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Abstract

The analysis of the status and trends of the development of territorial communities in Ukraine is
carried out. The expediency of the development of tools for assessing the risk of investors’ value
in projects for the creation of cooperatives for the provision of family dairy farms is substantiated.
The model and computer program of risk assessment of investors’ value of projects based on the
use of probability theory, methods of mathematical statistics and modeling of work execution for
determination of variable costs for feed production are developed. It has been established that there
are three scenarios for the formation of the value of investors for the creation of FC projects and
three zones of their risk. The initial data are grounded for assessing the risk of investors investing
in projects for the creation of cooperatives for the provision of family dairy farms. The study of
the characteristics of the project environment for the conditions of the “Pokrova” SOK has been
performed, which is located on the territory of the Zabolotiv’s community of the Brody district of
the Lviv region. The statistical characteristics of distribution of expenses for production of feed,
their market value and profit of investors of cooperatives forage supply of family dairy farms are
substantiated. The level of risk of obtaining value from investments in the project of establishing
a cooperative of forage provision of family dairy farms with a given minimum value of their profit
is determined.

Keywords: risk, value, investors, projects, creation of cooperatives, feed production, family dairy
farms
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INTRODUCTION

The current problem of Ukraine’s food security is
multifaceted and concerns the production of raw
materials and food of various kinds. One of the most
important components of this problem is to ensure
the production of quality dairy products (Tryhuba,
2015). The vast majority of raw milk is produced

on the territory of newly created communities, in
the households. Strengthening the requirements
of the EU and our country for the quality of raw
milk determines the members of the communities
on which milk is produced from raw materials,
merged into family dairy farms (FDF), through
the implementation of relevant projects (Tryhuba,
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2014). The implementation of such projects enables
the FDF to provide a number of necessary resources
(production facilities, machinery and equipment,
performers, etc.), which greatly improves the quality
of raw milk produced, and, accordingly, their value.
At the same time, scientific and applied problems
of provision of FDF by feed are still unresolved,
which requires the implementation of projects for
the establishment of feed-cooperatives (FC) of these
farms. At the same time, the production of quality
feed significantly affects both the quality of raw
milk production and the value of creating FDF
(Tryhuba et al., 2015).

Taking into account the unsatisfactory financial
situation of territorial communities, there is a need
to attract investments in the projects of creation
of the FC (Vasylieva, 2016). Each investor wants to
know the projected value of investment in these
projects (Teslya et al, 2016). The value of projects
refers to the benefits received by interested parties
(stakeholders) from their product (Bushuyev et al,
2010). However, existing tools for evaluating
the value of projects can not be used to assess
the value of investors in drafting FC projects. In
particular, they do not take into account both the
features of these projects, as well as the presence
of a number of changing components of the project
environment, which determines their risk. In order
to assess the value of investors in FC projects,
methods and models that will take into account both
the features of their project environment (changing
climatic conditions, feed production, market value,
etc.) and the risk of its components should be used.
This greatly affects the quality of forecasting the
value of investors’ projects for the creation of a FC,
and hence the efficiency of investment.

The question of assessing the value of project
implementation, as well as its distribution among
stakeholders, is devoted to a number of scientific
works (Rachwan et al, 2016; Sydorchuk et al,
2016; Thomas et al., 2007; Tryhuba et al. 2016) and
international standards (Bushuyev et al, 2010).
These sciences refer to various applied spheres,
the peculiarities of which affect the use of various
methodological foundations. An analysis of these
works, regarding the possibility of using the FC
project for evaluating the wvalue of investors,
suggests that existing methods and models are
characterized by many shortcomings. In particular,
they do not take into account the peculiarities of the
project environment of the drafting of the FC, which
makes it impossible to substantiate the variable
costs of feed production. In addition, they do not
envisage the changing volumes of production and
value of feed on the market, which greatly affects
the quality of valuation of value for investors in the
creation of FC projects.

Adequate prediction of the characteristics of the
project environment and the determination of
variable costs of funds for the production of feed
is possible only on the basis of specific studies

based on the simulation of the work on fodder
production. It is quite labor intensive and requires
the use of special computer programs (Sydorchuk
et al, 2016). Due to the failure to account for
project design specifics for each project, as well
as without forecasting the changing costs of feed
production and their market value, it is impossible
to adequately assess the value of investors in the
design of FC projects.

