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Summary. The article studies issues related to risks in entrepreneurial activity. The factors and reasons
for its occurrence are analyzed. Methods for risk assessment are reviewed, among which special attention is
paid to methods based on mathematical statistics and expert assessments. It is concluded that risk has a positive
effect — it stimulates enterprises to improve the business planning system.
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Introduction. In the context of market economy, each enterprise, regardless of its size, form of own-
ership or type of activity, does planning. For newly created companies, effective planning helps to avoid mis-
takes in business activities that may cause bankruptcy. In existing enterprises, the need for planning may arise
in connection with changes in the production organization, its technical and technological support, mechanisms
of product sales, etc. [10]. Planning is also a prerequisite for investing in an enterprise, as investors seek a clear
perspective and guarantees of receiving their money back with some profit.

Business plan is an integral part of a business project in countries with a developed economy. The need
for its working out is due to the fact that the risk of bankruptcy for newly created enterprises is quite significant,
especially in the first 3-5 years [10]. The main reason for failures is the choice of the wrong way in planning
of their own activities. Therefore, the ability to compile a business plan is a rather urgent task that necessitates
constant analysis of changes in the environment in order to timely adjust the chosen business strategy.

The Economic Code of Ukraine [5] states that “Entrepreneurship is an independent, initiative, system-
atic, at its own risk, economic activity carried out by economic entities (entrepreneurs) in order to achieve
economic and social results and profit”. That is, the ability and readiness for risk is an essential part of an
entrepreneutr.

The development of entrepreneurship in Ukraine necessitates the study of risk issues. The emergence
of risk situations can be due to the following factors:
unplanned changes in internal and external conditions of activity;
availability of alternative solutions;
probability of loss occurrence;
probability of obtaining additional profit.

In a situation of political and economic instability, the degree of risk increases significantly. In the
current conditions of Ukraine’s economic development, the problem of risk enhancement is very urgent, as
evidenced by data on the growth of the loss-making rate of industrial enterprises [6].
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Publications analysis. The study of risk assessment in the planning of entrepreneurial activity was
undertaken by such authors as J. Mill, N. Senior, F. Knight, J. Keynes, V.A. Beloshapka [1], Z.S. Varnaliy [2],
T.H. Vasil'tsiv [3], V. Hoy [4], L.I. Donets’ [6], V.V. Zyan’ko [7], F. Kotler [§8], A.M. Mel’nikov [9], L.S.
Shevchenko [10] and others.

For the first time, the notion of “entrepreneur” in the scientific use was introduced by the English econ-
omist R. Cantillion. Cantillon also made a systematic analysis of entrepreneurship. He interpreted entrepre-
neurship as an economic function of a special kind and emphasized the always present element of risk in it.

The study of risk as an economic category was initiated by J. Mill and N. Senior. They associated the
reason for economic risk, first of all, with entrepreneurial activity and investigated it in terms of compensation
for possible loss. Later, the American economist F. Knight clarified that economic risk is not just a material
loss but a consequence of uncertainty in profits. In his work “Risk and Uncertainty”, F. Knight noted that risk
is an objective probability that an event will occur. Therefore, the risk can be expressed quantitatively, in
particular, in the form of a formalized mathematical probabilistic distribution of revenues. J. Keynes associated
the economic (in particular, financial) risk with the unpredictability of market prices and excess of worked out
equipment [7].

Materials and Methods. The purpose of the article is to investigate the factors of risk occurrence in
entrepreneurial activity and methods of their assessment during business planning which are based on methods
of mathematical statistics and probability theory.

Results and Discussion. The entrepreneur’s risk function consists in the need to make decisions that
are aimed at success, but do not guarantee it because of the uncertainty and the variability of the economic
situation. An entrepreneur risks not only his own property and investment, but also his work, time and business
reputation [2].

Risk assessment is one of the sections of a business plan. The purpose of this section is to identify,
minimize and neutralize risks.

Risk is usually interpreted as a likelihood (threat) of the loss of part of enterprise resources, lack of
income or the emergence of additional costs as a result of the implementation of certain production and finan-
cial activities.

