0) and the empirical 
distribution (Fn) obtained from the analyzed 
data [Bobrowski & Łybacka 2006; Gibbons & 
Chakraborti 2011;Górecki 2011]:  

where D is the test’s statistic. 
The verification of the coincidence between 

the empirical and theoretical distribution can 
be also performed with the use of the Ander-
son-Darling Test [Anderson & Darling, 1952]. 
This test is characterized by stronger statistical 
power than the Kolmogorov-Smirnov test [Ra-
zali & Wah, 2011], yet it also compares the dif-
ferences between the empirical and theoretical 
cumulative distribution. Statistic A of this test 
can be calculated based on the following for-
mula:

As a result of the applied tests, we can con-
firm or reject with a given statistical significan-
ce, the hypothesis of coincidence between the 
theoretical and empirical distribution.
4.3. Time parameter analysis of a EUR/USD 
exchange rate in binary-temporal represen-
tation 

The distribution of change duration ti-
mes was researched for a 5-year period 
(0.1.01.2010-01.01.2015) of tick data observa-
tions for EUR/USD exchange rates. The tick hi-
storical data was sampled from the Ducascopy 
broker. Based on the MQL4 software written by 
the author in order to perform described rese-
arch, binary-temporal exchange rate represen-
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tation using a 20-pips discretization unit was 
achieved for a given period. Taking into consi-
deration such parameters as noise, the spread 
value and change dynamics, the author deemed 
the 20-pips discretization unit as ‚optimal’ for 
application in HFT systems (that is, the value 
allows the representation not to include too 
much of random noise). Next, by using a stati-
stical packet R with the implemented Kołmogo-
row-Smirnow and Anderson-Darling Test [Gó-
recki 2011], the hypothesis of the coincidence 

between the duration distribution  of falls or 
increases of an exchange rate with a theoretical 
(exponential) distribution was verified. The te-
sts results confirm the lack of coincidence with 
the exponential distribution for the established 
0.05 significance level. In Picture 3 cumulative 
empirical distribution achieved from the rese-
arched data and theoretical cumulative distri-
bution of the exponential distribution for the 
duration of increases (Picture 3a) and the du-
ration of  falls (Picture 3b) are presented.

Figure 4: Theoretical cumulative distribution (black) and empirical cumulative distribution (red) of time distribution for 
a) falls and b) increases

The majority of changes lasted about 5000 
seconds (the median is 2548 seconds for falls 
and 2277 seconds for increases). Thus, in fur-
ther research it can be beneficial to focus on 
the classification of the changes in a few-minu-
te-long intervals. An unexpectedly long change 
time, for example two hours, can be treated as 
an anomaly, which also has high forecast signi-
ficance.

The statistical analysis mentioned above 
was performed for higher discretization units 
as well, that is, respectively 25, 30 and 35 pips. 
In all cases the results were analogous (the 
hypothesis of the empirical distribution being 
coincidental with the exponential distribution 
was rejected on the significance level of 0.05).
5. Summary

In the paper, a new binary-temporal repre-
sentation of an exchange rate trajectory was 
presented. This kind of representation is an 
alternative to course trajectory visualization as 
compared to candlestick charts. Its main advan-
tage lies in encompassing more information 
about the course variability. Binary-temporal 

representation can be used in creating HFT sys-
tems (the probability of the future direction of 
a change is equal to the probability of an inve-
stor’s profit/loss). The EUR/USD analysis per-
formed by statistical tests and presented in the 
article suggests relations between the direction 
and order of historical data and the direction 
of a future change. A statistical analysis of de-
pendences between the duration of the previo-
us changes and the direction of a future change 
was also performed by the means of the Kołmo-
gorow-Smirnow and Anderson-Darling Test. 
The research results confirmed the existence of 
such relationships.

