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Abstract. 7he article is devoted fo the development of an innovative approach in the risk management of the
business activity of economic agents, which is based on the application of economic and mathematical methods. The
approach provides the implementation of the following phases. At the first stage, the formation of four groups of the
main risk-generating factors of the business activity in the intemnal and external environments Is proposed, taking info
account the stimulant and disinfectant factors, their intensive and extensive nature of the impact. At the second stage,
the studly of the selected factors for abnormal emissions is conaucted. For this purpose, the factors are given in the
form of time series, which are checked for anomalies with the modified Iwin criterion. The third stage defines the
proceaure for selecting relevant factors for each of the four groups that determine the risk of business activity. The
authors propose to conduct a regression analysis, in which the stanaardized regression equations are constructed fo
assess the importance of the factors and their impact on the risk of the business activity. The fourth stage of the
Innovative approach is devoted to the development of integrated indlicators of risk groups based on the Minkowski
Metric. The value of the integral indicator, which is approaching 1, will indicate that there is no risk, otherwise, the
factors generate excessive risk. At the fifth stage, a risk business model based on four components and a quadrangle
centroid are built. The stanaard model was built using the software package "GeoGebra Classical”. As a result, a
square whose centre of mass lies at the intersection of its diagonals, which also coincides with the centre of the
described circle is obiained. At the sixth stage, an analysis of the resulfs of simulation and the definition of strategies
1s carried out. The authors proposed fo construct a scenario of probable variants of relations between the four groups
of risk factors, which includes possible directions for improving the components of one or another group of risks. The
construction of such scenarios will increase the efficiency of management decisions since it allows you to gradually
track the impact of changes in risk and get the predicted result

Keywords: business activity, the risk of the business activity, economic agent, risk management, innovative
approach, risk-generating factor, graphics model, the centre of mass.

Introduction. The effectiveness of the functioning and development of economic entities in the market
economy is largely ensured by the geography of business relations, the efforts made by the company to
enter the product markets, the presence of constant ties with contractors, the formation of human
resources, the activity of innovation and investment, business reputation, i.e. it depends on the business
activity. The main objectives of the management of economic agents are to increase the efficiency of their
development, to implement their tactical and strategic goals, which is largely dependent on the timely
identification, assessment and neutralization of risks that can cause loss both in profitincome and in
capital, and not only reflected in the parameters of the business activity, but also affect the level of
profitability, competitiveness and investment attractiveness of such entities in general. Therefore, there is
a need for innovative tools, which will timely identify the factors that affect the increase of risk and
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deterioration of the business activity, predict the future state of the economic agent and prevent
emergencies in the future. The economic-mathematical modelling is one of such tools, the application of
which will contribute to the timely assessment of the impact of factors on risk and the identification of
negative trends. In this regard, the relevance and timeliness of issues devoted to the development of an
innovative approach in the risk management of the business activity, which is considered in this research
work, do not raise any objections.

Literature Review. Questions concerning the study of the essence, the content of the business
activity, parameters of its evaluation and analysis criteria were reflected in the works of such researchers
as: Anisimova O. M. [1], Harasyuk O. A. [2], Kashchena N. B. [3], Zaikina O. O. [4], Kireytsev H. H. [5],
Kovalenko L. O. [6], Kurylenko T.P. [7], Myeshkova N.L. [8], MetsV.O. [9], PetrenkoM.I. [10],
Tkachuk H. Y. [11], Turylo A. M. [12], Tsal-Tsalko Y. S. [13] Sheremet A. D. [14], Yakovenko T. V. [15]
and other scholars. These works outline the general theoretical approaches that form the scientific basis
for the further applied research on problematic issues of the business activity.