Factors that determine the level of riskiness of entreprencurial activities and in many ways adversely
affect the result of entrepreneurial activity, can be divided into external and internal [2, 3, 6, 7, 9]. External
ones include:
unstable, contradictory legislation;
unforeseen actions of government agencies;
instability of economic (financial, tax, foreign economic, etc.) policy;
political, social and economic instability;
unforeseen changes in the domestic and foreign market conditions;
unforeseen competitor actions;
corruption, racket;
emergence of new technical and technological advances that can lead to the rapid moral aging of the product;
unplanned changes in relationships with partners;
cycling sales volumes;
cycling cash flow;
spontaneous forces and climate.

Internal factors include:
unplanned changes in the production process (equipment breakdown);
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unplanned changes in the domestic economy;

lack of business information at the company;

absence of marketing service;

financial problems within the firm;

lack of personnel motivation;

insufficient competence of managers, specialists and workers;
non-compliance with the terms of the contracts by the management of the firm;
difficulties in obtaining materials, components and loans;

risk aversion among the management of the firm;

errors in making decisions;

illness or death of leading specialists.

Different methods can be applied to assess business risk. The most common are three groups of methods
[6]:
statistical methods;
methods of expert assessments;
calculation-analytical methods.

Statistical methods consist in studying the statistics of losses and profits in a given or similar enterprise
in order to determine the probability of an event and assess the value of risk. That is, the quantitative assessment
of entrepreneurial risk is carried out using methods of mathematical statistics. However, statistical methods
are not suitable if the object of research is a newly established company.

Method of expert estimation. If the use of statistical methods is impossible (for example, due to lack
of reliable information), methods based on the use of experience and intuition of experts, that is heuristic or
methods of expert estimation, are applied. The peculiarity of this method is the lack of a clear mathematical
ground for the optimality of solutions.

Calculation-analytical methods. The essence of such methods is that the costs for each activity, as well
as its individual elements, have different degrees of risk. For example, the risk degree of costs associated with
the acquisition of raw materials will be higher than the cost of wages.

The following indicators are used to assess the risk degree:
in absolute terms, the risk is defined as the magnitude of possible losses in the material or value measurement;
in relative terms, risk is determined as a percentage by dividing the value of possible losses by the index of the
financial condition of the enterprise (cost of property (funds), current expenses, investment or expected profit);
since risk is a probabilistic random category, it is characterized not only by magnitude, but also by the proba-
bility that it will reach this magnitude. Therefore, methods of probability theory and statistics are used to
calculate the risk degree.

Based on the practice, foreign specialists believe that one can focus on the following limit values of
probability of risk of loss [4]:
for an acceptable risk, which is equal to profit — 0,1;
for a critical risk, equal to income — 0,01;
for a catastrophic risk, equal to the value of the property — 0,001.

This means that you should not sign a contract, if in one case out of ten you can lose all profits, in one
out of hundred — revenue, and in one out of thousand — all the capital.

According to studies conducted in western countries, the bankruptcy of small firms in 98% of cases is
due to poor management and only 2% are not dependant on the firm.
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The risk management process involves analysis, quantification and methods for risk reduction (or com-
plete elimination).

The essence of qualitative analysis is to determine the risk factors and types of work in which it occurs.
At this stage, the actions of risks identification are specified. This is a comprehensive analysis of various forms
of enterprise reporting and surveys of experts.

The quantitative assessment consists in establishing the relationship between the economic risk factors
and the main results of the operating activity of the enterprise and determining the value of risk using statistical,
analytical and other methods.

Quantitatively, the probability of occurrence of a certain financial loss of an enterprise can be calculated
as follows:

_m
Pi=—, €y
where P; is the probability of occurrence of the i-th volume of loss;

m —number of real cases of this volume of loss to happen;

n — total number of events (elements) that are studied in aggregate.

The criterion for a quantitative assessment of a risk is the probability of obtaining a result smaller than
the required (acceptable) value:

K=P-(R,—Ry) (2)

where P — probability of occurrence of a risk situation;

R, — value of the planned result (required);

Ry— obtained result (actual).

