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Marketing determinants of the development of the investment market: innovations in the
assessment of demand and supply (case study for the construction industry)

The article is devoted to development of methodological bases of revitalization of functioning of the investment
market. The basic marketing determinants for the development of investment market, including supply and demand
of investment resources are defined as the main ones. It is established that the balance between supply and demand
for investment resources, and constant desire to achieve this state leads to qualitatively new development of the
investment market. The equilibrium point for investment resources and the optimum parameters of its achievements
is determined in the construction industry of Ukraine as an example. Based on the study of the factors of influence of
the supply and demand function for investment resources in construction, the appropriate corrective indicators are
identified. Thus, the indicators that should form the coefficient of correction of the function of the offer of investment
resources in construction are defined: the index of investment attractiveness; index of financial freedom; index of
freedom of investment; inflation index (consumer price index); official exchange rate of hryvnia to US dollar; the total
tax burden on business. For the function of demand for investment resources in construction, the integral indicator of
the adjustment should consist of: the index “Working with construction permits”; (component of the index is ease of
doing business); investment attractiveness index; index of inflation (consumer price index); the official exchange rate
of hryvnia to the US dollar; total tax burden on business. The formation of the functions of supply and demand of
investment resources in the construction of Ukraine has been carried out in the form of multiplicative distributive-lag,
multivariate nonlinear regression, the effective rate of which is formalized by adapting the Minkowski metric.
Optimization of equilibrium values of the factors of shaping supply and demand for investment resources in the
construction has been carried out using the structural modeling, which provides the introduction of latent variables for
the characteristics of the groups of explicit input indicators, the description the interdependencies between the factors
of supply and demand in the form of systems of simultaneous linear pair and multiple regression equations.

Keywords: demand, supply, equilibrium, investment resources, the construction industry.

Introduction. The latest economic conditions and destructive factors that led to the recent financial
and economic crises have underlined the need to develop innovative approaches to the revitalization of
the investment market of Ukraine. Despite the transition to emergence economy, marketing tools to
promote the most business processes remain effective enough. Based on the classic four basic
"coordinates" of marketing theory: product, price, place of sale and promotion, it is fair to say that in the
framework of the revitalization process of the investment market it is necessary to consider demand,
supply and balance between them. This is because in the investment market the product, place sales and
promotion in modern conditions have been already clearly defined, and it is very hard to change them at
the time, as the price has a primary value. The achievement of the equilibrium point between consumers
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and donors of investment resources with gradual positive movement ensures the stability of the investment
market and the stability of the sectors of the economy. The balance of investment resources in the
construction makes it impossible to create financial bubbles and ensures the construction industry has
dummy resources. At the same time, it is fair to say that the scientific and methodical tools, which would
allow to form a database for effective decision-making in the field of strategic management of the supply
and demand of investment resources in the construction industry, is missing. So, the development of the
latest techniques of formalization is getting important first, of the supply function of investment resources
in the construction, and secondly, of the function of demand for investment resources in the construction;
third, of equilibrium in the investment resources in the construction, and, fourth, of the determination of
optimal parameters of achievement the equilibrium point between supply and demand of investment
resources in the construction. With effective marketing strategy of managing, the demand and supply of
investment resources in the construction industry a synergistic effect for the national economy in the form
of increased financial resources will be achieved, which will be sent to the economic agents in the
construction and the increase in the share of construction sector in GDP of the country.

Analysis of recent research. Many scientists’ works are dedicated to theoretical and practical
aspects of the research. Thus, the use of marketing tools in order to enhance investment activity is
investigated by Granin A. N. (2013). In his research, he considers the maximum amount of marketing
determinants of the development of the investment market. Midler E. A., Hovhannisyan N. M. (2013) have
a quite different point of view considering the relationship between investment and marketing. The
research of the scientists’ focuses on defining the role of investment in marketing activities of business
entities. The numerous scientific papers are dedicated to the process of analytical formalization of the
functions of supply and demand for financial resources; stopping at some of them, we note that classical
approaches to constructing these functions are common for such scholars as Basilisco A. J. (2004),
Grotkowska G. E. (2008), Yastremsky A. (1998), and others. These authors defend the view that the
function of supply and demand for financial resources describes a limited number of relevant indicators.

Probably the greatest number of scientists devoted their works to the features of formation and use of
investment resources. So, most scientists, such as Gatezh S.A., Shmagina Y. V. (2010), Moskvin
S.(2009), Rumyantseva S. (2009), study the actual problems of formation and prospects of development
of investment market in Ukraine, as well as the place of the state in investment processes. In turn,
Doroshenko A. G (2017) in his work defines the investment market, as the basic determinant
competitiveness of the national economy, and Kobushko I. M. (2012) the most widely explores the impact
of the balance of demand and supply on the capital of the state and business entities.

Supporting the idea about high importance of electing a construction sphere as one of the triggers of
economic growth in the country can be found in the following works: Asaul A. N., Grahas, V. p. (2007),
about certain advantages of investment activity in the construction industry; Gritsenko S.I. (2016) defines
preconditions for the development of investment market in Ukraine.