Research was conducted for different di-
scretization units and based on the historical 
data of the EUR/USD course. All tests used a 
0.05 statistical significance level and were ap-
plied to a few-thousand-element data set. Rese-
arch results confirm the possibility of applying 
the binary-temporal representation to precise 
modelling of an exchange rate trajectory and 
for constructing prediction algorithms for HFT 
algorithms. 
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1. Introduction
Safety from Greek means to own a situation, 

which means to know whether the situation 
is threatening or not [Kharazishvili, Liashen-
ko, Zaloznova, Kvilinskyi 2016, p. 108-119]. 
In agricultural production it predetermines 
the sufficient provision of necessary resour-
ces: material, labour, financial [Pająk, Dahlke, 
Kvilinskyi 2016, p. 109-122]. A special place 
among material resources belongs to earth 
‒ to spatial basis and the main means of agri-
cultural production. In fact, first of all, provi-
ding the agricultural production by near-term 
resources depends on the state of fertility of 
earth. Therefore, the basis for resource safety 
of agricultural production is proper (sufficient) 
provision of land resources. If soil is in an im-
proper state, then it is necessary to attach (but 
sometimes it is impossible) considerable labo-
ur efforts and to spend corresponding material 
resources (mineral fertilizers, lime, etc.), to at-
tain the minimum productivity. The improper 
state of lands is predefined by the influence of 
different factors on them, both natural (exces-
sive moisture, acidity, alkalinity) and anthropo-
genic (water and wind erosion, bearing-out of 
nutritives from soil by cultural plants, machine 

degradation). Thus, there is a danger of a loss 
of fertility of areas and a decrease in the level 
of productivity of the processed earth. It is no-
ted in the clause 7 Law of Ukraine concerning 
the bases of national safety of 19 June 2003. In 
particular, it is marked that the threats to the 
national interests in the ecological field are: the 
inefficient, exhausting use of raw mineral-ma-
terial natural resources, both unrefurbishable 
and refurbishable. Notice that earth is a refur-
bishable resource ‒ to renew 1 cm of soil natu-
re needs not less than a hundred (!) years. In 
connection with the above facts, the resource 
safety of agricultural production, especially its 
main means ‒ earth, is always actual.
2. State of research

The problem of rational use and protection of 
agricultural earth has been investigated by many 
scientists. Among them there are: О. Budziak, P. 
Vedienichev, А. Dankevych, М. Kropyvka, P. Mara-
kulin, І. Mykhasiuk, B. Paskhaver, V. Tregobchuk, 
М. Khvesyk, D. Shyian  and many other.

In our view, sufficient attention was not gi-
ven to the main problem of the resource safety 
of agricultural production ‒ the  balance be-
tween the bearing-out of humus and nutriti-
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ves (first of all to nitrogen, phosphorus, potas-
sium) with the harvest of agricultural cultures 
and their compensative bringing of the users 
of earth. Thus, the aim of this article is to re-
search the balance between the bearing-out of 
humus, nutritives with the harvest of agricultu-
ral cultures and their indemnification, as well 
as the ground of directions of improvement in 
the level of the resource providing agricultural 
production.
3. The main provisions

The most valuable organic substance and 
biologically active part of soil is humus. It is 
referred to as the immune system of soil, be-
cause due to it the ground structure is kept and 
gets better, main functions are supported and 
the health of the ground environment is pro-
vided. As V. Sofiichenko and L. Dotcenko un-
derline, humus activates natural resistance to 
vegetable diseases and wreckers and prevents 
mass development of pathogens [Sofiichen-
ko, Dotcenko 2012]. These authors mark that 
Ukraine owns enormous reserves of fat lands, 
from which black earth makes up 60 % of plo-

ugh-land (6.7 % of world supplies). But, if 100 
years ago there were 4-6 % of humus in soils 
of Ukraine, then presently there are only 3.2 
% (when content of humus becomes less than 
2.5 % it is not black earth anymore). The circu-
mstance that after the calculations of “Centrfer-
tility” the annual negative balance of humus 
amounts to 0.5-0.7 t/ha causes an enormous 
alarm. Each five years the soils of Ukraine loses 
0.05 % of total supplies of humus [Sofiichenko, 
Docenko 2012]. Notice, on the face of it, it is not 
as terrible, because in black earth the supplies 
of humus arrive at 300 t/ha (and on sod-podzo-
lic soils ‒ in several times less than). In the opi-
nion of some researchers, literally for 30 years 
we can remain without humus. Many scientists 
talk about it. For example, an academician of 
the National Academy of Agrarian Sciences of 
Ukraine, М. Khvesyk and Doctor (Candidate) 
of Economic Sciences, А. Stepanenko claim 
that “100 thousands ha of fertile soil degrade 
in Ukraine annually”. Compared to the end of 
the 19th century, the amount of humus in soils 
went down 6 times and diminished annually 8 
million t. [Khvesyk,  Stepanenko, 2014, p. 82]. 