An absolute value is taken as a criterion of a quantitative risk — the degree of risk:

K=C-P, 3)
where C — expected loss;

P — probability of loss.

Approaches to risk assessment can also be reduced to the following three groups:

1) risk is estimated as a sum of the products of possible losses, weighted considering their probability;

2) risk is estimated as a sum of the risks from the decision making and the risks of the environment
(independent of internal decisions);

3) risk is defined as the product of the probability of occurrence of a negative event and the degree of
negative consequences.

The most common methods of risk assessment are [3, 7]:

1. Method of discount rate adjusting. The essence of the method is to bring flows of future payments
to the present moment (discounting the future value of financial resources).

2. Method of reliable equivalents (probability coefficients). It consists in establishing the coefficients
of probability adequately for each type of risk and reducing the expected revenues of financial resources by
their magnitude.

3. Sensitivity analysis. llustrates an influence of individual input factors on the final result of the en-
trepreneurial activity (implementation of a business project).

In the process of sensitivity analysis, the dependence of performance indicators (financial result) of the
project on the changes of one of the selected parameters whose value varies in the specified small range (£5%,
+10%, etc.) with fixed values of other parameters is determined. Parameters that change during the sensitivity
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analysis are divided into two main groups: those that affect the volume of revenues and those that affect the
volume of expenditure. As a result of the analysis, for all ambiguous factors a chart or a table of sensitivity is
made, relying on which the project effectiveness can be concluded.

Using objective method, the probability of event occurrence is determined by calculating the frequency
of its occurrence.

Important indicators, on the basis of which it is possible to draw conclusions about a risk degree of a
business project, are: dispersion, standard deviation and coefficient of variation.

Dispersion is the measure of the deviation of the actual parameters of the variation range from its mean
value. The latter characterizes the average financial result of a particular operation (enterprise activity) and is
determined by the formula:

F=) P, 4)
i=1

where F; — i-th possible financial result, monetary units;

P; — probability of occurrence of i-th financial result.

The dispersion &° is defined as the weighted average of squares of the deviation of the actual financial
results of the investigated business operations from the average value within the variation range:

62=Z(Fi—F)2'Pi- )
i=1

The dispersion signals the presence of risk, but it doesn’t show the direction of deviation from the
expected value. An entrepreneur often needs to know what is the most likely result of a bargain — a loss or a
profit.

The mean square deviation (standard deviation) ¢ is defined as:

§=+/52. 6)

The mean square deviation describes the weighted average (most probable) magnitude of the variation
of individual variants (possible financial consequences of economic operations) from their average value.

The coefficient of variation (v), which is defined as the ratio of the mean-square deviation to the mean
value of the variant, is also used to compare the variations of different statistical sets:

_6 7
V—F. ()

The higher the value of the mean-square deviation and the coefficient of variation, the higher the risk
is.

The subjective method is based on subjective assessments of experts, consultants or entrepreneur’s
personal experience.

To reduce the risk and improve the reliability of the project, an analysis of its sensitivity is carried out,
that is, the level of impact of the main (critical) factors on the efficiency (payback period, profitability, etc.) is
determined. Following factors are usually considered: unit price; sales volume; unit cost price; inflation rate
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in the planned period; delay of payments for shipped products, etc. As a result of sensitivity analysis on the
planning stage, measures that reduce the risk degree in the project implementation are also provided.

It is advisable to carry out the sensitivity analysis in relation to risk, which is difficult to eliminate by
traditional methods for risk minimization, because it is present systematically due to external factors and de-
pends on the activity of a particular company or industry. This risk is called systematic and is expressed by the
sensitivity coefficient f (8). It determines the level of fluctuations in the results of the industry in relation to
the results of the market or the economy as a whole. However, this indicator can also be used to determine the
level of fluctuation of the results of an individual enterprise in relation to the results of the industry in which
it operates.