However, none of the scientists has paid sufficient attention to the formation of the evaluation tools of
demand and supply of investment resources in the construction industry, finding the equilibrium point
between these two parameters and the mechanism of its achievement.

The aim of the article is formation of innovative methods for the assessment of demand, supply and
balance for investment resources in construction that will enhance the functioning of the investment market
of Ukraine in general.

The main material of the study. Turning to the development of the author's technique of estimation
of demand functions and supply of investment resources in the construction in Ukraine, we note that the
formulation of an appropriate scientific and methodical approach will include four stages, each of which
will consist of several steps.

So, the first phase covers the formation of the input array the performance of required functions. Thus,
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the relevant indicators of the supply function of investment resources in the construction to choose from
are proposed as these: household savings (S1); the financial result to the taxation of business entities
(S2); the working capital of the entities (S3); capital expenditure of economic entities (S4); capital
investment from budgets (S5); the assets of insurance companies (35% in accordance with regulatory
requirements) (S6); the assets of pension funds (10% in accordance with regulatory requirements) (S7);
the assets of credit unions (S8); the assets of the banks (share of long-term loans) (S9); the rate on long-
term loans (S10).

The following issues are chosen to characterise the demand for investment resources in the
construction: investments in fixed capital in industry and construction (D1); the volume of construction
works (D2); capital investment in the construction sector (D3); the financial result for taxing of construction
enterprises (D4); the level of profitability of activities in the construction field (D5); the volume of sold
production in industry and construction (D6); working capital of construction enterprises (D7); the ratio of
square meters of housing per capita in Ukraine by the value of the same indicator in the EU countries
(D8); rate on long-term loans (D9); the volume of direct foreign investments in the construction industry
(D10). In parallel with the main indicators of characteristics of the supply and demand of investment
resources in the construction industry it is also necessary to identify the indicators of adjustment. These
indicators characterise the market changes which directly affect each of the selected relevant indicators.

Thus, it is suggested allocating five indicators adjustments features of investment resources in
construction: investment attractiveness index; the index of financial freedom; index of freedom of
investment; inflation rate (consumer price index); the official exchange rate of hryvnia to the US dollar; the
overall tax burden on business and five measures of correction of demand for investment resources in the
construction industry: index "Working with construction permits" (part of the index of ease of doing
business); the investment attractiveness index;inflation (consumer price index);the official exchange rate
of hryvnia to the US dollar; the overall tax burden on business.

Moving to the second phase of implementation of the scientific-methodical approach to estimation of
supply and demand of investment resources in the construction, we note that its essence is to reduce all
of the input indicators to comparable form. The importance of this stage lies in the fact that the quantitative
performance function of supply and demand of investment resources in the construction is only possible
through the mathematical transformations of the same measurement indicators.

The implementation of this approach requires a preliminary normalization of input indices using the
following formulae:

— for indicators-stimulants:

% = |1 S

Xmaxj

(1)

where X7, is a normalized value of the j-th indicator of the characteristics of the supply (demand) of
investment resources in the construction of the i-th year; x;; is the input absolute value of the j-th indicator
of the characteristics of the supply (demand) of investment resources in the construction of the i-th year;
Xmax;j IS the maximum possible value of j-th index characteristics of the supply (demand) of investment
resources in the construction during the time range;

— for performance-destimulative:

Xminj

Xij

(2)

where x,,,; is the minimum possible value of the j-th indicator of the characteristics of the supply
(demand) of investment resources in the construction for the considered time range.

% =1-
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— for corrective indicators-stimulants:
k.
K., = il 3
a UmIm ka ( )
— for corrective indicators destimulative:

Ym I ki
Ky = it @

where K;; is normalized value of I-th indicator of the adjustment to the ask (bid) of investment
resources in the construction of the i-th year.

The third stage of the proposed scientific and methodical approach is to calculate the integral indicator
of the supply and demand of investment resources in the construction. Practical solution to the problem,
it is advisable to carry through the adaptation of the Minkowski metric [14] by forming the utility function
as a separate case of this approach.

Taking the above formula normalization into account, the desired integral indicators takes the form:

$e0) = 01+ (£ |1 = 2] |1 = 2t 18 K )
_ . 8,10 _ Xij _ Xmino|) . 175 .
D(x;) =0.1 ( j=1 1 o) + |1 o ) IT2-1 Cy (6)

where S(x;) is an integral index of evaluation of the proposal of investment resources in the
construction of the i-th year; D(x;) is an integral index of assessment of the demand for investment
resources in the construction of the i-th year; K;; — th index of adjustment of the integral indicator of the
characteristics of the demand of investment resources in the construction of the i-th year; C;; -th index of
adjustment of integral indicator of the characteristics of the demand of investment resources in the
construction of the i-th year.

