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Abstract — The article is devoted to the problem of
estimating the investment potential of the agricultural sector of
the economy. The approaches of scientists for the solution of the
given task are analyzed. An approach to the estimation of
investment potential through block complex valuation
technology is proposed. The database is divided into several
groups of indicators by their content characteristics. A partial
integral index is calculated for each group. The method of
normalization of the raw data and the method of convolution of
the indicators depend on the nature of the raw data. The
resulting metric is calculated as a convolution of partial integral
metrics. Practical testing of the proposed approach was carried
out for the agricultural sector of the Ukrainian economy. The
results of calculations of the integral index are analyzed in
dynamics. The results obtained can be used in the development
of programs to attract investment in the agricultural sector of
the economy.
Keywords: Composite index assessment technology,
investment capacity, comprehensive index, economic information,
data normalization, block convolution, agricultural sector.

I.

INTRODUCTION

Investments play a crucial role in the economic
development of the country and ensure the formation of the
production potential of the national economy by updating
scientific and technical base. The state and prospects of
production development, the level of technical equipment of
fixed assets of enterprises, the solution of social and
environmental problems of development depend on the
effectiveness of investment activity.
Nowadays, there is a need for a holistic approach to
solving rural development issues that underpins sustainable
development principles. Development of investment capacity
is a major component of solving rural development problems.
The concept of investment capacity (potential) is related to
the definition of investment attractiveness. The investment
attractiveness of rural areas is a system of components of
economic capacity that determine the potential interest of
investors in investing resources and meet the main goals of
investors like break-even, risk-free and investment liquidity.
In this context, the importance of research into the theoretical
and applied aspects of the investment support of the
agricultural sector of the economy, the assessment of
investment capacity and the forecasting of the volume of
investment attraction are significantly increasing.
This will help to stimulate foreign economic activity, and
will be a condition for stable development of the regions. It
will help to attract financial and material resources of both
domestic and foreign investors, as well as to use them
rationally in the most priority sectors of the economy,
including in the agricultural sector.
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II. LITERATURE REVIEW
Studying the problem of attracting investments in the
agricultural sector of the economy remains a topical issue,
which is within the broad range of scholars’ interests. In
particular, the study of investment support of the agricultural
sector as a complex dynamic system whose purpose is to
promote the progressive development both of agriculture and
the economic complex as a whole by seeking to attract,
distribute and invest funds, material and human resources
from different sources, taking into account the cumulative
impact of macro-factors. and microenvironment to achieve
promising socio-economic goals, are described in [1-12].
They outline the main problematic issues of attracting and
using investments in the agricultural sector, in particular,
identify the factors that create destabilizing impacts on these
processes, set strategic priorities to imply comprehensive
implementation of measures to improve the efficiency of
investment activities in the agricultural sector.
An important conceptual requirement and a prerequisite
for ensuring the efficiency of investments is the use of an
adequate methodology for their evaluation, the choice of the
correct investment project from some alternative ones, which
is a prerequisite for reducing the risks of financial and
economic activity and improving its effectiveness.
The theoretical basis of investment analysis is a system of
methods and indicators of calculating the effectiveness
(attractiveness) of investing. World experience has
accumulated a large number of investment analysis techniques
and techniques that can be applied to the agricultural sector.
Usually, investment analysis of projects is carried out by
evaluating and comparing the investment attractiveness
(efficiency) of investing destinations, individual programs
(projects) or objects.
Currently, there is a wide range of methods for
determining the effectiveness of real investment that is
acceptable to the agricultural sector of the economy. The first
ones are used as express methods for determining the
parameters of an investment project in the initial stages of
consideration. This group includes rates of return: ARR, ROI,
and a discounted payback period. From static methods, these
two indicators are the most widely used in practice, mostly in
short-term project estimates. In particular, the application of
these methods is highlighted in [13, 14].
Dynamic methods where cash flows that occur during
project implementation are reduced to an equivalent basis by
discounting and provide comparability of different cash flows
are characterized by the indicators like NPV, IRR, PI, DPP.
The presented methods of analyzing the effectiveness of real
investment are generally accepted and basic, which does not
exclude the possibility of calculating additional indicators, not
only quantitative but also qualitative. The development of

approaches to the evaluation of investment projects is
reflected in [15-17].

