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Abstract

The article presents the directions and results of econometric modeling of the level of interaction of stakeholders of
construction enterprises. They are defined as natural and (or) legal entities or groups of persons interacting in the construction
sector on the basis of strategic contours and social directions and are defined by functional, resultant, structural, process,
strategic, complex features, the interaction of which has a certain level of risk and threat. That allows to form contractual
relations in capital construction, to carry out architectural control, the corresponding calculations, which is provided by
the design documentation, material and labor resources. To implement econometric modeling, a mathematical model of
factors is constructed that characterizes the level of stakeholder engagement. A general indicator of the financial condition
of construction enterprises is proposed, and a mathematical model for its determination is constructed.

Within the framework of econometric modeling, criteria have been proposed that confirm the adequacy of the developed
mathematical models. Interpreting the results of econometric modeling, the indirect influence of the level of formation and
implementation of stakeholder interaction on the financial condition of construction enterprises is determined. This indicates
that other factors influence the process and determines the need to increase the efficiency of stakeholder engagement in
order to strengthen the financial condition of construction enterprises.

The result of the study is the application of methods and models of econometric modeling and construction of the model
of the influence of the integrated indicator of the level of stakeholder interaction of construction enterprises on the systemic
factor of their financial condition. This created a quantitative basis for the application of directions and mechanisms for
improving the effectiveness of stakeholder interaction in order to strengthen the financial condition of construction enterprises.
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Introduction

In modern conditions of economic turbulence,
the formation and maintenance of the development
of enterprises that affect the functioning of the state are
of particular importance. These include construction
enterprises that affect the development of the many
other industries.

The current conditions of functioning of construc-
tion enterprises are characterized by the lack of clear
tendencies of their development. This requires a study
of the current state and identification of the interac-
tion between stakeholders of construction enterprises
in order to develop recommendations for improving
the effectiveness of their activities. In this context, the
pressing issue is to determine the level of influence
of stakeholder engagement on the functioning of con-
struction enterprises by ecometric modeling methods.

Analysis of recent research and publications
Theoretical and practical foundations for managing
stakeholder interaction are investigated by A. Amma-
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ri [1], M. Clarkson [2], D. Cleland [3], T. Donald-
son [4], P. D’Anselmi [5], E. Gritskov [6], A. Zub
[7], K. Mamonov [8], A.Mendelow [9], Mitchell [10],
B. Parmar [11], J. Post [12], D. Prunenko [13], J. Sa-
vage [14], 1. Selender [15] and others.

The work of the scientists substantiates the direc-
tions of formation and assesses the level and charac-
teristics of the interaction between the stakeholders.
However, the questions of their impact on the func-
tioning of construction enterprises, their financial sta-
tus, remain unresolved.

Econometric modeling of the influence of the level
of interaction of stakeholders on the financial condition
of construction enterprises

For the implementation of economic modeling in
the system of interaction of stakeholders of construc-
tion enterprises, factors are identified and an integrated
indicator is determined. To shape the financial condi-
tion of construction companies is affected by a set of
local factors: change in the profitability ratio of sales
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of products (works, services) (SKV); change in cost-
effectiveness ratio (SKV,); change in the coefficient
of financial autonomy (SKV,); change in asset turn-
over ratio (SKV,); change in the overall liquidity ratio
(SKV ). These local factors form a systematic indicator
of the financial condition of construction companies
(SKV)), for which a common mathematical model is
constructed:

{SKV,,SKV,,,SKV,3,SKV;4,SKV,s} = SKV;. (1)

The study developed a mathematical model for
evaluating the systematic indicator of the financial con-
dition of construction enterprises:
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The value of the systematic indicator of the financial
condition of construction companies varies from 0 to 10
and more. The values of local factors for construction en-
terprises are used for estimation: JSC “Trust Zhitlobud-17,
JSC “Zhitlobud-2”, PJSC KGB, “HC “Kyivmiskbud”,
PISC “EKO-DIM”, PJISC “INTERGAL-BUD”, PJSC
“Prykarpatbud”, PJSC “Sumbud”. The results of the cal-
culation of the indicator financial condition of construc-
tion enterprises are presented in Fig. 1. The formation of
the financial state of construction enterprises is affected
by the level stakeholder interaction, which is given by the
corresponding integrated indicator (/).
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Fig. 1. The results of the calculation of the indicator of financial condition of construction enterprises, relative units

Diagram of the development of a methodologi-
cal approach to integrated assessment of the level of
stakeholder interaction of construction enterprises is
presented in Fig. 2.

Given the results of the research, significance of
the obtained systemic factors and weighting factors on
the basis of the offered directions of implementation
of methodological approach, the integrated indicator of
the level of stakeholder interaction of construction en-
terprises is assessed: JSC “Trust Zhitlobud-1”—4.96; JSC
“Zhitlobud-2” — 4.82; PISC KGB — 4.97; “HC “Kyiv-
miskbud” — to 5.84; PJSC “EKO-DIM” — 4.34;
PISC “INTERGAL-BUD” — 3.21; PJISC “Prykarpat-
bud” — 4.24; PJSC “Sumbud” — 3.11.