At the final fourth stage of the proposed scientific and methodical approach it is necessary to conduct
the formation of the functions of supply and demand for investment resources in the construction sector
as a multiplicative distributive-lag, multi-factor nonlinear regression dependencies. The solution of the
problem proposed to be undertaken in several steps, namely:

1. ldentification of the lag delay influence of supply factors on the effective indicator, which involves
the construction of tables, columns which represented the relative value of the integral indicator of
assessment of the supply and demand of investment resources in the construction, consider the time
series of the studied factor indicator as well as the time series of this factor increased, shifted by 1, 2, 5
years. The necessity of this step is actual due to the fact that the influence of factor signs on effective
occurs with different time lags.

2. Estimation of the lag delay factor signs from 0 to 5 years from the effective index on the basis of
correlation analysis.

3. Defining specification according to each factor of supply and demand of investment resources in
the construction with statistical significance (calculation of the student criterion) in case of linear
dependencies, and graphical and trend analysis in case of nonlinear dependence.

4. Formation of the general form of the demand function and the supply of investment resources in

84 Marketing and Management of Innovations, 2018, Issue 3
http://mmi.fem.sumdu.edu.ua/en



the construction, as the multiplicative distributive-lag, multi-factor nonlinear regression according to:
S(t) = 50 [j=1,10 €I  T1jm 0 8)% (¢ = 1))  [1j=3,8 5% (t = tj5) - [T}y Sj¥ (¢ — tjs) (7)
D () = do [1}=4 Dj ¥ (¢ = tjd) [1j=65 Dj ¥ (t = tjd) [1j=a5 D> (t = tjd) - [Tj=9,10 In(D) (t — tjd))¥ (8)

where S(t) (D(t)) is a function of the supply and demand of investment resources in the
construction; s, s;, do, d; are the coefficients (constants); tjs(tjd) are lag delay of the j-th indicator of
the characteristics of the supply (demand) of investment resources in the construction.

Thus, the above algorithm allows practical calculations on data describing the consumers and donors
of investment resources in the construction industry of Ukraine [8] to construct a function of supply and
demand of investment resources in the construction in the form of multiplicative distributive-lag,
multivariate nonlinear regression. The specified coefficients of regression are calculated by applying the
tools of MS Excel "Data Analysis Regression":

S(t) — e—11.655—1.379-51(t—3) . 520'061(t _ 3) . 53—2-0.035 (t) . 540.084(t3) . 550'256(t _ 1) .
. 5‘60.008(t _ 5) . 57_0'486(t3) . 582-0.065(t _ 4) . 591.025 (t) . e—0.04—3-510(t) (9)

D(t) — e—584.389 . D11'336(t — 3) . D2_7'371(t _ 3) . D3_4'327(t _ 5) . D4—2-0.114(t _ 4) . D52-0.236(t _ 5) .
*D6%33(t — 2) « (InD7(t — 2))%7*7 - D87+199(t — 5) - (InDI(t — 4))~'¢%? - (InD10(t))~***°  (10)

Thus, the analytical formalization of the functions of supply and demand of investment resources in
Ukraine gives the possibility to determine the forecast value of the effective indices depending on ten
factor variables. In addition, it is fair to say that the generated function considers the different temporal
influence of each factor variable. Also, it is fair to note that the analytical expression for the function of
supply and demand of investment resources is the final stage of the preparatory process of finding
equilibrium in the investment resources in the construction and identification of their optimal values.

Developing the modelling equilibrium in investment resources in the construction of Ukraine, first, let
us analyse the existing situation from 2000 to 2017, in terms of the behaviour of the values of supply and
demand for investment resources and their functions. However, before grouping all the necessary data for
implementing this phase, we note, that among the indicators of the characteristics of the supply and
demand for investment resources in the construction, there is one common factor — the rate on long-term
loans. This indicator is a criterion by which it is possible to find the point of intersection of the functions of
supply and demand, and therefore the equilibrium point. At the same time, it is also important to formulate
a mechanism for optimizing the parameters of achieving this equilibrium state in the future. That is, the
rate on long-term loans is a peculiar price for investment resources in the construction of Ukraine, both for
the economic agents who form the supply, and the demand for this type from financial resources.

So, let us group the rate of interest rates on long-term loans, the value of the supply of investment
resources in construction, the value of demand for investment resources in construction, as well as the
difference between demand and supply in Table 1.

Turning to the direct modelling of the equilibrium on investment resources in the construction of
Ukraine, we note that, first of all, it is necessary to determine the equilibrium value of the rate on long-term
loans. In order to solve this problem, we construct the problem of nonlinear programming and clear it by
searching the decision by a simplex method. Thus, the objective function is proposed to select the
difference between the functions of the supply and demand for investment resources in construction, which
goes for absolute values to zero, that is, in this way we will achieve an equilibrium state between the two
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investigated functions. In turn, the variables of the equation may be considered within the two groups:
1) management variable, which is the value of the rate on long-term loans, which, within the parameters
of the characteristics of the sentence has a symbol $10, and within the demand D9. This allows you to
record the following equation: S10 = D9 = X; 2) indicators of the supply and demand characteristics of
investment resources in construction in the form of averages. The above steps are required to bring the
non-linear multiple regression to the non-linear pair, namely:

F(S10=D9 =X) = |S(X) = D(X)| - 0 (11)