technology based on block assessment of capacity. The
evaluation algorithm consists of the following steps:

Another area of application of mathematical methods in
the analysis of the investment process in the agricultural sector
is the evaluation of investment attractiveness, which is
considered as the level of satisfaction of organizationalmanagerial, financial, production and other requirements or
interests of investors [18-22]. In these cases, the models of
correlation-regression analysis, rating and scoring models,
econometric analysis are widely used.

1) Сhoosing the set of components of investment
potential on the basis of meaningful characteristics.
2) Choosing a set of initial indicators for each component
that reflects its most important features.
3) Normalizing indicators, that is, reducing them to a
form that eliminates the impact of units on the final result.
This will make it impossible to dominate one metric over
another and simplify the interpretation of the end result. To
reflect the importance of indicators (if necessary), each of
them is assigned its value of significance, which is reflected
in the weight coefficients.
4) Convolution of indicators into one composite index,
study of dynamics and influence of components on the final
result.
Let us introduce the notation: Хj is the initial indicator; Zj
is the normalized indicator; t = 1..T, j = 1..nk, T is a number
time periods for which calculations are made; m is the number
of groups of initial indicators; nk is the number of selected
indicators in to the k group of partial indicators, k = 1..m.

An approach to the estimation of investment efficiency
based on the integral-index method, which reduces to the
calculation of the coefficients of operational efficiency and
investment activity with their further integration is proposes
in paper [23]. Based on the calculations, the author has
developed directions for improving the efficiency of
regulation of investment processes at the national and regional
levels. The basic methods of regulation of investment
processes, priority directions of use of state and non-state
sources of financing are defined. The main factors that slow
down the process of attracting investment are summarized.
Thus, the analysis shows a fairly wide range of models that
may be used to evaluate the effectiveness and efficiency of
investment activities. At the same time, we note that the
direction of using composite index assessment technology to
evaluate investment capacity is not sufficiently illuminated in
the studies of scholars, so in this study we will consider this
approach.
III. PROBLEM DESCRIPTION AND METHODOLOGY
Assessment of investment capacity is Important for
analyzing the development of any sector of the economy and
attracting investment. Investment capacity is a complex,
dynamic category that reflects the available resources
involved in the economic activity and the variants of its uses
taking into account the relationship between its components.
The multidimensional structure of this characteristic
determines the specifics of shaping a system of its evaluation
based on the certain principles.
• Authenticity – the initial data should be publicly
available; indicators should be used whose calculation and
values are clear and generally accepted.
• Comprehensiveness – the different aspects of investment
potential, the full capacity of attraction and the capacity for
utilization should be taken into account.
• Practical in nature - the evaluation system must be
tailored to the business practice. The results obtained should
be the basis for formulating proposals, pointing out ways to
improve the existing situation.
• Clarity – graphic and table tools should be used to
maximize the perception of results;

The normalization of the initial indicators is carried out by
the following formula [24]:
𝑧𝑡𝑗 = 1 −

𝑥𝑗𝑚𝑎𝑥 −𝑥𝑗𝑚𝑖𝑛

()

,

where ztj are normalized values of indicators, xij –values of
initial indicators, 𝑥𝑗𝑚𝑖𝑛 = min 𝑥𝑡𝑗 , 𝑥𝑗𝑚𝑎𝑥 = max 𝑥𝑡𝑗 , j=1..
𝑡=1..𝑇
𝑡=1..𝑇
nk.
Values x *j are obtained using the formula:


 x j max , when X j is a incentive;
x*j = 


 x j min , when X j is a disincenti ve;

()

When indicators Xj are relative measures of dynamics, we
propose to make transformation using the formula:
𝑥𝑡𝑗

𝑧𝑡𝑗 =

𝑥𝑗𝑚𝑎𝑥
{𝑥𝑗𝑚𝑖𝑛
𝑥𝑡𝑗

, when 𝑋𝑗 is an incentive;

, when 𝑋𝑗 is a disincentive;



()

It should be noted, there are other ways to normalize data
depending on the origin of the indicator and its behavior.
We can use one of the convolution rules to construct a
partial composite index for the k-group of initial indicators:
𝑛

(𝑘)

𝑛

(𝑘) 𝑤𝑗

𝑘
𝐼𝑘 = ∑𝑗=1
𝑤𝑗

• Unambiguous – the results obtained should not allow for
double interpretations.