Table 1: The bearing-out of nitrogen with the harvest of agricultural cultures in Ukraine in 1995-2015 (thousand ton)

Types of agricultural cultures 1990 1995 2000 2010 2013 2014 2015
Winter wheat 971.0 511.0 312.8 518.9 693.9 751.9 830.0
Winter-annual rye 53.0 35.0 28.0 13.4 18.3 13.7 11.2
Winter-annual barley 41.0 20.7 12.7 67.6 60.5 70.3 68.9
Furious wheat 1.1 12.8 17.7 26.6 17.5 25.9 25.0
Furious barley 195.0 233.4 169.2 142.2 126.4 153.9 135.2
Oat 42.0 35.7 28.2 14.7 14.9 19.6 15.6
A corn on grain 142.0 101.8 115.4 358.6 978.5 854.9 699.8
Millet 11.0 8.8 14.1 3.9 3.4 5.9 7.0
Buckwheat 13.0 10.2 14.1 4.0 5.4 5.0 3.8
Rice 3.0 2.3 2.6 4.3 4.2 1.5 1.8
Grain-leguminous plants 21.6 103.6 43.0 39.1 24.6 31.7 33.1
Sugar beets(factory) 221.0 148.3 66.0 68.7 53.9 78.7 51.7
Sunflower 147.0 163.0 197.1 386.0 629.9 577.6 637.3
Rape 6.0 1.8 5.8 64.7 103.5 96.7 76.4
Soy 2.0 0.5 1.3 35.3 58.3 81.5 82.6
Long-fibred flax 1.4 2.3 0.4 0.0 0.1 0.1 0.1
Potato 84.0 73.6 99.2 93.5 111.3 118.5 104.2
Vegetables 22.0 19.4 19.2 26.8 32.6 31.8 30.4
Forage root crops 109.0 53.9 26.7 27.1 29.0 28.0 24.8
A corn on a silo and green feed 246.0 154.8 60.5 18.8 21.3 18.9 17.1
One-year herbares 19.0 13.1 11.0 16.2 16.2 17.1 16.6
Long-term herbares 94.0 74.3 43.7 55.1 58.2 66.7 53.1
Garden-stuffs and berries 15.0 9.5 7.3 8.7 11.5 10.0 10.8
Vine 1.4 0.8 0.9 0.7 1.0 0.8 0.7
Total 2656.0 1790.6 1277.7 1994.9 3074.4 3060.7 2937.2

Source: It is calculated on the basis of the data from: State service of statistics of Ukraine 2015,  p. 134; State service of statistics of Ukraine 2016, p. 308; Reference 
book on the fertilizer of agriculture 1987,  p.183. 
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D.Sc О. Budziak similarly asserts that “Pre-
sently the annual losses of humus are 600-700 
kg on hectare of agricultural lands” [Budziak 
2013, p.180]. Taking into account the mini-
mum losses ‒ of 0.6 t and the area of agricul-
tural lands of Ukraine, then total losses will be 
within the limits of 25 million tons of humus a 
year.

М. Kyssil and N. Sprynchuk report that the 
average content of humus went down from 2.9 
% in 1981-1985 to 2.7 % in  2006-2009 in the 
Vinnytsya region [Kyssil, Sprynchuk 2011, p. 67].

N. Solovianenko marks that middle (2-3 
% and 3-4 %) contents of humus are on 16.4 
millions of hectares (66.1  % of the inspected 
area) [Solovianenko 2012, p. 23]. The sandy 
and sandy-loam grain-size distribution, that is 
widespread mainly in the Polissya region, are 
with low and very low content of humus. The 
author underlines that much of them are loca-
ted particularly in the regions of Volyn (87 %), 
Zhytomyr (61,4 %),  Chernihiv (47,1  %) and Ri-
vne (44,9 %). There are large areas with subze-
ro content of humus also in the regions of Lviv, 
Chernivtsi, Donetsk, Zakarpattia, Kyiv [Solovia-
nenko 2012, p. 23].