The problem of risk management of economic agents of various industries in modern economic
conditions is in the sight of numerous foreign and domestic scientists, such as: Blank I. A [16],
Vitlins'kyy V. V. [17], Hrabovoyi P. H. [18], Hranaturov V. M. [19], Kleyner H. B. [20], Popova A. Y. [21],
Rohov M.A. [22], Redkhed K. [23], HiusS. [23], Savchuk V.P. [24], Starostyna A. O. [25],
Shapkyn A. S. [26], Lobanov A. A.[27], Chuhunov A. V. [27] et al. In the presented works, the approaches
to identification and risk assessment, which are based on the use of various quantitative and qualitative
methods, are considered.

The qualitative assessment of the business activity risks consists in analyzing the sensitivity of
financial results to changes in the basic parameters of activity in conditions of uncertainty and instability
of the market situation and allows to determine the deviation of the actual data from the planned ones.
Such widespread qualitative methods as: expert, decision trees, interest rates, scenarios, the concept of
Value at Risk, are considered in the works of Hrabovoyi P. H. [18], Hranaturov V. M. [19], Redkhed K. [23],
Hius S. [23], Shapkyn A. S. [26], Lobanov A. A [27], Chuhunov A. V. [27], Shyshkina O. [28]. Since the
activities of the economic agents occur under conditions of uncertainty of the environment, the most
popular identification methods for researchers are expert ones: the method of “brainstorming”, the method
of Crawford Cards, the method of the nominal group, the method of checklists, the Delphi method — which
were proposed in [18, 19, 23, 26, 29].

The quantitative assessment determines the probability of occurrence of the business activity risks
and the impact of the consequences of risks on the operation and development of an industrial enterprise,
which helps top management to improve the implementation of tactical and strategic decisions. Thus, in
the process of quantitative assessment, economic-statistical and analogue methods of evaluation are
used, which were considered in scientific works [18, 19, 23, 26, 27, 28].

In general, the scientific achievements of scientists on risk issues are significant. The use of
quantitative and qualitative methods for assessing the risks of the business activity has its advantages
and disadvantages and is limited to the experience of its user by financial and risk managers of companies,
the inability to take into account all factors of risk and other factors. However, despite a large number of
publications on identified problems, the issue of identifying and assessing the risks of the business activity
of economic agents remains insufficiently investigated, requiring the further elaboration and application of
modern and powerful innovative methods that determine the purpose of this scientific work.

The purpose of the article is to develop an innovative approach to assessing the risks of the business
activity of economic agents, as one of the effective management tools based on the application of
mathematical methods.

Research results. The study of the interpretations of the business activity allows suggesting that in
terms of its economic content, it can be viewed both in the narrow sense and in the broad sense. In the
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narrow sense — the business activity is considered in the context of production and commercial activities
of economic agents, is identified with the effectiveness of the efforts, the optimal use of resources, and
the effectiveness of management. That is, the narrow aspect of this concept is based on the analysis and
evaluation of the components of the internal environment and takes into account the impact of
management on the efficiency of the functioning and development of the economic agent. In the broad
sense, the business activity is embodied in the full spectrum of efforts aimed at promoting an economic
agent in the markets of products (goods, works, services), labour, and capital. Thus, the broad aspect
more fully reflects its connection with the external environment. To summarize the above, we note that the
notion of the business activity is a broad phenomenon and covers practically all aspects of the work of any
economic agent operating in conditions of risk and uncertainty of the environment. Therefore, an
innovative approach to risk management of the business activity of economic agents, developed on the
basis of [30, 31], was proposed in this article in order to reduce the probability of occurrence of risk
situations that could lead to negative consequences and decrease the general level of the business
activity. The approach presupposes the implementation of the following stages.

At the first stage, we choose the basis of indicators-factors that affect the risk of the business activity.
In our opinion, the business activity is a complex category integrated in a set of balanced indicators that
embodies the multifaceted activity of the economic agent and contains the entire spectrum of efforts aimed
at effective functioning and development, embodied in the positive image of the economic agent, the
investment attractiveness, optimal use of available resources , constant increase of production, economic,
personnel, financial and other types of potential in the short, medium and long-term. When choosing the
factors generating risk, one must take into account: the business activity of economic agents in the internal
environment and the activity in the external environment.