Scientific works (Sydorchuk et al, 2016; Tryhuba
etal, 2016; Tryhuba et al.,, 2013; Tryhuba et al., 2011)
relating to the draft FC, partly take into account the
characteristics of their project environment and
provide for the definition of the cost of funds for the
production of feed based on the simulation of the
implementation of the relevant works. However,
the characteristics of the project environment of the
draft FC are considered deterministic values, which
does not fully reflect their reality. In addition, they
do not take into account the variable market value
of feed, which does not allow to adequately assess
the value of investors in the creation of FC projects
(Konecny et al., 2015).

In order to objectively assess the value of
investors in FC projects, a model and computer
program that takes into account the changing
components of the project environment, based
on the use of probability theory and methods of
mathematical statistics, as well as modeling of
the work to determine the variable costs of feed
production should be developed. This is at the basis
of a qualitative assessment of the risk of investors’
value for the creation of FC projects (Tryhuba et al,
2018).

The purpose of the article is to develop a model
for assessing the risk of investors’ value for the
creation of a FC and on the basis of a computer
program, as well as conducting research on the
impact of changing components of the project
environment on the risk of the value of investors in
these projects.

To achieve this goal the following tasks should be
solved:

* To develop a model and computer program for
evaluating the risk of investors’ value in the
creation of FC projects.

» For a given territorial community to investigate
the changing characteristics of the project
environment of the FC drafting projects and to
justify the distribution of the estimated costs of
feed production and their market value.

» Foragiven projectenvironment and requirements
(given minimum profit), investors of the projects
of creation of the FC to determine the statistical
characteristics of the distribution of their value
and the degree of risk of its receipt.

MATERIALS AND METHODS

The value of investors in the creation of FC
projects is characterized by profits (II) from the
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use of the product (FC). In this case, the quantitative
value of profit (/I) from year to year is variable,
which determines the assessment of its risk. The
quantitative value of the profit (II) from the
functioning of the FC is influenced by the changing
costs of feed production (B)) and the annual change
in their selling price (Babenko et al., 2017; Tryhuba
etal, 2016; Geman, 2008). When making managerial
decisions regarding the appropriateness and
volume of investments in the FC drafting projects,
the risks to the investor should be weighed against
the quantitative justification of the profit risk R(T)
(Beranova et al., 2009).

The profit (II) from the product of the
project creation of the FC, according to the r-th
configuration, is defined as the difference between
the market value (C) of feed and the cost (B) of
their production:

=C-B, 1)

where (II) - the profit received by investors of the
Criminal Code, UAH; (C) — market value of feed,
UAH; (B) - costs of feed production for a given
configuration of the product of the project creation
of the CK, UAH.

The market value C, of feed depends to a large
extent on the market situation, demand for feed in
the country and abroad, the level of yield of forage
crops, the quality of feed, etc. Consequently, the
market value C, of feed should be taken into account
as a probabilistic value and evaluated on the basis
of statistical data. Using methods of probability
theory and mathematical statistics will enable to
justify the law of distribution of market value C, of
forages and to determine its main characteristics
- mathematical expectation M(C), mean square
deviation o(C); variance D(C), coefficient of
variation v(C) and density f(C).

The costs (B) of feed production depend to
a large extent on the configuration of the product
of the design of the FC (feed production, technology,
technical equipment, resource costs, etc.) and the
characteristics of the project environment (areas
of fields, their territorial location, state and climatic
conditions), etc. Taking this into account, the costs
(B) of feed production should be considered as
probabilistic and assessed on the basis of simulation
modeling of the products of the FC project creation
projects for the predicted probable characteristics
of their design environment. Using methods of
probability theory and simulation modeling will
allow to substantiate the law of distribution of
costs (B)) for feed production and to determine its
main characteristics — mathematical expectation
M(B)), mean square deviation a(B)); variance D(B),
coefficient of variation v(B)) and density f(B,) (Villa
et al, 2016).

As mentioned above, the profit (/T) from the FC
is determined by the expression (1). It is received
by investors of the projects of creation of the CC,

provided that the market value (C) of feed is greater
than the cost (B) of their production. Consequently,
the risk of profit R(P,) can be written as:

R(T)=P(C.>B)=P(C.- B> 0), @)

where P(C > B) — the probability of the onset of the
desired event (profit (IT)), or P(C, - B, > 0).