Unfortunately, these are a lot of such exam-
ples. We will try to give an explanation to such 
a state and analyse the bearing-out of nutritives 
with the harvest of agricultural cultures of all 
economies of population and bringing of cor-
responding fertilizers on its indemnification 
(tables 1-3).

The volumes of bearing-out of nitrogen by 
agricultural plants are calculated on the basis 
of corresponding norms and statistical data 
(table 1). Their general volume attained 2937.2 
thousand t in 2015 (sunflowers make up for 22 
%  of this volume, corn − 23,8 %).

Thus, these two (!) agricultural cultures  
‘take’ away from soil almost the half of total be-
aring-out. These phenomena arose up in recent 
years. In fact, although these two cultures are 
exported, they very exhausting for the soils of 
Ukraine.

Except for these two cultures, furious bar-
ley, soy, rape and potato have considerably ta-
ken away nutritives from soil, especially in the 
last few years. A similar situation takes place 
in the case of phosphoric and potassium ferti-
lizers (table 2-3).

Table 2: The bearing-out of phosphorus with the harvest of agricultural cultures in Ukraine in 1995-2015 (thousand t.)

Types of agricultural cultures 1990 1995 2000 2010 2013 2014 2015
Winter wheat 334.0 175.6 107.5 178.4 240.5 258.5 285.3
Winter-annual rye 15.0 14.5 11.6 5.6 7.6 5.7 4.6
Winter-annual barley 33.0 16.8 10.3 54.7 49.0 56.9 55.8
Furious wheat 0.3 3.3 4.6 7.0 4.6 6.8 6.5
Furious barley 192.0 95.1 68.9 57.9 51.5 62.7 55.1
Oat 18.0 15.6 12.3 6.4 6.5 8.6 6.8
A corn on grain 47.0 33.9 38.5 119.5 309.5 285.0 233.3
Millet 3.0 2.4 3.8 1.1 0.9 1.6 1.9
Buckwheat 6.0 5.1 7.2 2.0 2.7 2.5 1.9
Rice 2.0 1.4 1.5 2.5 2.5 0.9 1.1
Grain-leguminous plants 49.0 23.6 9.8 8.9 5.6 7.2 7.5
Sugar beets(factory) 58.0 148.3 66.0 68.7 53.9 78.7 51.7
Sunflower 69.0 77.2 93.3 182.8 298.4 273.6 301.9
Rape 2.0 0.6 2.1 23.5 37.6 35.2 27.8
Soy 1.0 0.2 0.5 13.4 22.2 31.1 31.4
Long-fibred flax 0.4 0.9 0.1 0.0 0.02 0.02 0.02
Potato 37.0 32.4 43.6 41.1 49.0 52.1 45.8
Vegetables 9.0 7.6 7.6 10.6 12.8 12.5 12.0
Forage root crops 33.0 16.2 8.0 8.1 8.7 8.4 7.4
A corn on a silo and green feed 98.0 61.9 24.2 7.5 8.5 7.6 6.8
One-year herbares 10.0 7.0 5.8 8.6 8.6 9.0 8.8
Long-term herbares 28.0 21.8 12.3 16.1 17.1 19.6 15.6
Garden-stuffs and berries 9.0 5.7 4.4 1.2 6.9 6.0 6.5
Vine 1.4 0.8 0.9 0.7 1.0 0.7 0.7
Total 1055.0 767.9 544.8 826.3 1205.6 1230.9 1176.2

Source: It is calculated on the basis of the data from: State service of statistics of Ukraine 2015,  p. 134;  State service of statistics of Ukraine, 2016  p. 308;  Reference 
book on the fertilizer of agriculture 1987,  p.183.
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As shown in Table 2, the most recipients 
of phosphorus is grain corn (233.3 thousand 
t in 2015) and sunflower (301.9 thousand t in 
2015). These cultures together take away 45.5 
% of phosphorus from soil. Winter wheat, fu-
rious barley also take away considerable volu-
mes of phosphorus from soil. 

A particular situation takes place when it 
comes to the bearing-out of potassium. Bearin-
g-out of this feed element of sunflower attained 
1274.6 thousand t in 2015. For comparison, in 
1990 only 293.0 thousand t, that in 4.3 times 
less (table 3).