Also, one group of factors has a positive effect, resulting in a reduction in risk. Such factors are
stimulants. Another group of indicators has a negative impact on risk, leading to its increase, respectively,
they are called disinfectants.

Regardless of the environment in which the economic agent operates, and under the influence of
which the factors of impact on the risk of the business activity are formed, it is important to take into
account how these factors influence. That is, it is necessary to take into account the intensive and
extensive impact. As a rule, intensive factors express qualitative signs and extensive — quantitative
certainty of the business activity.

Based on our assumptions, we will form a table of factors that affect the risk of the business activity,
taking into account the environment, the nature of the impact, as well as the sign of this impact
(Tables 1-2).

Table 1 - Internal risk-forming factors of the business activity and probable risks that

match them
Risk-forming factors Ni?;:raec?f Business activity risks
1 2 3
Quality of production and financial - qualification risk; - risk associated with staff turnover; - risk of
management: conflict of interests of owners, administration and employees of
leadership qualification (+); the enterprise
employees qualification (+) Intensive
Control over product quality and - risk of rejection of the quality of the delivered product from the
timeliness of its deliveries (+) established standard/standard/technical specification, efc.; -
risks of untimely delivery of products; - transport and customs
risks
Marketing and Management of Innovations, 2018, Issue 4 223
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Table 1
1 2 3
Assortment policy, expansion of - commodity risk; - risk of banning the advertisement of
the product range (+) individual product groups; - consumer risk; - manufacturer's risk;
- price risk; - inflationary risk; - currency risk
Advertising policy (+) - risk of banning the advertisement of individual product groups;
- consumer risk; - price risk
Investment attractiveness (+) - investment risks (including the risk of real investment and the
Intensive risk of financial investment)
Insufficient flexibility of innovation - innovative risks (the risk associated with the introduction of
policy, level of implementation of new technologies, the use of new financial instruments, the
new technologies (+) implementation of innovation projects, etc.)
Provision of assets: - risk of financial sustainability (risk of imbalance in financial
profit level (+); development); - insolvency risk; - risk of unbalanced illiquidity
revenue from product sale (+);
amount of working capital (+)
Effectiveness of production: - price risk; - risk of lowering the quality of products; - consumer
the volume of manufactured risk; - risk of changing the market share
products (+);
cost of raw materials ()
Debt level (-) - loan risk (risk of non-repayment of a loan, risk of late payment
of a loan, risk of insufficient security of a loan); - interest rate risk
(risk of unexpected changes in interest rates on the financial
market)
Capital structure: Extensive | - risk of financial sustainability (risk of imbalance in financial
amount of equity capital (+); development); - risk of insolvency; - the risk of unbalanced
amount of borrowed capital (-) liquidity
Productivity (+) - risk of instability; - risk of uncertainty in the future; - risk of
resistance to changes and innovations from the employees of
the enterprise; - the risk associated with low material
remuneration for the results of work
Cost of purchased shares (+) - investment risks; - risks of financial inability to implement
innovations; - interest rate risks; - currency risks; - risks of
lowering the cost of capital

(*) — factor-stimulant: the increase in its value reauces the risk level; () — factor-disinfectant: the
Increase in its value mulfiplies the risk level

Sources: developed by the authors on the basis of [32]

Thus, to assess the risk, we choose 4 groups that form: 1) internal intensive factors; 2) internal
extensive factors; 3) external intensive factors; 4) external extensive factors. At the second stage, the
study of the selected factors (see Table 1-2) for anomalies is carried out. For this, the factors are given in
the form of time series, that is, in the form of data rows that change over the selected time period. Such a
situation is possible when the value of a row is significantly deviating from the average value, then, in this
case, we are dealing with an abnormal value or an ejection. They also need to be taken into account in
the modelling of economic phenomena, since abnormalities may not be a typical phenomenon that one
should be able to detect and predict in future. Different criteria such as Irwin criterion modified Irwin
criterion, Dixon criterion and others are used to study abnormal phenomena. For application in the
developed innovation approach, we choose the modified Irwin criterion as the most simple and effective
criterion based on comparing neighbouring levels of the row.
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Table 2 — External risk-forming factors of the business activity and probable risks that