Given the statistical data on the profitability of a particular (i-th) type of securities, the sensitivity co-
efficient is determined using following expression:

o cov(Dy, D) _ ?_1(Dmj — D) (Dij — D)
i 62(Dm) Z;l:l(Dm] _ Bm)z

; (8)

where 7 — number of j-ths time intervals in the investigated period (interval of sampling);

D, D,, — yield of the i-th type of shares and average market yield respectively;

cov(D,, D) — yield covariance of the i-th type of shares and average market yield;

&*(Dw) — dispersion of the average market yield of shares;

Dy, Dy, —yield of the i-th type of shares and the average market yield for the j-th time interval respec-
tively;

D;, D,, — average yield of the i-th type of shares and the average market yield for the entire period
respectively.

A scale is used to describe f (Table 1). The range of values from 0 to 2 is recommended for estimating
the coefficient § using expert method.

Table 1 — Scale of coefficients of systematic enterprise risk (5)
Tabmums 1 — [kana koedilieHTIB CUCTEMAaTHYHOTO PU3UKY IMiATPHEMCTBA ()

b Risk grading
0 no risk

(0..1) | risk value is below average

1 risk value is at the market average level

(1..2) | risk value is higher than the market average

An application importance of the coefficient f is the possibility to estimate how much the expected
revenue on a specific type of shares compensates for the riskiness of investments in these shares. That is, this
indicator allows to determine what should be the yield of a risky action depending on the average market yield
Dy, at the given time and the yield of risk-free investments Dy:

D{ = Dy + (D, — Do), 9)

where Dy is a yield rate that has a risk equal to 0. The National Bank’s rate on state debt securities can
be taken as a D.
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4. The method of scenarios. Using the analysis of sensitivity, key factors of an investment project are
determined. Possible situations caused by fluctuations of these factors are considered (the “tree of scenarios”
is being built). The method of expert estimation determines the probabilities of each scenario. For each sce-
nario, considering its probability, an array of net current values of the project is calculated. The risk criteria of
the enterprise (or its project) are calculated based on the data of this array.

Thus, the scenario analysis involves forecasting by highly skilled experts of several possible scenarios
and related dynamics of main indicators of the project. Probabilities measured in this way are subjective prob-
abilistic situations. According to assumptions, a reassessment of the project cost for pessimistic and optimistic
versions is being made. The main advantage of the scenario approach is that it does not require knowledge of
the laws of the distribution of probabilistic changes for major market factors. However, the drawback is that
any scenario assessments have an imprint of subjectivity [7].

5. Analysis of probabilistic distribution of payment flows. The application of this method for risk anal-
ysis provides an opportunity to obtain useful information about the expected values of net present value of a
project and net income, as well as to analyse their probabilistic distributions.

6. Method of decision tree. Used in situations where decisions taken at a certain time are dependent on
decisions taken earlier, and in turn determine scenarios for the further development of events.

7. Monte Carlo method (simulation modelling). The method is based on economic-statistical methods
and game theory. The simulation modelling algorithm involves the following steps: determining the key factors
of an investment project (using sensitivity analysis); defining the maximum and minimum values of key fac-
tors; choosing the distribution type of probabilities; performing simulation of key factors; calculating the cri-
teria that quantitatively characterise the risk of an investment project (mathematical expectation of net present
value, dispersion, mean square deviation, etc.).

An alternative way of considering uncertainty is to use the theory of fuzzy sets. It provides a possibility
to propose a method for assessment of investment risk basing on the of complex indicator of estimation of a
risk degree (w) [3]:

1-2
w=R (1 +— @ - /1)), (10)
NPV,,;
1=— min , (11)
NPVavg — NPVpin
NPV,,;
R=_ min ) (12)
NPVoor — NPV,
- CF
NPV.... — Z <$) _1 (13)
e =1 (1 + RDmax)t

n

CF,
NPVjpay = E (—"‘“" )—I, 14

NPV, = Favg I, 15
Z ((1 + RDm,g) ) (15)
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_ CEnax — CFnin

CFayg = 5 ) (16)

RDmax - RDmin
2 )

RDgyg = (17)

where NPViin, NPVuax, NPVayg — minimum, maximum and average value of net present value respec-
tively, monetary units;

CFiny CFax, CFayg — respectively the minimum, maximum and average net cash flow (income minus
costs) for period ;

RDiiny RDpaxy, RDave — minimum, maximum and average annual discount rate respectively;

I — amount of investment in the implementation of the investment project, monetary units;

n —number of the last investigated period (investment horizon).