F(SlO =D9 = X) — |e—11.655—1.379-51(t—3) . 520'061(t _ 3) . 53—2-0.035 (t) . 540.084(t3) .
'550'256(t _ 1) '560'008(t _ 5) . 57_0'486(t3) . 582-0.065(t _ 4_) . 591.025(0 . 6—0.043-X _ 6_584'389 .
. D11.336(t _ 3) . D2_7'371(t _ 3) . D3_4'327(t _ 5) . D4—2-0.114(t — 4_) . D52-0.236(t _ 5) . D60.323 .
(t=2)- (InD7(t — 2))>"* - D8I7*199(¢ — 5) - (InX(t — 4)) 2 - (InD10(1)) **** 1 > 0 (12)

Table 1 — Dynamics of the equilibrium characteristics values for investment resources in the
construction of Ukraine for 2000-2017 years
Year
2000 2001 2002 2003 2004 | 2005 2006 2007 2008

EZ:?S %0” long-term | 16843 | 16272 | 15720 | 15487 | 14672 | 14175 | 13785 | 13605 | 14,034

Indicator

Offer 1000 | 04145 | 0257 | 0182 | 0236 | 0258 | 0330 | 0434 | 0507
Demand 0313 | 0308 | 0295 | 0281 | 0262 | 0242 | 0468 | 0455 | 0,396
Difference 0687 | -0164 | -0,038 | 0,100 | 0,026 | 0,016 | 0,62 | 0280 | 0,111
Eztnes %0” long-term | 16461 | 11444 | 10917 | 12018 | 11235 | 12406 | 12696 | 10959 | 9370
Offer 0412 | 0444 | 0456 | 0524 | 0488 | 0373 | 0340 | 0440 | 0603
Demand 0279 | 0316 | 0285 | 0,166 | 0284 | 1,000 | 0913 | 0423 | 0224
Difference 0133 | 0128 | 0171 | 0358 | 0203 | 0627 | 0573 | 0016 | 0,380

On the basis of the solution of equation 11, we obtain the equilibrium value of the long-term loan rate,
which is identical for both supply function and the demand function for investment resources in
construction.

The graphical representation of the solution to problem 8 can be represented by means of Figure 1,
which clearly allows to set the level of equilibrium interest rate on long-term loans, which overlap functions
of supply and demand for investment resources in the construction of Ukraine at 12.49%.

Determining the equilibrium value of the rate on long-term loans allows us to establish optimal
indicators of the characteristics of supply and demand for investment resources. In other words, it allows
to model the optimal values of indicators of the characteristics of supply and demand functions, which will
ensure the equilibrium of investment resources in the construction of Ukraine. From the point of view of
economic-mathematical modeling, the problem of expressing the equilibrium value of the rate on long-
term loans of the equilibrium values of indicators of the supply and demand characteristics of investment
resources in construction is raised.

To accomplish the task, it is proposed to conduct a structural modeling of the interdependence of the
characteristics of supply and demand characteristics on investment resources in construction. To this end,
we introduce latent variables GROUP1, GROUP2, GROUP3, GROUP4, GROUPS5 each of which is
characterized by obvious variables that performance characteristics of supply and demand for investment
funds (Table 2).
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Figure 1 - Graph of the flow of demand and supply on the investment resources on the basis of
the balancing rate on long-term loans

Table 2 — Distribution by latent variables of factors of estimation of demand and supply of
investment resources in construction

Offer Group Demand Group

Savings 1 Investments in fixed assets in the construction field 2
Financial result before tax (profit/loss) 2 The volume of executed construction works 4
Working capital, UAH million 2 Capital investment in the construction industry 2
Capital . Financial result before taxation of construction

apital investment from enterprises 2 . 3

enterprises

Ii?/g:tsal investment from budgets of all The level of profitability in the field of construction 3
Assets of insurers The volume of sales in the field of construction 4
Assets of NPF Working capital of construction enterprises 3

The ratio of square meters of housing per capita in
Ukraine to the value of a similar indicator in the EU
Rate on long-term loans 5
The volume of direct foreign investment in the
construction industry

Assets of credit unions, UAH million

Assets of banks

o |~ w

Rate on long-term loans

The attribution of indicators of the supply and demand characteristics of investment resources in
construction to each of the five selected groups was based on economic logic, namely, the similarity of
their economic impact on the performance indicator.