match them
Risk-forming factors N.ature of Business activity risks
impact
Social activity (+) - risks of increasing the social tension; - risks of reducing the
purchasing power
Image of an economic agent (+) - risks of partners' selection and their reliability; - risks caused

by the inability to assess the qualitative composition of the
participants in credit relations; - risks associated with force

majeure
Level of environmental activity (+) - risk of reducing the sales markets; - risk of increased
. penalties
Products’ standardization terms (+) Intensive =~ risk of losing the market share; - risk of image loss; - risk of
reducing the competitiveness
Political situation in the country (+) - risk of losing the international image; - risk of bankruptcy; -
risk of rising the social tension
Competitiveness level (+) - risk of reducing the sales markets; - risk of losing the profit
Tax burden (-) - risk of reducing the sales markets; - risk of increasing costs
for products (works, services); - price risks; - risk of increased
penalties
Change in the share of the - price risks; - commodity risks; - assortment risks
economic agent in the market of
products (works, services) (+)
Fluctuations in the volume of foreign - political and legal risks; - risks of business reputation of the
trade turnover (+) country, an agent in the world market; - risks caused by the
restrictions on cooperation and trading and other activities; -
currency risks
Change in the number of - demographic risks; - risks of untimely reduction of personnel
workplaces (+) in the context of hidden unemployment; - risks of lack of
Extensive employees of relevant qualities; - risk of rising the social

tensions in society; - risk of declining the qualifications of
temporarily unemployed

Profit from stock activity (+) - investment risks; - risks of financial inability to implement
innovations; - interest rate risks; - currency risks; - risks of
lowering the cost of capital

Inflation rate (-) - risks of unemployment; - price risks and commodity risks; -
Price level (-) risks of reducing the purchasing power and reorienting the
Purchasing  power of  the population to essential goods; - risk of rising the social
population (+) tensions in society

Average salary (+)

(*) — factor-stimulant: the increase in its value reauces the risk level; (=) — factor-disinfectant: the
Increase in its value mulfiplies the risk level
Sources: developed by the authors on the basis of [32]

First, an average square deviation in time series is calculated, though not all set of observations but
only three observations are taken (Formula 1):

A 21 (t=1-I) 2+ e+1-50)?)
O-y — \/ t=1 t—1 tz t+1 t (1)
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where &, — average square deviation for three observations; yt.1— previous level of the row; yi — next
level of the row; n — the length of the row, which in this case will be equal to 3; ¥, — average value for two
neighbouring values, which is calculated as:

o =Y = 23,..,n—1 ()

To find abnormal values of the low levels, the characteristics of i (Formula 3) are calculated, the
obtained values are compared with the critical value of Aa. If the calculated values of i do not exceed the
critical ones, this indicates that there is no abnormal value for the given level of the row, otherwise, there
is an ejection.

M=Q%%it=zamm. (3)

If an abnormal value was detected, then some techniques suggest getting rid of it and continuing
calculations without its value. Others recommend replacing it with averaged value. To model economic
phenomena, especially such as risk, it is important to understand that there are situations that can
generate the ejection. Therefore, they should be taken into account. To do this, it is proposed to use an
additional fictitious variable which value will be equal to “0” for those levels of the row in which there is no
anomaly and “1” for those where the ejection is detected.