𝑛

(𝑘)

(𝑘)

()

,
(𝑘)

(𝑘) 𝑤𝑗

𝑘
𝐼𝑘 = −1 + ∏𝑗=1
(1 + 𝑍𝑗 )

subject to:

()

𝑍𝑗 ,

𝑘
𝐼𝑘 = ∏𝑗=1
(𝑍𝑗 )

• Unambiguousness – the evaluation system must be
tailored to the assessment for different economy's industries,
regions, and business entities while taking full account of their
specific features.
Investment capacity assessment is based on composite
index assessment technology. We will use a variety of this

|𝑥𝑡𝑗 −𝑥𝑗∗ |

,
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𝑛

𝑘
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𝑤𝑗𝑘 = 1,
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where 𝑤𝑗

(7)

(3)

• 𝑋3 – financial result before tax, UAH million;
(3)

is a weight coefficient of j-th initial
(𝑘)

normalized indicator 𝑍𝑗

(3)

of k-th group.

The convolution of partial composite indexes into one
comprehensive index of investment capacity is carried out
using one of formulas (4) – (6). In particular, in the case of a
linear weighted convolution, the rule will look like as:
𝐼 = ∑𝑚
𝑗=1 𝑤𝑗 𝐼𝑗 ,

(8)

where wj is a weight of j-th partial composite index Ij.
These weights are determined in proportion to the number
of initial indicators of appropriate groups:
𝑛𝑗

𝑤𝑗 = ∑𝑚

𝑗=1 𝑛𝑗

.

• 𝑋4 – labor productivity per employee, UAH;

(9)

Therefore, the more partial indicators are included in the
group, the greater the weight of the respective component of
the investment capacity.

• 𝑋5 – profit-making enterprises, as a percentage of the
total;
(3)

• 𝑋6 – the level of profitability of all activity, percent;
(3)

•

𝑋7 – the level of profitability of operating activities,
percent.

The base of economic information for the calculations is
the data of the State Statistics Service of Ukraine [25].
We use the data for five years (T = 5) in the calculations.
In doing so, we take into account that the investment capacity
should be evaluated before it is used. That is, there is a lag in
the use of investment capacity, so we will select the data for
the period from 2013 to 2017 for the calculations. The initial
data for analysis are presented in Tables 1 - 3.

TABLE I.

INDICATOR’S VALUES FOR RESOURCE COMPONENT OF
INVESTMENT CAPACITY

There are currently no formal rules for favoring a
particular kind of convolution. From our point of view, if
initial indicators are data measured on an absolute scale and
normalized by rule (1), then it is advisable to use formulas (4)
or (6) for convolution of indicators. If the initial data are
relative indicators of dynamics and normalized by rule (3),
then it is logical to use formula (5).
IV.

Indicator’s values
Indicator
2013

2014

2015

2016

2017

(1)
𝑋1

156013

171392

210169

270467

341622

(1)
𝑋2

101.0

117.9

150.9

113.5

121.8

(1)
𝑋3

41525.8

41511.7

41507.9

41504.9

41489.3

RESULTS AND DISCUSSIONS

Let us evaluate the level of investment capacity of the
agricultural sector of the Ukrainian economy by the proposed
approach. In this case, we distinguish the following
components of investment capacity like:

TABLE II.

INVESTMENT CAPACITY

Indicator’s values
Indicator

•

resource component;

•

personnel component;

𝑋1

•

productive component.