So, on the basis of the grouping, which allows to establish latent variables GROUP1, GROUP2,
GROUP3, GROUP4, GROUPS itis possible to build a table shown in Figure 2 with the tools “Structural
Equation Modeling”; package Statistica 10.0. This table contains the coefficients of the structural equation.
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Estimation of Standard error T-statistics Probable
parameters level

(GROUP1)1>[51] 28,061 75,992 0,369 0.712
(DELTAT)->[S1]
(DELTA1)-2-(DELTA1) 61328.997 21195,580 2.893 0.004
(GROUP2)->[S2]
(GROUP2)-3-2[S3] 737,091 68,344 10,785 0,000
(GROUP2)4->[S4] £5 604 0,000

"(GROUP3)|->[S5]
(GROUP4)->[S6]
(GROUP4)5->[5T] 0,482 0,003 164,651 0,000
(GROUP4)-6->[58] 0,489 0,004 129.109 0.000
(GROUP4)7->[S9] 1987 0,170 11,685 0,000
(GROUPS)-=[S10]
(EPSILONT)->[S2]
(EPSILON2)—>[S3]
(EPSILON3)—>[S4]
(EPSILONA)->[S5]
(EPSILONS)-=[S6]
(EPSILONG)—>[ST]
(EPSILONT)-=[S8]
(EPSILON8)—>[S9]
(EPSILON9)—>[S10]
(EPSILON1)-8{EPSILONT) 548752 385 186220,705 2,915 0,004
(EPSILON2)-9-(EPSILON2) 1665203,113 971959.720 1.713 0.087
(EPSILON3)-10-(EPSILON3) 2309178 4544 497 0,508 0,611
(EPSILON4)-11-(EPSILON4) 263,613 0,000
(EPSILONS)-12-(EPSILONS) 354 360 122 426 2,894 0,004
(EPSILONG)-13-(EPSILONG) 0,985 1,247 0,790 0.429
(EPSILONT)-14-(EPSILONT) 38,352 13.370 2.868 0,004
(EPSILONS)-15-(EPSILONS) 246580 477 84579,626 2,915 0,004
(EPSILON9)-16-EPSILONY) 0,500 0,000
(ZETAT)->(GROUF2)
(ZETA2)—>(GROUP3)
(ZETA3)->(GROUP4)
(ZETA4)->(GROUPS)
(ZETA1)-17-ZETAT) 31,854 25618 1,243 0.214
(ZETA2)-18-{(ZETA2) 26,516 0,000
(ZETA3)-19-(ZETA3) 392735183 162392 475 2418 0,016
(ZETA4)-20-ZETAd) 313 0,000
(GROUP1)-21-=(GROUP2) 1,067 10,867 0,098 0,922
(GROUP1)-22->(GROUP3) 21,168 10,145 2.087 0,037
(GROUP1)-23->(GROUP4) -172,306 389,081 -1,985 0.047
(GROUP1)-24->(GROUPS) 6,125 8301 0733 0.461
(GROUP2)-25->(GROUP3) 8.118 7,201 1,127 0,260
(GROUP2)-26->(GROUP4) -215,035 263,245 -0.817 0414
(GROUP2)27>(GROUP%) 1948 0,000
(GROUP3)-28->(GROUP4) 23,933 0,000
(GROUP3)-29->(GROUPS) -0.263 0,256 -1.029 0.303
(GROUP4)-30->(GROUPS) 0.918 0.006 152.279 0.000

Figure 2 — Results of structural modeling of interdependence of factors of supply of investment
resources in construction
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Based on the data obtained in Figure 2 we will construct a system of structural equations:

§1=-28.061-GROUP1 + 61328.997
S2 = GROUP2 + 548752.385
§3 =737.091- GROUP2 + 1665203.113
S4 = 55.604 - GROUP2 + 2309.178
S5 = GROUP3 + 263.613
S§6 = GROUP4 + 354.360
S§7 =0.482- GROUP4 + 0.985
58 = 0.489 - GROUP4 + 38.652 (13)
S§9 =1.987 - GROUP4 + 246580.477
§10 = GROUP5 + 0.500
GROUP2 = 1.067 - GROUP1 + 31.854
GROUP3 = 21.168- GROUP1 + 8.118 - GROUP2 + 26.516
GROUP4 = —772.306- GROUP1 — 215.036 - GROUP2 +
+23.933 - GROUP3 + 392735.183
GROUPS5 = 6.125- GROUP1 + 1.948 - GROUP2 —
—0.263 - GROUP3 + 0.918 - GROUP4 + 3.135

where GROUP1, GROUP2,GROUP3,GROUP4, GROUPS are latent variables of the groups of
factors of evaluation of the supply of investment resources in construction.

For the demand for investment resources in the construction of Ukraine, the table with the coefficients
of structural equations will take the form of Figure 3. Based on the data in Figure 3, we formalize the
system of structural equations:

D9 = 0.500- GROUPS5 + 0.500
D8 = GROUP1 + 448.136
D1 = GROUP2 + 645.208
D3 = —23.956 - GROUP2 + 22764.610
D10 = —122.952- GROUP2 + 1591.547
D4 = GROUP3 + 5462.202
D5 =0.489-GROUP3 + 0.500
D7 = 1802.750 - GROUP3 + 419850.769
D6 = 209.418 - GROUP4 + 17786.71
GROUP1 = —0.591- GROUP5 — 5.546 - GROUP2 +
+0.500 - GROUP3 + 52.980 - GROUP4 + 12919
GROUP2 = 730.07 - GROUPS5 + 1.247 - GROUP1 —
—13363.655 - GROUP3 — 32510.369 - GROUP4 + 1685477.326
GROUP3 =1853.782 - GROUPS5 + 1479.375- GROUP1 +
+42489.059 - GROUP2 — 1449.273 - GROUP4 + 47141.517
GROUP4 = 1.337 - GROUP5 + 0.499 - GROUP1 +
+36.883 - GROUP2 — 13.589 - GROUP3 + 9.185