At the third stage, the selection of relevant factors is carried out for each of the four groups that
determine the risk of the business activity. This procedure can be carried out using various methods, one
of which is a regression analysis, in the process of which the standardized regression equations are
constructed. The standardized coefficients allow us to assess the importance of factors, to rank the
regressors by the power of their influence on the regress and, to select only those that have a strong
connection with the regressand. Since the risk factors of the business activity have different
measurements, this approach will allow us to compare them. The equations are constructed using
Formula 4:

tyr =Pty + Prtg + o0+ Bty + &t 4)

where t,1 - a standardized regressand variable, which is a level of risk of the business activity, and
which is influenced by internal extensive factors; t,1,t,1, oty = standardized regression variables,

which are internal extensive factors (see Table 1); 81, B3, ..., B, — standardized regression coefficients
obtained by applying the least squares method to equation 4; £ — a random variable.
The standardized variables are calculated as:

— 1_.1
_ vyt Xj =%
t,1 = , b1
y o'yl xj o

Jj=1Ln (5)

X

—R

The average values of standardized variables are 0, and their average square deviations are equal
to 1. Similarly to equation 4, we create three more equations for: 1) the risk of the business activity, which
is influenced by internal intensive factors; 2) the risk of the business activity, which is influenced by external
extensive factors; 3) the risk of the business activity, which is influenced by external intensive factors.

As a result of evaluating and defining the standardized coefficients of B, we find those factors that are
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the most influential. To do this we calculate the delta coefficients (A;) to determine the share of the impact
of each factor in the total effect of all factors (Formula 6):

_ Bimyx

A] - R2 (6)

where R2 - determination coefficient; ryx — coefficients of pair correlation between the regress and j-th
regressor.

The greater the value of the delta coefficient is, so the greater the share of the impact of the factor is
in the total effect. Accordingly, a decision is made to leave this factor for further study.

At the fourth stage, there is the normalization of the factors selected on the third stage based on the
Minkowski approach [33, p. 70-71], which will help to obtain the integral indicators for the four groups of
risk factors. This procedure will solve the problem with different measurements of the selected factors and
will allow them to be aligned in the range from 0 to 1. At the same time, the value of the integral indicator,
which is approaching 1, will indicate that there is no risk, otherwise, the factors generate excessive risk.

Since the factors selected for risk modelling are stimulants and disinfectants, first it is necessary to
determine the standard values of partial criteria (Formulas 7-8) [33, p. 70-71]:

Xmax; = max;xy,j = 1,k x € M ~for stimulants (7)
Xmin; = Mingx;j,j =k +1,n,x € U —for disinfectants (8)

where x;j — selected factors that influence the risk of the business activity, by the i-th type of the
business activity risk, which is affected by internal intensive factors, internal extensive factors, external
intensive factors and external extensive factors and by j-th factor, which exercises this influence; M and U
— the set of criteria for stimulants and disinfectants respectively.

Then it is necessary to carry out the normalization of the values of factors (Formula 9) [33, p. 70-71]:

—L j=TkxeM,
« ma.x]‘
Xij =\ Xmin. - 9)
Lji=k+1,nx€eU

xij

To form an integral indicator, it is necessary to determine the weight of each factor with which it affects
the general function. As such scales, standardized coefficients of multiple regression that were built at the
third stage can be used. The condition for the formation of weights is Z}lzl w; = 1, which is executed if
we determine the sum of standardized coefficients. To determine the four integral indicators of the
business activity risk, which are affected by internal intensive factors, internal extensive factors, external
intensive factors and external extensive factors, we use the formula of the Minkowski Metric (formula 10)
[33, p. 70-71]:

. 2
1 k Xy _ xmlnj
R(x;) =1 \/ j=1wj|1 *maz, + Z}l:kﬂ wj |1 x5 (10)
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As a result of applying to four sets of factors, we get four integral indicators that form the risk of the
internal and external environment, taking into account extensive and intensive factors.