Table 3: The bearing-out of potassium with the harvest of agricultural cultures in Ukraine in 1995-2015 (thousand t)

Types of agricultural cultures 1990 1995 2000 2010 2013 2014 2015
Winter wheat 789.0 415.2 254.2 421.6 568.4 610.9 674.4
Winter-annual rye 35.0 33.8 27.1 13.0 17.7 13.2 10.8
Winter-annual barley 27.0 13.8 8.5 45.1 40.3 46.8 45.9
Furious wheat 0.3 7.6 10.6 15.9 10.4 15.4 14.9
Furious barley 192.0 224.8 162.9 136.9 121.7 148.2 130.2
Oat 35.0 31.2 24.7 12.9 13.1 17.2 13.7
A corn on grain 142.0 101.8 115.4 358.6 928.5 854.9 699.8
Millet 12.0 9.1 14.5 4.0 3.5 6.1 7.2
Buckwheat 16.0 13.3 18.8 5.2 7.0 6.5 5.0
Rice 0.7 0.5 0.5 0.9 0.9 0.3 0.4
Grain-leguminous plants 65.0 31.4 13.0 11.8 7.4 9.6 10.0
Sugar beets(factory) 221.0 148.3 66.0 68.7 53.9 78.7 51.7
Sunflower 293.0 326.0 394.1 772.0 1259.8 1155.3 1274.6
Rape 6.0 1.9 6.2 69.1 110.5 103.3 81.7
Soy 2.0 0.4 1.2 31.9 52.7 73.8 74.7
Long-fibred flax 0.6 1.0 0.2 0.0 0.02 0.02 0.02
Potato 134.0 117.8 158.7 149.6 178.1 189.5 166.7
Vegetables 29.0 25.9 25.6 35.7 43.4 42.4 40.5
Forage root crops 136.0 67.4 33.4 33.9 36.2 35.0 30.9
A corn on a silo and green feed 344.0 216.7 84.6 26.2 29.8 26.5 24.0
One-year herbares 10.0 7.0 5.8 8.6 8.6 9.0 8.8
Long-term herbares 83.0 65.5 38.6 48.6 51.4 58.9 46.9
Garden-stuffs and berries 17.0 11.4 8.7 10.5 13.8 12.0 12.9
Vine 1.8 1.0 1.1 0.9 1.3 1.0 0.8
Total 2588.0 1872.8 1474.4 2281.6 3558.4 3514.5 3426.5

Source: It is calculated on the basis of the data from: State service of statistics of Ukraine 2015,  p. 134;  State service of statistics of Ukraine, 2016  p. 308;  Reference 
book on the fertilizer of agriculture 1987,  p.183.

The considerable volumes of potassium are 
also ‘taken’ away by winter wheat and grain 
corn: 674.4 and 699.8 thousand t in 2015. They 
are also our ‘export’  cultures.

There arises a question after the analysis of 
tables 1-3: how to compensate the bearing-out 
of nutritives? There is a traditional answer ‒ by 
bringing in minerals and organic fertilizers. Ho-
wever, the analysis of the corresponding data 
shows the deplorable state in this business. 
After our calculations, 18.7 % of the total be-
aring-out under harvest was compensated in 
all in 2015. Only 79 kg of nutritives are brought 
in on one hectare of sowing area. For compari-
son, it has to be noted that as early as in 2006 
215.6 kg of nutritives were brought in on one 
hectare of plough-land in Greece, with 219.6 in 
Germany, 175.5 in Italy, 324.9 in Great Britain 

and 371.3 kg in  Holland [Korchynska 2004, p. 
33].

Bringing of organic fertilizers is a wrong 
idea. The part of the fertilized area amounted 
to only 2.5 % in 2015, and brought in only 0.5 t 
on one hectare of sowing area. In general, agri-
cultural production became exhausting for us. 

Even in 1990, when the volumes of bringing 
mineral fertilizers were three times more than 
the level in 2015, and organic in 26.8 times, 
their volumes were insufficient. 

Obviously, there occurs a question after 
such an analysis ‒  are there possibilities to im-
prove this situation? In our view, there are.