There are several scenarios for the formation of
the value of investors for the creation of FC projects
(the definition of profit risk R(I1)) in terms of the
known density of distribution of costs f(B) for
feed production and their market value f(C). Let’s
consider possible variants of formation of value
of investors of projects of creation of spacecraft
(Fig. 1).

The first option (Fig. 1, a) shows that in such
a scenario, the formation of the value of investors in
the creation of FC projects, there is no risk of profit.
That is, investors, regardless of the quantitative
value of feed costs (B)) and their market value (C),
earn investors profit (/).

The second option (Fig. 1, b) shows that in such
a scenario, the formation of the value of investors
in the creation of FC projects has a risk of profit. The
shaded area, which has its floor area of distribution
of costs f(B) for the production of feed and its
market value f(C), characterizes the probability of
non-receipt of profit. Since in this area the costs f(B))
of feed production may be higher than their market
value f(C), there is a loss. That is, depending on the
quantitative value of the costs of feed production
and their market value (C), the risk of obtaining
profit (/1)) by investors is determined.

The third variant (Fig. 1, ¢) shows that in such
a scenario, the formation of the value of investors in
the creation of FC projects, they will receive losses
irrespective of the quantitative value of the costs
(B)) of feed production and their market value (C).

Let’s consider a more detailed version of
the scenario of the formation of the value of
investors of projects for the creation of FC, which
is characterized by risk (probability of profit (/1))
(Fig. 1, b). The probability that some value of the
cost (B,) of feed production is in a small (elementary)
interval in width dB, is equal to the area of the
element dB, that is:

p[B0 Bcp <, +d§rj:f(B,)dBr- 3)
The probability that the market value (C) of
fodder exceeds in some variants the value of the

costs (B,) of their production, can be written in the
expression:

P(C, > By)= [ f(C)dC,. 4)
By

The probability that the value of feed costs (B)
is in the range dB and the market value (C) of feed
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is higher than the costs B, given at this interval,
provided that the random variables C. and B, are
independent, has the form:

F(BB, = | f(C)C, (5)
B

In this case, the risk of profit R(II) is the likelihood
that the market value (C) of fodder is more costly
(B) for their production for all possible costs and
therefore can be written:

The probability of profit PUI) can also be
calculated based on the fact that the costs (B) of
feed production will be less than their market
(C) value, the probability that the values C, are in
a small interval dC _is determined by the expression:

P[Co—d;’ sC,sCO+d;’j=f(Cr)dCr~ ™

where C, —some given value of the market value of
feed (current).
At the same time, the probability that the costs (B,)

RUT, ):IQ 1 B’)E f(C,)dC,}dB, ] (6) 32 lfleeei ggc%gllllg%c;n are less than their market (C)
F P{H '}JI.
B, ’
g C;]} f(B,) £(IT)
: / f(S) /
/
2
| | | — > i —*
0 1 2 3 B,.Cc, 0 1 21,
a)
P(1,)]
AB). :
I
P(C) 7 ()
=
| | | — I I
0 1 2 3 B.C, -1 0 1
b) 1,
B P{‘}}_’ -}n
) AR 7(11,)
: / f(B,) /
;
/\ >
0 1 2 3 B.C, - -
c) ,

1: Variants of scenarios for the formation of the value of investors for the projects of creation of the CAC: there
is no risk of profit (a), existing risk of profit (b), no profit (loss) (c)
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Gy
P(B,<Cy)= [ f(B,)dB, ®)
By

Assuming that the costs (B) of feed production
and their market value (C) are independent
random variables, we determine the probability
that the values C, are in a small interval dC, and
the values of costs B, do not exceed B, the following
expression:

Cq
f(C)dC, = | f(B)dB, . 9)

Consequently, the probability of profit for
investors in the creation of QC projects for all values
of the market value (C) of feed is as follows:

® C,
RUT)= | f(C,){ | £B,)aB, {c, . (10)

On the basis of equations (6) and (10), we can
determine the risk of loss R(3), which we describe
by expression:

R(3)=1-RUI)=P(C.<B). 1n

Substituting in (11) the expression for R(I) the
formula (6), we obtain:

RG3)=P(C, <B)=1-| f(Br)“f(C,)dCr:ldB, -
—0 BO

1= [ fB)[1-F(B))dB, = [ FBIf(B)AB, (1)
—0 BO

where F(B) - the distribution function of the
quantitative value of the costs (B,) of feed production.