At the fifth stage, a risk model of the business activity is built taking into account four components and
a quadrilateral centroid. The model was built using the GeoGebra Classical software package. Figure 1
shows a graphic model of a quadrilateral, a square whose sides are integral indicators that are obtained
at the fourth stage, which form a number of factors. In this case, the square serves as a benchmark, the
centroid (centre of mass) of which is at the intersection of its diagonals ("CenterOfMass"), which also
coincides with the centre of the described circle. The length of the sides of the square is 1 since the risk
value is from 0 to 1. Figure 1 shows the ideal situation where the relationship between the factors that
affect the risk is optimal, indicating that it is absent.
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Figure 1 - Graphic standard model of the risk of the business activity of economic agents
Sources: developed by the authors on the basis of [30, 31]

In practice, the ratio of the four groups of factors can generate different forms of quadrilaterals —
convex, concave and complex, with different lengths of sides and different angles. We will formulate the
rules for interpreting the constructed quadrilaterals of the risk of the business activity:

1) the length of the sides of the quadrilateral must be in the range from 0 to1. The closer the value is
to 1, the lower the risk is which is generated by this group of factors. The closer the value of the side length
is to 0, the greater the risk is which is generated by this group of factors;

2) acircle can be described around the quadrilateral if the sum of its opposite angles is 180°. We
deal with convex quadrilaterals, although there are separate cases of quadrilaterals that are self-crossed
and around which a circle can be described. In other cases, if the circle cannot be described, it will refer
to the excessive risk that is generated by separate groups of factors;

228 Marketing and Management of Innovations, 2018, Issue 4

http://mmi.fem.sumdu.edu.ua’en



P. Berzin, O. Shishkina, O. Kuzmenko, H. Yarovenko. Innovations in the Risk Management of the Business Activity of
Economic Agents

3) ifitis possible to describe a circle around a quadrilateral, then its centre should be as close as
possible to the centre of mass. In this case, the risk will decrease. If the centre of the circle described
around the quadrilateral coincides with the centre of mass, then we deal with a square — the standard
value of the absence of risk and the balance of the business activity.

The risk model is constructed as follows: on the coordinate plane, the sides of the quadrilateral are
laid which are the values of the integral indicators obtained at the 4t stage. We calculate the value of the
radius of the circle, which is described around the quadrilateral by the Formula 11:

R = 1 (ab+cd)(ad+bc)(ac+bad) (11)
44 (p-a)(-b)(p-c)(p-a)

where a, b, ¢, d - the sides of the quadrilateral, defined as integral indicators at the 4t stage; p —
quadrilateral semi-perimeter, calculated as:; p = 2X2+<+d

We determine the centre of mass of the quadrilateral, which coordinates are determined by the
Formulas 12-13 [34]:

E = %Z?Qol((xi + X)) (XiYier — X4 Yi)) (12)

6
B = 52?;01((% + Vir) (XiVivr = Xi41Yi)) (13)

where Fx and Fy — coordinates of the quadrilateral center of mass; (xi; yi), (Xi+1; yi+1) — coordinates of
the vertices of the quadrilateral, where the vertex with coordinates (xn; yn) will coincide with the vertex with
coordinates (xo; yo); A — the square of the quadrilateral, which is determined by the Formula 14 [34]:

A= %Z?;ol(xi%'u ~ Xi41Yi) (14)

An example of the constructed quadrilateral ABCD is shown in Figure 2, where BE is the radius of the
circle described around the quadrilateral, F is the centre of mass.

We put off on the coordinate plane the standard risk model — a square along with the circle described
(Figure 2). Applying the formulas 1.12-1.13, we determine the coordinates of the centre of mass of the
standard, that is, we obtain Q (0,5; 0,5). As a result, it is clear that FQ is a segment that shows the distance
between the centres of mass of the actual quadrilateral and the standard one. That is, we can determine
that there is a risk of the business activity that is generated by groups of factors. To minimize the risk, it is
necessary that the length of this segment is close to the minimum value, that is:

FQ = \/(xz — )2+ (Y1) = \/(0'5 -x)*+(0,5—y,)* > min (15)

From Figure 2, it can also be seen that the group factors that correspond to the CD side are those that
negatively impact on the level of risk of the business activity.