The adequacy of models 9 and 10 is confirmed by the noncentrality indices and the schedule of
normalized residues. Thus, in particular, the Stinger-Lind index goes to infinity, Macdonald's index goes
to the zero value, while the normalized residues slightly deviate from the red line, which confirms the
indicated adequacy of the detected dependencies.
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90

E:;'::::g;rgf Standard error T-statistics Prloeii?le
(GROUPFS)-1->[D9] 0,500 0,000
(DELTA1)—=[D9]
(DELTA1)}-2-(DELTAT) 0,500 0,257 1,943 0,052
(GROUP1)—>[D8]
(GROUP2)—=D1]
(GROUP2)-3->[D3] -23,956 75,153 0,319 0,750
(GROUP2)-4->[D10] -122,952 49373 -2,490 0,013
(GROUP3)-=[D4]
(GROUP3)-5-[D5] 0,489 0,000
(GROUP3)-6-=[D7] 1802,750 898,641 2,006 0,045
(GROUP4)-=[D2]
(GROUP4)-7-»[DE] 209,418 154,392 1,356 0,175
(EPSILOMN1)}—=[D8]
(EPSILOMZ)-=[D1]
(EPSILON3)}->[D3]
(EPSILOM4)}—=[D10]
(EPSILONS)--=[D4]
(EPSILONG)->[D5]
(EPSILONT }—=[D7]
(EPSILONE)}—>[D2]
(EPSILOMNS)}—=[D6]
(EPSILON1)-8-(EPSILONT) 448130 0,000
(EPSILONZ)-9-(EPSILON2) 645,208 221317 2915 0,004
(EPSILOM3)}-10-(EPSILON3) 22764610 7816,190 2912 0,004
(EPSILOM4)-11-(EPSILON4) 1591,547 0,000
(EPSILOMS)-124(EPSILONS) 5462202 1873542 2915 0,004
(EPSILOME)-13-(EPSILONG) 0,500 0,000
(EPSILONT}-14-(EPSILONT) 419850,769 359541,122 1,168 0,243
(EPSILOME)-15+(EPSILONE) 19041579 6531,211 2915 0,004
(EPSILOMS)-16-(EPSILONI) 17786711 6312,768 2.818 0.005
(ZETA1)}-=(GROUP1)
(ZETA2)—=(GROUF2)
(ZETA3)-=(GROUP3)
(ZETA4)-=(GROUP4)
(ZETA1)}17-(ZETAT) 12919 0,000
(ZETA2)-18-(ZETA2) 1685477,326 26690734,777 0,063 0,950
(ZETA3)-19-(ZETA3) 47141517 0,000
(ZETA4)-20-(ZETA4) 9,185 0,000
(GROUPS)-21-=(GROUP1) -0,591 17,028 -0,035 0,972
(GROUPS)}-22-=(GROUF2) 730,070 9101,403 0,080 0,936
(GROUPS5)-23-=(GROUP3) 1853.782 14446478 0,128 0.898
(GROUPS)-24-=(GROUP4) 1,337 7,097 0,188 0,851
(GROUP1)-25-=(GROUP2) 1.247 0,000
(GROUP1}-26->(GROUP3) 1479,375 0,000
(GROUP1)-27-=(GROUP4) 0,499 0,000
(GROUP2)-28->(GROUP1) -5,546 0,000
(GROUPZ2)-29->(GROUF3) 42489,059 0,000
(GROUP2)-30-=(GROUP4) 36,883 0,000
(GROUP3})-31->(GROUP1) 0,500 0,000
(GROUP3)-32-=(GROUPZ) -13363,655 0,000
(GROUP3)-33-=(GROUF4) -13,589 6,354 -2,138 0,032
(GROUP4)-34-»(GROUP1) 52,980 0,000
(GROUP4)-35-=(GROUP2) -32510,369 0,000
(GROUP4)-36-=(GROUP3) -1449373 0,000

Figure 3 - Results of structural modeling of the interdependence of demand factors on

investment resources in construction
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Thus, having established that the obtained structural equations are adequate, their decision becomes
actual. Thus, taking into account the equilibrium value of the long-term loans rate at the level of 12.49%
of the solution of the resulted equations, one can determine the optimal values of the parameters of the
supply and demand for investment resources in construction and group them in Table 3.

Thus, based on the analysis of data in Table 3, it is fair to note that in order to bring the investment
supply function in the construction of Ukraine to an equilibrium state, it is important to direct the investment
policy of business entities and the state to reduce savings, that is, the activation of instruments for the
transformation of financial resources from banking to the real sector of the economy in the form of
investment in construction. The need to reduce the assets of insurers and assets of credit unions in order
to achieve the balancing of the offer function with the function of demand for investment resources can be
explained by the fact that the proportion of asset data of financial intermediaries, which is sent to
construction, is not significant, and therefore their effectiveness offsets. Reduction of capital investments
from enterprises in order to achieve a balance on investment resources in construction can be explained
by the fact that in the development of economic entities capital investments, in modern conditions, do not
go for construction but for the purchase of equipment.