First of all, it is an increase in bringing of 
organic fertilizers. A considerable reduction in 
the population of domestic animals took pla-
ce. As early as in 1995 there were 17.5 million 
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heads of livestock in the country (that number 
included 7531 cows, 13.1 million heads of pigs, 
4.1 million heads of sheep and goats), and in 
2015 there were only 3750 thousand heads of 
livestock (that number included 2167 cows, 
7079 thousand heads of pigs, 1325 thousand 
heads of sheep and goats). The only popula-
tion that increased from 149.8 million heads in 
1995 to 204 million heads in 2015 is the popu-
lation of birds, mainly chickens (State service of 
statistics of Ukraine, 2016, p. 327).

If you calculate the coming out of dung from 
keeping the domestic animals [Reference book 
on the fertilizer of agriculture 1987, p. 51, 54, 
57] and their amount (State service of statistics 

of Ukraine  2016, p. 327), then the charges of 
dung on all sowing areas in 2015 would make 
up 3 t. The most opportunities to increase the 
number of „potential” dung can be achieved by 
the growth of livestock in households.

The second way of indemnifying bearing-
-out of nutritives is the observance of proper 
organization of the use of land; in other words, 
optimal correlation of agricultural cultures in 
crop rotations. There are considerable viola-
tions without regard to the corresponding do-
cuments (Government of Ukraine 2010) ‒ eve-
ry fifth hectare of sowing areas is occupied with 
sunflower in last years (table 4).

Table 4: The structure of sowing areas of Ukraine in 1990-2015 (%)

Types of agricultural cultures 1990 1995 2000 2010 2013 2014 2015
Total sowing areas 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Grain crops 45.0 45.7 50.2 56.0 57.2 54.3 54.8
including winter wheat 23.4 17.2 19.6 22.7 23.0 21.7 24.9
furious barley 6.8 13.3 13.4 11.2 9.6 7.2 6.6
a corn on grain 3.8 3.8 5.0 10.1 17.3 17.2 15.3
Industrial crops 11.6 12.1 15.4 27.1 27.8 31.0 31.0
including sugar beets 5.0 4.8 3.2 1.9 1.0 1.2 0.9
sunflower 5.1 6.5 10.8 17.0 17.8 19.4 19.0
rape 0.3 0.2 0.8 3.4 3.6 3.2 2.5
soy 0.3 0.1 0.2 4.0 4.8 6.6 8.0
Potato, vegetables, melons and 
gourds 6.4 7.0 8.4 7.3 6.9 7.0 6.8
including potato 4.4 4.9 6.0 5.2 4.9 4.9 4.8
Forage crops 37.0 35.2 26. 9.6 8.1 7.7 7.4
including forage root crops 1.9 1.6 1.1 0.9 0.8 0.8 0.8
a corn on a silo and green feed 14.3 11.2 7.1 1.8 1.4 1.3 1.1
One-year herbares 8.0 9.3 6.5 2.2 1.7 1.5 1.5
Long-term herbares 12.3 12.6 11.0 4.6 4.1 4.1 3.8
Area of clean fallow land (% of  
all sowing area) 4.4 5.1 11.8 5.4 3.5 3.0 2.3

Source: It is calculated on the basis of the data from: State service of statistics of Ukraine 2015,  p. 129; State service of statistics of Ukraine 2016,  p. 313.

It is necessary to notice that scientists have 
emphasised that in steppe districts it can be al-
most one third of sowing areas.

Specific gravity of areas of one-year and 
long-term herbares diminished fourfold ( from 
20.3 % in 1990 to 5.3 % in 2015). The herbares 
satiate soil nitrogen-fixing bacteria, improving 
the structure of soil.

Also the negative phenomenon is an incre-
ase of areas of grain-crops from 45 % in 1990 
to 54.8 %. There is no need to follow an exten-
sive way, but the intensive one. For this purpo-
se, a very important thing for soil is corn gross 
collections that make up for more than half of 
grain-growing. The areas of rape and soy in-
creased sharply, which is exhausting for soil as 
well.

It is important for the balanced land-tenure 
that all land users observe the corresponding 
legislation. For example, clause 30 of the Law of 
Ukraine on the protection of earth from 19 June 
2003 sets such norms in the industry of earth 
protection and recreation of fertility of soils: 
maximum possible contamination of soils; qu-
ality of soils; optimal correlation of agrarian 
lands; indexes of degradation of earth and soils. 
The norms of optimal correlation of agrarian 
lands are set in clause 33 for the prevention of 
an excessive anthropogenic influence on lands, 
including excessive plouphing up of agrarian 
lands. The norms of optimal correlation of ag-
rarian lands include: optimal correlation of 
agricultural earth with natural reserve,  nature 
protection, sanative, historic and cultural, re-
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creational role, as well as earth, forest and wa-
ter funds; optimal correlation of plough-land 
and long-term planting, hayfield, pastures, as 
well as lands under field-protecting forest belts 
in agrarian landscapes [Verkhovna Rada of 
Ukraine, 2003].