If we get a quadrilateral, around which it is impossible to describe a circle, then we deal with an
increased risk. If the centre of the described circle is outside the quadrilateral, this also indicates the
increased risk of certain groups of factors. If it is impossible to build a quadrilateral, since three of the sides
are very close to 0, this also indicates a significant risk. These situations should be investigated in detail
to identify the causes of the increased risk of the business activity.
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Figure 2 - An example of a graphic model of the risk of the business activity using the centre of
mass of a convex quadrilateral
Sources: developed by the authors

At the sixth stage, the analysis of the results of modelling and defining the strategies are carried out.
With this purpose, the scenario of probable options for the correlation of four groups of risk generating
factors, which includes possible directions for improving the components of one or another group of risks,
is being constructed. Thus, it has been found that group factors that correspond to the CD side (see Figure
2) increase the risk of the business activity. This is the group of internal intensive risk. With the help of
standardized regression equations, the most important factors that form the internal intensive risk were
selected. For example, the factors of managerial qualification, investment attractiveness and the level of
use of new technologies were included here. An actual analysis of the current situation of the economic
agent is carried out in relation to these factors. The causes of negative influence are determined. For
example, the low qualification of key managers led to a number of ineffective decisions, followed by
changes in the business activity to the negative side. We model new conditions in which the situation
changes with regard to raising the level of competence of the management or replacing its key persons.
We predict the value of factors in the light of new conditions, determine the integral risk indicator, construct
the new quadrilateral. The results obtained are compared with the previous version of the constructed
quadrilateral. If the distance between the centres of mass of the quadrilateral has decreased, then such a
scenario option is accepted. Otherwise, another is formed. Thus, scenarios are developed for other risk
groups that are in an unfavourable risk area for the economic agent. The construction of such scenarios
will increase the efficiency of management decisions since it allows to gradually track the impact of
changes on risk and get the predicted result.

Conclusions. Despite the large number of publications devoted to the content of the business activity,
the nature of risks, methods for their identification and assessment, many aspects of the components of
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the risk management system, which are aimed at minimizing the negative effects on economic agents,
remain the subject of lengthy and sharp discussions. In order to improve the efficiency of managerial
decisions, modern innovative approaches are needed, for implementation of which the economic and
mathematical methods and models are used. The need to develop such an approach led to the choice of
the topic of this research work.

The concept of the business activity is a complex one, which allowed to allocate the business activity
in the internal and external environments, to determine stimulant and disinfectant factors, to take into
account their intensive and extensive impact. As a result, the authors systematized the main risk
generating factors of the business activity, taking into account the environment, nature, and sign of impact.

The authors developed the innovative approach to assessing the risks of the business activity, which
is based on six main stages: the formation of four groups of key risk generating factors; the study of
abnormal ejections; conducting the regression analysis to select factors by their impact on the risk;
development of integral indicators of risk groups; construction of the graphics model of a quadrilateral with
the definition of the centre of mass and radius of the circle described; formation of strategies for improving
the effectiveness of risk management by constructing scenarios of probable options for the correlation of
four groups of risk generating factors. The proposed approach will help to increase the efficiency of risk
management of the business activity of economic agents but does not allow to completely neutralize the
impact of risks on the performance of their functioning and development. The solution to this problem will
be the subject of future study by the team of authors of this research work.

Funding. The article was executed in the framework of state budget scientific research work
Ne 0118U003574 "Cyber security in the fight against bank fraud: protection of financial
services consumers and growth of financial and economic security of Ukraine".
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IHHOBaU|i B pU3nK-MeHeKMEHTi AinoBOi akTUBHOCTi EKOHOMIYHUX areHTiB