All other indicators, within the characteristics of the offer of investment resources in construction,
namely the financial result before taxation, working capital, capital investments from budgets of all levels,
assets of NPF and assets of banks, need to be increased to achieve a balance on investment resources
in construction at the expense of a well-considered organization business processes, directly, economic
entities, and the creation of appropriate conditions for the conduct of economic and investment activity by
the state authorities.

Table 3 — Results of the determination of equilibrium values of indicators of the supply and
demand characteristics of investment resources in construction, depending on the equilibrium
value of the rate on long-term loans
Optimum Average

Optimum Average

Indicators of demand Offer rate
value value value value
1 2 3 4 5 6

Investments in fixed assets

in the field of construction, 645,2 61744 Savings, UAH million 22993,6 60779,9

UAH million
Volume of executed Financial result
construction works, UAH 19094,1 50375,0 before tax (profit / 550241,9 5065,2
million loss), UAH million
Capital investment in the Working capital, UAH

construction industry, UAH 22764,6 40682,9 2763123,5 | 1315433,0

- million
million
Financial result before Capital investment
taxation of construction 5462,4 -4655,6 from enterprises, 85133,1 116373,1
enterprises, UAH million UAH million
i Capital investment
Level of profitabiliy in the 06 06 frombudgets of all | 413007 | 165739
field of construction, % T
levels, UAH million
Volume of sales in the field Assets of insurers,
of construction, UAH million 287836 981146 UAH million. 1545 82253
Working capital of
construction enterprises, 420220,9 91520,8 Assets Of. NPF’ UAH 2443 96,5
- million
UAH million
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Table 3
1 2 3 4 5 6
The ratio of square meters
of housing per capita in .
Ukraine to the value of a 60,1 53,5 Assats of credit 210,5 24425

similar indicator in EU unions, UAH million

countries, %

Assets of banks,

UAH million 245569,4 181893,0

Rate on long-term loans, % 12,5 13,4

Volume of direct foreign
investments into the
construction industry, UAH
million

Rate on long-term

1591,6 9975,1 loans, %

12,5 13,4

Demand for investment resources in the construction sector is much larger than the supply, so
indicators of the characteristics of the demand function need a significant reduction in order to achieve its
equilibrium point. The exception in the general trend of behaviour of indicators of demand for investment
resources in construction are the working capital of construction enterprises and the ratio of square meters
of housing per capita in Ukraine to the value of a similar indicator in the EU. This is quite logical, since
working capital is always not enough for construction companies, and the percentage of housing stock for
a long time will not meet the European standards.

In addition, it is fair to note that in order to achieve the equilibrium of investment resources in
construction, the long-term rate of 12.5% is to be respected, which is 7% less than its average for 2000—
2017, that is, the price of borrowed funds in the long-term period should not exceed 13%.

Conclusion. Thus, the relevant indicators of supply and demand for investment resources in the
construction of Ukraine were established in this research. Thus, the function of proposing investment
resources in the field of construction was offered to describe by the following factors: household savings;
financial result before taxation of business entities; working capital of economic entities; capital
investments of business entities; capital investment from budgets; assets of insurance companies; assets
of non-state pension funds; assets of credit unions; assets of banks; rate on long-term loans. In turn, the
demand function for investment resources in construction is shaped by the following indicators: investment
in fixed assets in the field of construction; volume of executed construction works; capital investment in
the construction industry; financial result before taxation of construction enterprises; level of profitability in
the field of construction; the volume of sales in the field of construction; working capital of construction
enterprises; the ratio of square meters of housing per capita in Ukraine to the value of a similar indicator
in the EU; the volume of direct foreign investment in the construction industry; rate on long-term loans.
Based on the study of the factors of influence of the supply and demand function for investment resources
in construction, the appropriate corrective indicators are identified. Thus, the indicators that should form
the coefficient of correction of the function of the offer of investment resources in construction are defined:
the index of investment attractiveness; index of financial freedom; index of freedom of investment; inflation
index (consumer price index); official exchange rate of hryvnia to US dollar; the total tax burden on
business. For the function of demand for investment resources in construction, the integral indicator of the
adjustment should consist of: the index “Working with construction permits”; (component of the index is
ease of doing business); investment attractiveness index; index of inflation (consumer price index); the
official exchange rate of hryvnia to the US dollar; total tax burden on business. The scientific-methodical
approach to formalizing the functions of supply and demand for investment resources in construction is
developed, which includes the following stages: 1) normalization of the input mass of statistical data and
corrective indicators; 2) calculation of the integral indicator of the supply or demand for investment
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resources in construction through the adaptation of the metric of Minkowski; 3) the formalization of the
functions of the supply or demand for investment resources in construction as multiplicative distributive-
lag multifactorial nonlinear regression dependencies. The equilibrium value of the interest rate on long-
term loans is determined at 12.5%, with the help of constructing a non-linear programming problem and
we solve it by finding the decision by a simplex method. The simulation of the optimal values of the
indicators of the characteristics of supply and demand functions has been made, using the “Structural
Simulation Modeling” toolkit of Statistica 10.0, which would ensure the achievement of the equilibrium on
investment resources in the construction of Ukraine, on the basis of which it has been established that the
characteristics of the demand function need a significant reduction in order to achieve the equilibrium
point. It is substantiated that the reason for the need for these actions is that demand for investment
resources in the field of construction in Ukraine is much larger than the supply.