𝑋2

So, we have three sets of metrics (m = 3), which are groups
of partial indicators. For each group, we define an appropriate
system of indicators that fill it:
1) Resource component:
(1)
• 𝑋1 – value of fixed assets, million UAH;
•
•

2014

2015

2016

2017

(2)

652.1

596.0

569.4

583.4

558.1

(2)

8442.1

7911.9

7855.4

7792.1

7707.6

Indicator’s values
Indicator
2016

2017

2015

2016

2017

(3)

307054

371189

544206

637791

707792

(3)

132354

161145

239806

279701

305194

(3)

15012.7

21495.9

101996.1

90122.1

68606.5

201216.9 227753.4

223309.9

275317.8

271491.4

𝑋1

(1)
𝑋3

𝑋2

– area of agricultural land, thousand ha.

(2)

𝑋2 – rural population aged 16-59 years, thousand
people.

(3)

𝑋2 – Gross value added at actual prices, million
UAH;

INDICATOR’S VALUES FOR PRODUCTIVE COMPONENT OF
INVESTMENT CAPACITY

(1)

3) Productive component:
(3)
• 𝑋1 – agricultural production, million UAH;
•

2013

TABLE III.

𝑋2 – the cumulative index of agricultural production
costs, percent;

2) Personnel component:
(2)
• 𝑋1 – the number of employees, thousand people;
•

INDICATOR’S VALUES FOR PERSONNEL COMPONENT OF

𝑋3

(3)

𝑋4

(3)

69.8

84.8

89.0

88.4

86.8

(3)

8.3

9.3

30.4

25.6

16.5

(3)

11.7

21.4

43.0

33.6

23.2

𝑋5
𝑋6
𝑋7

The normalized values of the indicators as well as the
values of the partial integral indexes for each component of
the investment capacity are shown in Tables 4 – 6.
Since we don't have any information on the importance of
individual partial indicators for each component of the
investment capacity, we assume the weighting coefficients in
formula (7) are equal within each group:

The values of resulting comprehensive index of
investment capacity calculated by the formula (8) with taking
into account expression (9) are shown in the Table 7.
TABLE VII.

THE VALUES OF RESULTING COMPREHENSIVE INDEX OF
INVESTMENT CAPACITY

Indicator’s value
Indicator

(1)

•

for resource component: 𝑤𝑗 =1/3, j=1..3;
(2)
𝑤𝑗 =1/2,

I

•

for personnel component

•

for productive component 𝑤𝑗 =1/7, j=1..7.

TABLE IV.
NORMALIZED VALUES OF INITIAL INDICATORS AND
VALUES OF PARTIAL COMPOSITE INDEX FOR RESOURCE COMPONENT OF
INVESTMENT CAPACITY
Indicator’s value
Indicator
2013

2014

2015

2016

2017

0.00

0.08

0.29

0.62

1.00

0.00

0.34

1.00

0.25

0.42

𝑍3

1.00

0.61

0.51

0.43

0.00

I1

0.33

0.35

0.60

0.43

0.47

(1)
(1)

𝑍2

(1)

TABLE V.
NORMALIZED VALUES OF INITIAL INDICATORS AND
VALUES OF PARTIAL COMPOSITE INDEX FOR PERSONNEL COMPONENT OF
INVESTMENT CAPACITY
Indicator’s value
Indicator
2013

2014

2015

2016

2017

(2)

1.00

0.40

0.12

0.27

0.00

𝑍2

(2)

1.00

0.28

0.20

0.12

0.00

I2

1.00

0.34

0.16

0.19

0.00

𝑍1

TABLE VI.

NORMALIZED VALUES OF INITIAL INDICATORS AND

VALUES OF PARTIAL COMPOSITE INDEX FOR PRODUCTIVE COMPONENT OF
INVESTMENT CAPACITY

Indicator’s value

Indicator
2013

2014

2015

2016

2017

(3)

0.00

0.16

0.59

0.83

1.00

(3)

0.00

0.17

0.62

0.85

1.00

(3)

0.00

0.07

1.00

0.86

0.62

(3)

0.00

0.36

0.30

1.00

0.95

(3)

0.00

0.78

1.00

0.97

0.89

(3)