Conclusions and Recommendations. Risk is an integral part of entrepreneurial activity in a market
economy. Therefore, the risk should be considered when developing a business plan of an enterprise. A lot of
attention should be given to the creation of an effective risk management system both at the enterprise level
and at the state level when implementing or regulating economic activity. This guarantees the stability of the
entrepreneurship functioning. Positive side of risk appears in the fact that the its presence is a strong incentive
for economic entities to rational use of productive resources, thorough analysis of activity profitability, con-
sidering investment estimates and selecting skilled personnel.
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Ko3apuyk Irop AnaroJiiiioBuy. KaHAUJAT TEXHIYHUX HayK, HallioHasHMIA TpaHCTIOPTHUI YHIBEPCUTET, 10-
IIEHT Kadeapu TpaHCHOPTHOro OymIBHUIITBA Ta YNPaBIiHHA MaiHOM, vigorous@i.ua, KwuiB, VYkpaiHa,
+38(093) 889-56-46. Number ORCID: https://orcid.org/0000-0003-4972-6016

Po3BuTOK mignpreMHUIITBA B YKpaiHi 3yMOBITIO€ HEOOXITHICTh BUBUCHHS IPOOJIEM, TIOB’ SI3aHUX 3 PH-
3MKaMH, OCKIIbKU PU3UKHU — HEBiJ'€MHA YaCTHHA MiJIPUEMHHUIBKO1 isIbHOCTI. BUHUKHEHHSI pU3MKOBHX CHU-
Tyariiii Moxe 00yMOBITIOBATHCS TAKUMH YNHHUKAMH: HeTleper0avueHi 3MiHA Y BHYTPIIITHIX 1 30BHINIHIX yMOBaxX
JisUTBHOCTI; HasiBHICTH aJIbTEPHATUBHUX PIllICHb; IMOBIPHICTh BUHUKHEHHS 30MTKIB; IMOBIPHICTh OJep KaHHs
JI0IaTKOBOTO MPUOYTKY. OCOONMBO CHIILHO CTYITIHb PU3HMKY 3POCTA€ B YMOBaX MOJITUIHOI i €KOHOMIYHOI
HecTabuTpbHOCTI. TOMy mocmiKeHHS i€l TPoOIeMH € HaralbHUM Yy CY9aCHUX YMOBAaxX PO3BUTKY CKOHOMIKH
VYkpaiHu, a cTaTTs € aKTyaJIbHOI0. TaKoXK B CTaTTi aHAI3YIOTHCS (PAKTOPH 1 MPUYMHN BUHUKHEHHS MiAIPHEM-
HUIIBKOTO PU3UKY. PO3IIIAIaI0TECS METO/IM OLIIHKH PU3UKY, CePEll SIKKX OCOOJIMBY YBary MpHIiICHO METOIaM
(sIK HaHOIIBII TOYHUM, OOIPYHTOBAHUM 1 MPAKTUYHUM), SIKI IPYHTYIOThCSI HA MaTeMaTU4HIA CTaTHCTHUII Ta
EKCIIEPTHUX OIiHKaX. 3p00JIeHO BUCHOBOK ITPO MO3UTUBHUHI €(EKT PU3HUKY — BIH CTUMYJIIOE CY0’ €EKTH I'OCIIO-
JapIOBaHHS BIOCKOHAIIIOBATH CUCTEMY Ol3HeC-IIJIaHYBaHHs, palliOHaIbHO BUKOPHCTOBYBATH BUPOOHHUYI pecy-
pCH, 3MYIIY€ MiANPHEMIIB PETEIBHO aHATI3yBaTH PEHTAOCNBHICTh CBOEI MisSUIBHOCTI, pPO3IIISLIATH iHBECTH-
IiifHI KOMITOPUCH, TiAOUpaTH KBaJTi(hiKOBaHI KaIpH.

Kiro4oBi cioBa: mianpueMHUITBO, Oi3HEC-TUTaHYBaHHS, OLIHKA PU3HKIB, MATEMAaTHYHA CTATHCTHKA.
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