Summarizing, what shall be marked is the 
sharp necessity of keeping to lands protecting 
legislation, in particular, in part of optimising 
the organization of the use of land.

Large possibilities are opened in the field 
of recreating the fertility of soils at the use of 
green manure crops.  In V. Grekov and PhD V. 
Dacko’s opinion, green fertilizers accumula-
te nitrogen and humus, first of all. Nitrogen 
from the air is taken by legume bacteria. 150-
250 kg/ha of general nitrogen come in soil at 
harvest of 350 cwt/ha, which may be compared 
to bringing 30-40 t/ha and leaving it to rot. In 
particular, the green mass of lupine legumino-
us culture achieves 150-200 cwt/ha in autumn, 
which  may be compared to bringing to rot 20 
t on hectare. One-year rape gives 80-160 cwt/
ha of roots and nourishing bits and pieces with 
the humification coefficient of 0.15-0.25 [Gre-
kov, Dacko 2008].

The global experience shows that turnip, 
cabbage, lupin, phacelia, mustard, buckwheat, 
long-term herbares (alfalfa, clover, melilot), le-
guminous (vetch, peas, forage bobs), cabbage 
(rape, radish oily), grain (rye, sudanese grass) 
and different mixtures (for example, vetch 
+ oat, vetch + rye, peas + oat) are grown on a 
green fertilizer. In this connection, the scienti-
fic centers of Ukraine recommend to sow green 
manure crops. However, if the sowing area of 
our country occupies more than 27 million ha, 
then the areas of sowing green manure crops, 
based on our data – only a few hundreds tho-
usand ha, and although charges for their so-
wing are 2 – 4 times less than ordinary manure 
fertilizer.

In this aspect the best situation is with plo-
ughing nourishing leavings, in particular, stub-
ble. As V. Sofijchenko and L. Dacko underline, 
in obedience to these regional centers of “Obl-
derzhrodiuchist”, agrarians plough straw on an 
area of 5.5 millions annually, thus forming 2 
million t of the same organic substances. There 
are possibilities to expand this area to 10 mil-
lions ha.

As regards the optimization of the structure 
of sowing areas, certain work is conducted. For 
example, from the data of round table, organi-
zed Volyn ODE and by corresponding scientific 
institutes table, Ltd “Pyatydni” (with the area of 
agricultural lands amounting to 16 thousands 
hectare) had the taken crop of winter wheat 
of 127 cwt /ha. A predecessor was peat (!). As 

may be seen, it is a persuasive argument for 
optimising the structure of sowing areas, with 
a sharp increase of areas under green manure 
crops.

An important element of Ukrainian fertility, 
main direction of smoothing the balance of be-
aring-out and bringing in mineral and organic 
substances are the reserves of peat and sapro-
pel.

In Ukraine, there are 1512 deposits of peat, 
503 of which are developed, with a general area 
covering 639.5 thousands ha. The supplies of 
peat are estimated to be 1853 million t, with 
the basic supplies amounting to 1160 million t 
(1056 deposits) in the regions of Volyn, Rivne, 
Chernihiv, Zhytomyr and Sumy. We obtain only 
713 thousand t, and thus, only 19 % are spend 
on fertilizers. For comparison we will mark that 
the world does not have a considerable success 
in this regard: getting of peat is 26-28 million 
t, with 5.5 million t being obtained in Finland 
and Spain, and 4 million t in Germany [Peat and 
Sapropel of Ukraine].

Sapropel (rotten silt) is applied for a nati-
ve improvement of earth, for its recultivation, 
readjustment and optimization of the ground 
processes. Bringing sapropel in soil improves 
its mechanical structure, moist absorptive and 
water-retaining capacity for airing, assists the 
development of useful microflora of soil and 
favourably operates on the water and air mode 
during 2-3 years, as well as increases the level 
of humus, nitrogen and microelements in soil. 
The action of sapropel may be observed even 
up to 14 (!) years.