P(m)]

In addition, on the basis of equation (10), we can
write:

® C
R(3)=P(C,<B)=1-] f(C,)“ f(B,)dB,}dC, =
=1- [ f(CIF(CdC, =1- [[1-F(C)]f(C)dC,, (13)

where F(C) - the distribution function of the
quantitative value of the market value of feed C.

On the basis of the above described, it is possible
to distinguish three zones of formation of the value
of investors of projects of creation of FC, which
characterize the losses (lack of profit) (I), the given
minimum profit (II) and profit (ITD) (Fig. 2).

To determine the probability that a profit II_ will
be greater than a given value II,, it is necessary to
find the distribution density of the random value of
profit fU1).

On the basis of equation (1) and assuming that
the random quantitative values C. and B, are
independent and inseparable, the distribution
density of the random value of profit f(/1) has the
form:

fut)=[(C,-B)f(B)dB, =
B,

©

[f(C.-B)fBAB,, 11,20

=1 : (14)
[ £c,-B)f(BIAB,, 17,<0
P

From the above, it follows that the risk of profit
R(I1) can be expressed by the expression:

RUT)= T funHan. :ﬁ f(C.-B)dC.dB, . (15)
0 00

-1 0

1 2 I

2: Formation of the risk of investors’ value in drafting FC: I — zone of loss
(no profit), II - zone of the given minimum profit, III — zone of profit, II,,
I1, - respectively, zero and given the minimum profit of the investor
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The risk that a profit /I will be greater than
a given value II, will be:

RUL <IT, <) = j FuL)aI,. (16)

The risk of losses R(3) can be written by the
following equation:

RG)= [ f(m,)dm, = [ [ f(C,-B)dCdB. — (7)
RESULTS AND DISCUSSION

In order to assess the risk of investors’ value for
the creation of cooperatives in the FC, statistics
should be provided on the costs (B,) of producing
feed and their market value (C). In terms of costs B,
they are variable and determined by a number of
factors (Gonchar et al.,, 2014; Harcarikova, 2018). To
take into account the influence of a plurality of these
factors on costs B, is possible only by simulating the
implementation of work on feed production for
SMF in a given project environment (Kopeckova
et al.,, 2016; Machal, 2009; Shorikov et al., 2014).

The initial data for simulation of the work on feed
production for SMF were the results of the study of
the characteristics of the design environment for
the conditions of the «Pokrov» Brody District of the
Lviv region, which serves 185 heads of dairy herd
with an average milk yield of 5500 kg/year.

In order to provide the dairy herd with
food during the winter period and to feed its

MTP [H:\Triguba_dok\2apiska'\Pe3ynbTaTH_MOAEN_NOTD_TeXHIKH_KODMOBAD'\XT3-3512\5 ronis.frm] - [KynbTYPa B/DOGHATES - BYPAKA KopHoBi (0.47ra), nonepe ki - Konrow]
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w & © o

green fodder in the summer, crop rotation is
recommended, which includes the following fields:
1 — annual grasses, with sowing of perennial herbs;
2-3 — perennial grasses in the hay; 4 — perennial
herbs in the haylage; 5 — corn silage; 6 — annual
grass on green feeds. For calculations of natural
resources (areas of fields under feed crops), the
average value of crop yield of forage crops in the
Lviv region is adopted, in particular: perennial
herbs in hay - 45 c/ha; perennial herbs in the
haylage — 90 centners/ha; corn on silage — 225 c/ha;
annual grass on green feed — 180 c/ha; pastures —
70 c/ha.

The basis of the simulation modeling of the
work on the production of forages for SMF is the
technological regulations relating to the existing
progressive technologies for the cultivation of
fodder crops [22]. Given that the SMF is small (with
a dairy herd up to 200 heads), the configuration
objects (technical equipment) of the creation of
the SMF are selected from low-power energy. For
the basic power means for production of feed the
domestic tractor KhTZ-3512 with the necessary
agricultural machines is taken. To carry out the
research, a computer program was used, the
window with the initial data is shown in Fig. 3.