Subsequent studies are aimed at identifying the most effective state tools for adjusting the
parameters of forming the equilibrium point of cross-sectional demand and proposing investment
resources in the construction of Ukraine.
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10. B. YupuyeHko, f.e.H., npodecop, YHiBepcUTET MUTHOI Cnipasm Ta chiHaHciB (JHinpo, YkpaiHa);

H. 0. ®icyHeHKo acnipaHT, YHiBepcuTeT MUTHOI cnipasu Ta diHaHcis ([Hinpo, Ykpaia).

MapkeTuHroBi geTepmMiHaHTU PO3BUTKY iHBECTULIAHOTO PUHKY: iHHOBaLii B OLiiHIOBaHHI NONMTY Ta Npono3uuii (Ha
npuknagi ranysi OyaisHuuTBa).

Cmamms npucesiyeHa po3sumky memoduyHux 3acad OocnidxeHHsi 6a308UX MapKemuH208uX OemepMiHaHm pPO3BUMKY
iHeeCmuUitiH020 PUHKY — nonumy ma npono3uuii, 00Cs2HEHHs pigHo8aU Mix SKUMU 3abe3neyye cmabinbHull po38UMOK PUHKOBOI
KOH toHKmypu. Ha npuknadi 6ydigenbHoi 2anysi Ykpaitu po3paxosaHa moyka pigHosaeu, npu sikiti nonum Ha iHeecmuuyjtiHi pecypcu
OopigHtoe ix nponosuuii, ideHmugpikosari onmumanbHi napamempu ii docsieHerHs. Ha ocHosi docridxeHHs hakmopie ennuey Ha
hyHKuii nponosuyii ma nonumy Ha iHeecmuuitiHi pecypcu 8 b6ydisHULMSI eMNipUYHO 8CMAHOBITEHO, WO (hyHKUiS NPono3uuii Ha
docnidxysaHomy ceameHmi iHeecmuyjiliHo2o puHKy Mae bymu ckopueogaHa Ha iHOoekcu iHsecmuuyitiHoi npusabnugocmi, chiHaHcosoi
c8060du, cgobodu iHeecmuuitl, iHghrauii (iHOekc cnoxue4ux uiH), @ makox ogbiyitiHuti kypc epugHi 0o donapa CLUA ma 3aeanbHe
nodamkoee HasaHMaxeHHs Ha bisHec. Kopuayroyumu napamempamu 0ns hyHKYii nonumy Ha iHeecmuuitiHi pecypcu g bydigHuymsi
8U3HaYeHo: ckradosa iHOeKcy neekicmb 8e0eHHs Bi3HeCy, sika xapakmepu3ye neekicmb ompumanHs do3gorig Ha 6ydigHULMEO,
iHOekcu iHeecmuuitiHoi npugabnusocmi ma iHebnayii (iHAekc cnoxueyux yik), ogiuitiHull Kypc epusHi 0o donapa CLLUA ma 3aeansHe
nodamkose HasaHmMaxeHHs Ha bisHec. [Insi modentogaHHs ¢hyHKuit nonumy ma npono3uyii iHeecmuyiliHux pecypcie e bydigHuymei
nobydogaHo mynbmunnikamugHy ducmpubymusHo-azogy bazamoghakmopHy HeniHiliHy peapecitiHy 3anexHicme, pesynbmyrqull
napamemp sKoi hopmanizogaHo 3a donomozor adanmauii Mempuku MiHkogcbko20. Po3paxyHOK piBHOBaXHUX 3HAaYeHb (hakmopig
¢hopmysaHHsi npono3uyii i nonumy Ha iHeecmuuyiliHi pecypcu y 6ydigHuumsi 3dilicHeHo 3a AONOMO20K0 CMPYKMYpPHO20
modentosaHHs, sike nepedbayac 88e0eHHs TaMEHMHUX 3MIHHUX O XapakmepucmuKu epyn SI8HUX 8XiOHUX NOKa3HUKig, onucy
83aemo3anexHocmell Mix chakmopamu nonumy i npono3uyii y euensidi cucmem 00HOYACHUX JiHIUHUX NAPHUX Ma MHOXUHHO20
PE2PECILIHUX PigHSHb.

KntoyoBi crioBa: MapKkeTUHrOBI eTepMiHaHTy, MONKT, NPOMO3uLis, piBHOBara, iHBECTULLHI pecypcy, ByaiBenbHa ranysb.
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