There are 274 deposits of sapropel, the sup-
plies of which are estimated at 97.2 million t, 
with 190 deposits located in the Volyn region, 
supplying 71.8 million t. The Volyn region ob-
tains 200 thousand t of sapropel in 8 deposits 
[Peat and Sapropel of Ukraine].

In addition, for the receiption of organic fer-
tilizers it is possible to use lacustrine and river 
silt. There are 63119 rivers (63028 of which 
are small rivers) and 8073 lakes in Ukraine. 
There are large backlogs of organic “produc-
tion”, moreover mineral fertilizers worsen soil 
without it.

In the light of the above facts, a question ari-
ses here ‒ do the earth users have money and 
motivation to implement works on the “cre-
ation” of organic fertilizers? In our view, they 
do. 

As PhD О. Pelenychak marks, from the data 
of the Educational scientific institute of econo-
my and natural resources of ecology of land-te-
nure, Ukrainian agrarians get 79 % of their in-
come due to natural fertility of earth, and only 
21 % as a result of introduction of technologies 
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[Pelenychak 2012, p. 32]. Thus, there must be 
a proper attitude towards the protection of the 
main means of production. The analysis of the 
statistical data in 2015 shows that the level of 
profitability of the operating activity attained 
43.1 %. For comparison: in 2010 ‒ 24.5 % in 
2011 ‒ 24.7 %, in 2012 ‒22.8 % in 2013 ‒ 11.7 
%, in 2014 ‒ 21.4 % [State service of statistics 
of Ukraine 2016, p. 327]. Thus, though small, 
yet there are financial possibilities to increase 
the volume of earth protection works.

It is especially necessary to mark the attitu-
de of agrarians toward the protection of earth, 
especially agricultural  holdings that concen-
trated large areas ‒ 24 % of croplands, and 
assume predatory exploitation of the agrarian 
lands [Kvesyk, Stepanenko 2014, p.82].

A. Dankevych, a doctor of economic scien-
ces, notices that the most widespread index 
in the agrarian sector is an analytical index of 
EBITDA - income to the contribution of char-
ges on interest payment and taxes and accrued 
depreciation. As a comparative analysis of effi-
ciency of work of the biggest 20 agroholdings in 
a plant-grower testify, with the index adopted 
on the average amounting to 300 USD.

And how much do the agricultural holdings 
spend on the protection of fertility? Scientists 
have already written about the necessity of re-
vivals on landed arrays that lease agricultural 
holdings of the stock-raising sphere. It would 
be good, if there also appeared national and 
agroholding fight for organics, mastering of de-
posits, lakes with a sapropel, ponds with a silt.

Obviously it is urgently needed to grow 
green manure crops, as the present commercial 
course of agriculture is a way to complete the 
exhaustion of earth, and a correct way is the 
way of high ecological culture of land-tenure. 

It is needed to leave fertile, but not exhausted 
earth descendants.
4. Conclusions

On the basis of the above facts it is possible 
to recommend the following:

1. For the “production” of organic fertilizers 
it is needed to sow earth green manure crops, 
to use peat and sapropelic fertilizers, pond and 
river mules, take a maximum advantage of the 
possibilities of modern plant-grower. It will 
substantially decrease the negative balance to 
humus. Mineral fertilizers should be applied 
only with the organic ones.

2. To renew the optimal structure of sowing 
areas in crop rotations. It would be expedient 
at a grant of earth in a lease to assert the plan 
of organising the use of land,which means an 
optimal duty of agricultural cultures. It wo-
uld allow to accumulate corresponding useful 
substances in soil, to barrier it from tiredness 
of soil which substantially promotes the provi-
sion of earth users with landed resources and 
improves the resource strength of agricultural 
producer safety.

3. To strengthen state control after keeping 
to land protective legislation. To apply the 
norms of responsibility for a failure to observe 
the rules of protection and rational use of agri-
cultural earth.

4. To form the ecological culture of land-te-
nure,i.e. to search and apply the new forms of 
influence on the users of earth on soil fertility. 
To encourage this work in every way. To mark 
the fields of an exemplary and kind state. Expe-
diently, on occasion, to disentitle land-tenure. It 
will allow to increase the resource strength of 
agricultural production safety.
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