Having performed the simulation of the
implementation of feed production on the changing
characteristics of the project environment (the
length of the periods of holding the dairy herd, the
yield of forage crops), received the main system
functional indicators: the cost of resources for the
work on individual feed crops, the duration of
the use of energy and agricultural machinery, the
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3: Window with initial data of the computer program of simulation of the implementation of work on feed production
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L. Results of substantiation of the initial data for assessing the risk of investors’ value in the creation of FC projects

Statistical characteristics

o The law
The name of indicator £ distributi
ot distribution Math Median . . Coefficient
. . Dispersion o
expectation deviation of variation
Expenses (B,) on feed
production, thousands, UAH Normal 884.3 167.3 27989.29 0.19
Market value (C) of feed, Normal 11434 2534 6421156 0.22

thousands, UAH

need in power tools and agricultural machines, the
need for executives. On their basis, the statistical
characteristics of the distribution of expenses (B)
for production of forages, taking into account the
prices of equipment, consumables and salary as of
01.01.2018, were determined. The results obtained
are presented in Tab. L.

Based on official statistics on feed costs in the
western region of Ukraine, quantitative values
of the market value of forages (C) and statistical
indicators that characterize its variability are
substantiated. The results obtained are presented
in Tab. I. The obtained data was processed using
mathematical statistics methods, which established
that they are represented by the normal theoretical
distribution laws with differential functions:

. (B, —884.3)°
B)=2.39-107. -_—t 18
f(B) exp{ 559.10° } (18)

. (C,—884.3)°
C)=157-10% exp| -——=="_|. 19
e p{ 1.28-10° } (19
The numerical characteristics of these
distributions are respectively: mathematical

expectations — 884.3 and 1143.4 thousand UAH;
average deviation - 167.3 and 253.4 thousand
UAH. The limits of changes in the costs (B) of
feed production and the market value of feed
(C), respectively, are 703 ... 1053 and 912 ... 1402
thousand UAH.

Consequently, presented in the Tab. I results
indicate that for production of feed in the “Pokrova”,
Brody district, Lviv region, for 185 heads of dairy
herds milk yield 5500 kg/year, the mathematical
expectation of the cost M(B) of their production is
smaller than the mathematical expectation of their
value in the marke M(C) for 259,1 thousand UAH.
The data obtained are the basis for assessing the
risk of investors’ value in projects for the creation of
cooperatives of the FC.

For the purpose of qualitative and quick
assessment of the risk of investors’ value for the
creation of QC projects based on a well-founded
model, a corresponding computer program has
been developed in Python (Fig. 4).

The assessment of the risk of the value of
investors to the projects of the creation of the FC
was carried out for the conditions of the “Pokrov”
of the Brody district of the Lviv region, which will
serve 185 heads of dairy herds with an average
milk yield of 5500 kg/year.

(15 MainWindow ;; nl'; BT | e t— g Yy .@lﬂ‘g-
T el

Project product configuration

creation of a fodder production cooperative

Tt PRk Tdfesons Set aside Basic Emolument
Mathematical expectation 8843 11434 275.34
Median deviation 167.3 2534 150.3¢ %
Coefficient of variation 0.1 s 0.22 E 0.55 =
Minimum value 703 5 912 = -108.94

1053 1402 627.18

Maximum value

Quantitative indicators of the risk of value from the creat

The minimum expected profit value 240 =
Probability of profit 0.6 =
Probability of damages 0.4 =

The risk of getting a badge average 2

4: Window of the computer program evaluating the risk of the value
of investors in the creation of FC projects
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Distribution of production costs and market value of feed
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5: Differential functions of distribution of expenses (B,) for feed production and their market value (C) (a) and a histogram
and a differential function of distribution of profits (I ) of investors (b)
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6: Integral curves of profits (I ) and losses (I1) of investors of the FC

A computer program for evaluating the risk of
the value of investors in the creation of QC projects
(see Fig. 4) has been developed, based on the
given statistical characteristics of the distribution
of costs (B) for feed production and their market
value (C) (see Tab. I), provides for the construction
of their distribution functions (Fig. 5, a), as well as
performs calculations of statistical characteristics
of the distribution (/1) of investors’ income and
the construction of its histogram and distribution
functions (Fig. 5, b).