Crarrs npucesiHera po3pobLli IHHOBALINHOIO MJX04Y B PUINK-MEHELKMEHTI [iTTOBOI aKTUBHOCTI EKOHOMIYHUX aIeHTIB, K
0a3yeTbCs Ha 3aCTOCYBAHHI EKOHOMIKO-MaTeMaTnyHux MeTogis. 14X nepegbayac pearnisayio HacTynHux erTanis. 3anponoHoBaHo
DOPMYBAHHSA YOTUDLOX TDYIT OCHOBHUX PUIMKO-QOPMYIOYnX QDaKTopIB [irOBOI aKTUBHOCTI y BHYTDILLHbOMY T4 30BHILLHbOMY
CEPELOBNLYAX 3 YDAXYBaHHIM DaKTODIB-CTUMYISITOPIB Ta ECTUMY/ISITOPIB, iX INTEHCUBHOIO T4 EKCTEHCHBHOIO XaPAKTEDY BI/NBY.
[lpoBeneHo [ocripkeHHs 06parnx @aKTopiB Ha aHOMATTbHICTb (715 LbOro0 QaKToOpyu 384al0TbCA Y BUITISAI YACOBUX PALIB, K
IEPEBIPSIOTHCA Ha AHOMATTLHICTb 38 [OMOMOIOK MOGNQIKOBAHOIO KOUTEPIA [pBIHA). BusHaqeHo rpoLegypy Biabopy pereBaHTHIX
QDAKTOpIB L151 KOKHOI' 3 YOTHPLOX IDYI, SKI BUSHAYAKOTE PUINK JITTOBOI KTUBHOCTI. ABTOPH MDOMOHYOTL [IDOBECTH PEPECIViHm
aHas3, B MPOLECI SKOro OyAyoTECS CTaHAaPTUIOBAHI PIBHSHHS PEIDECIT LIS OLiHKV BaXIMBOCTI YHHHUKIB Ta iX BIVIMBY Ha PUMK
JIM0BOI" aKTUBHOCTI, PO3DOBIIEHO IHTEIPATIbHI TTOKAZHUKN [DYIT PUNKIB HA OCHOBI MeTpuk MiHKkoBCbKoro. OTDUMAHE 3HAYEHHS
IHTEIPAIILHOIO MOKA3HIKA, SIKE HAOTIMKATUMETLCS 4O 1, ByAe CBIAYUTY DO BIACYTHICTb PUINKY, B POTUIIEXHOMY BUNALKY akTopu
TEHEPYIOTb HAAMIDHWI pu3uK. [ToBYI0BaHO MOZESTL PUMKY JiTTOBOI aKTUBHOCTI 3 ypaxyBaHHIM YOTUPLOX KOMITOHEHTIB Ta UEHTPOILY
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YOTUPUKYTHUKE. ETanoHHy Mogesib rnoby[oBaHo 3 BUKOPUCTAHHAM pOrpamHoro nakety ‘GeoGebra Classical’. B pesynbrar
OTDUMAHO KB3APAT, LEHTD MAC SKOIO 3HaxoauTbCA y TOYLI TEPETHHY Or0 [IaroHaNEN, SIKa TaKOX CIIBIIAAAE 3 LIEHTDOM OMMCaHOro
Kona. [ns aHamisy oTpumannx pesysibTarie MOLEIIoBaHHS T4 BUSHAYEHHS CTpaTerit. [T06yJ0BaHo CLeHapivi MOBIpHUX BADIAHTIB
CITBBIAHOLIGHb YOTHUDLOX [DYIT PUSNKO-GODMYIONX GAKTOPIB, KW BKITIOYAE MOXITNBI HAMDSMKN [OMTIILLEHHS CKITAJ0BUX TIET an
[HLLOT roymn puankis. [To6yg0Ba Takvx CLUEHAPIIB CrPHATUME MABHLYCHHIO €QPEKTUBHOCTI YIPABIHCHKVUX DILLEHS, OCKIIbKY JO3BOTIAE
10€TAIHO BIACIIIKYBATH BIIMB 3MiH HA PUSNK T4 OTDUMATH IPOTHO30BAHWI PE3Y/IbTAT.

KntouoBi cnosa: AinoBa akTUBHICTb, PU3WK iNOBOi aKTWBHOCTI, EKOHOMIYHMIA AreHT, ynpaBniHHS pU3nkamu, iHHOBaLiNHWA niaxig,
rpaciyHa Mogenb, LIEHTP Mac.
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