0.00

0.05

1.00

0.78

0.37

𝑍7

(3)

0.00

0.31

1.00

0.70

0.37

I3

0.00

0.27

0.79

0.86

0.74

𝑍1

𝑍2
𝑍3
𝑍4
𝑍5
𝑍6

2014

2015

2016

2017

0.25

0.30

0.64

0.64

0.55

j=1,2;

(3)

𝑍1

2013

Analyzing the result of the calculation of the investment
capacity comprehensive index, we can draw the following
conclusions. The highest capacity values were observed in
2015 and 2016. It should be noted, that the values of individual
indicators in 2017, both those directly included in the model
and those indirectly reflecting the use of investment capacity,
are decreased.
Let us calculate the relation between the volume of capital
investments and the comprehensive index of investment
capacity and its components. A common measure of such a
relationship is the Pearson correlation coefficient. At the same
time. we take into account the lag of the investment capacity
indicators. that is. we take the value of the indicator of the
volume of attracted capital investments. million UAH. for the
period from 2014 to 2018 (Table 8). The corresponding values
of Pearson correlation coefficients are shown in Table 9.
TABLE VIII.

THE VALUES OF THE INDICATOR OF THE ATTRACTED
CAPITAL INVESTMENTS VOLUME

Indicator’s value
2014

2015

2016

2017

2018

18796

30155

50484

64243

66104

TABLE IX.

THE VALUES OF PEARSON CORRELATION COEFFICIENT
BETWEEN THE INDICATOR OF THE ATTRACTED CAPITAL INVESTMENTS
VOLUME AND COMPOSITE/ COMPREHENSIVE INDEXES
Title of
indicator

Composite/
Comprehensive
index
Pearson
correlation
coefficient value

Value
I1

I2

I3

I

–0.8701

0.6186

0.9503

0.9036

As the results show, there is a close relationship between
the volume of capital investments and the composite and
comprehensive indexes of investment capacity, which
indirectly confirms the impact of the potential on the amount
of capital investments attracted. It should be noted, that the
human component of the potential has the inverse correlation,
which contradicts common sense and economic interpretation
of this component. Therefore, it can be concluded from this
fact that the personnel component doesn’t have a significant
impact on the attraction of investments. The situation can be
remedied by including indicators that reflect the qualifications
of employees in this component.
Let us shape a regression model for the comprehensive
index of investment capacity and indicator of the volume of
capital investments. The results are shown in Table 10.

TABLE X.
CHARACTERISTICS OF THE REGRESSION MODEL FOR THE
COMPREHENSIVE INDEX OF INVESTMENT CAPACITY AND INDICATOR OF THE
VOLUME OF CAPITAL INVESTMENTS

Model

Evaluation of model
parameters by
Student's t-test
ta0

pa0

ta1

pa1

Y= 2121.6+101137.7I 8.38 0.003 13.26 0.001

Assessment of the
significance of the
model using
Fisher criterion
F

pF

13.3

0.035

The analysis of the obtained results shows that increase of
the value of investment capacity of 0.1 may lead to increase
the volume of capital investments in the amount of 10113.8
million UAH. Thus, increasing the level of investment
potential of the agricultural sector of the Ukrainian economy
can help attract capital investment in this sector
V. CONCLUSION
The paper presents an approach to assessing the
investment capacity of the agrarian sector of the economy,
which uses the composite index assessment technology. It is
based on a block convolution of initial indicators. Practical
testing of the proposed approach was carried out for the data
of the agricultural sector of the Ukrainian economy. For this
purpose, the initial indicators were divided into three sets:
resource, personnel and productive components. A partial
composite index of investment potential was designed for
each group, and a comprehensive index of investment
capacity was calculated using their values. It is concluded that
the highest level of investment potential was observed in 2015
and 2016. We constructed a lag regression model that showed
the relationship between the level of investment capacity and
the volume of capital investments. The results obtained may
be used in the development of programs to attract investment
in the agricultural sector of the Ukrainian economy. The
presented approach may be used to assess the investment
capacity for other sectors of the economy when appropriate
choosing the system of indicators that characterize it.
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