It is established that the profit (/I) of investors
of the projects of creation of the FC is reflected
by the normal theoretical distribution law with
a differential function:

(20)

. (7. -276.02)
11)=2.57-10". e Bt
) eXp[ 4.8-10* }

Numerical characteristics of distribution of profit
(IT) of investors of FC are as follows: mathematical

expectation — 275,34 thousand UAH; average
deviation — 150.34 ths. UAH. The boundaries of
changes in the profit (/1) of investors FC is -108.94 ...
627.18 thousand UAH.

In addition, the computer program was developed
(see Fig. 4), performs appropriate calculations and
constructs integrated curves of profits F(II) and
losses F(3) of investors, for the given minimum
value of their profit (I1,) (Fig. 6).

It is established that profits (/T) and losses (3,) of
investors of FC are described by integral functions:

627 2
F(11)=257-107- | exp[—(nr_zm}dﬂ

: 21
! 4.8-10" ' =

) .
F(3)= 1—[2.57><1O3 . I exp{—(n'zw}dnrj. (22)

-108.94 4.8x10°
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At the same time, the value of investors FC, for
a given minimum value of their profit (/I, = 240
thousand UAH), the integral function:

627 2
F(II,)=257-10°- | exp[—(n’_zm}dﬂ

L (23)
e 4.8-10°

The obtained integral functions (21-23) indicate
that the value of investors FC for a given minimum
value of their profit (II, = 240 thousand UAH),
obtained with a degree of risk equal to 60%. This
suggests that investing in such a project has an
average risk of receiving a given profit.

The results of the research show that determining
the value of investors in the design of FC projects
should be taken into account the risk of the
costs of feed production and their market value.
A computer program developed for this model
and on the basis of it, makes it possible to take
into account the mentioned changing components
and to substantiate the patterns of profit change
for the investors of the mentioned cooperatives.
In addition, the proposed management decision
making tool improves quality and speeds up
management decisions by justifying the level of risk

of obtaining value from investments in FC drafting
projects with a given minimum value of their
profits.

Implementation of projects for the establishment
of family dairy farms to enhance the food security of
the state, requires the simultaneous implementation
of projects for the creation of cooperatives for their
forage. However, there is a scientific and applied
task of assessing the risk of investors’ value for
these projects, which requires the development of
a model and computer program for improving the
quality and speeding up of management decisions.

A model for assessing the risk of the value of
investors for the projects of providing forage family
dairy farms and on the basis of a computer program,
taking into account the changing components of the
project environment of these projects, is based on
the use of the theory of probabilities and methods of
mathematical statistics, as well as modeling of work
execution for the determination of variable costs
for feed production, which ensures high-quality
and quick definition of risk taking into account
requirements (given minimum profit) of investors
(Jain et al., 2018; Klegova et al., 2015; Konecny et al.,
2015).

CONCLUSION

Based on the simulation modeling of the work on feed production and the use of mathematical
statistics methods, the initial data for assessing the risk of investors’ value in projects for the
establishment of cooperatives forage feeding of family dairy farms, suggest that for the production
of feed in the cooperative of the “Pokrova” Brody district Lviv region for 185 heads of dairy herd
milk productivity 5 500 kg/year The costs of their production and their market value are described by
normal distribution laws. At the same time, the mathematical expectation of the costs M(B)) of feed
production is smaller compared to the mathematical expectation of their value in the market M(C)
at 259.1 thousand UAH. The obtained statistical data are the basis for estimating the risk of investors’
value in projects for the creation of cooperatives forage for family dairy farms.

It is substantiated that the profit of the investors of the project of establishing a cooperative forage
for family dairy farms for the conditions of the “Pokrov” is described by the normal distribution law,
which has the following characteristics: mathematical expectation — 275,34 thousand UAH; average
deviation — 150.34 thousand UAH. The limits of this profit change are -108.94 ... 627.18 thousand

UAH.

Based on the received integral functions (21-23), the profit, loss and value of investors of the
cooperative of forage provision of family dairy farms for the given minimum value of their profit
(I1, = 240 thousand UAH), it is established that the indicated value is obtained with a degree of risk
equal to 60%. This suggests that investing in such a project has an average risk of receiving a given

profit of investors.
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