The level of influence of the integrated indica-
tor of the level stakeholder interaction of construction
enterprises on the systemic factor of their financial
condition is based on the application of the methods
and models of econometric modeling, which include
the following steps:

1. The use of information and analytical support
based on the results of evaluation of the integrated in-
dicator of the level stakeholder interaction (/) and the
systemic factor of the financial condition of construc-
tion enterprises (SKV)).

2. The establishing of the dependencies between
the integrated indicators of the level of stakeholder
interaction of construction enterprises and systemic
factor of the financial condition on the basis of cor-
relation coefficient () and determination (R?).

3. The construction of correlation area, mathe-
matical model of the impact of the integrated indicator
of the level of stakeholder interaction on the systemic
factor of the financial condition of construction en-
terprises.

4. The determination of the adequacy criteria of
the developed mathematical models.

5. The interpretation of the established connec-
tions between the integrated indicator of the level of
stakeholder interaction of construction enterprises and
the systemic factor of financial condition.

The results of econometric modeling

Applying the proposed stages of econometric
modeling, a mathematical model is developed, cor-
relation and determination coefficients are obtained,
which determine the impact of the integrated indicator
of the level of stakeholder interaction of construction
enterprises on the systemic factor of their financial
condition, the results of which are shown in Fig. 3.
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To confirm the level of the econometric model the criteria for checking the residuals in the
developed, the criteria of adequacy are applied: mathematical model for homogeneity of distribution
the Student’s r-test and Fisher’s F-test are (homoscedasticity) are carried out according to the
used to determine the reliability, completeness of criterion (pu_ );

T0ZX

the established relationships in the mathematical Darbin-Watson (DW) test, which checks the mo-
model;

del for the presence of residual autocorrelation.

Creation of information and analytical support for the integrated assessment
of the level of stakeholder interaction of construction enterprises:
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Fig. 2. The scheme of development of methodological approach to integrated assessment of the level
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Fig. 3. Mathematical model, coefficients of correlation and determination, which determine the influence of the integrated
indicator of the level of stakeholder interaction of construction enterprises on the systemic factor

of their financial condition, relative units
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The calculated values of the presented criteria are
compared with the normative (tabular) ones.

The results of determining the Student’s #-test and
Fisher’s F-test are presented in Table.

The calculated values of the Student’s #-test and
Fisher’s F-test (F; =223, 1, =176, 1,=5.1) exceed their
standard values (F =3.44, 1, —2 31)

The calculated value of the criterion for the
homoskedasticity test indicates that the condition

(n,, (112)< p_(2.36)).

Residual autocorrelation in the developed
mathematical models is absent — the Darbin-
Watson criterion exceeds the value of 2
(DW = 2.54).

Results of Student’s #-test and Fisher’s F-test, relative units

Calculated values of F and ¢ of the Fisher’s
and Student’s criteria

Standard values of F and ¢ of Fisher’s and Student’s
criteria (at significance level of 0.05)

F, =223
t, =17.6
t,=5.1

F,=3.44
t,=2.31

Thus, the proposed criteria confirm the adequacy
of the developed econometric model of the influence
of the integrated indicator of the level of stakeholder
interaction of construction enterprises on the systemic
factor of their financial condition.

Interpreting the results of econometric modeling,
the indirect influence of the level of formation and
implementation of stakeholder interaction on the
financial state of construction enterprises is determined.
This indicates that other factors influence the process
and determines the need to increase the effectiveness
of stakeholder engagement to strengthen the financial
condition of construction companies.

Conclusions

The research resulted in econometric modeling of
the impact of the integrated indicator of the level of
stakeholder interaction on the systemic factor of their

financial condition, which created a quantitative basis
for the application of directions and mechanisms for
improving the effectiveness of stakeholder interaction
for strengthening the financial condition of construction
enterprises.

The criteria for the adequacy of mathematical
models are proposed (the Student’s 7-test and Fisher’s
F-test that are used to determine the reliability,
completeness of the established relationships in the
mathematical model; the criteria for checking the
residuals in the mathematical model for homogeneity
of distribution (homoscedasticity) are carried out
according to the criterion (u,_, ); Darbin-Watson (DW)
test to check the model for the presence of residual
autocorrelation), which confirm the quantitative
parameters of the established relationships between the
level of stakeholder interaction and systemic factor of
the financial condition of construction enterprises.

EKOHOMETpHYHE MOJIEIIOBAHHS PiBHA B3a€EMO/Iil
3aliKaBJe€HUX CTOPiH HA OyAiBeJbHUX HiANPUEMCTBAX

K.A. MamoHoB, €.B. pnubkos, B.A. Bennuko, [0.B. 3ybapes

Xapkiecbkuli HaujoHanbHUl yHieepcumem Micbko2o eocrio0apcmea imeHi O.M. Bbekemosa, 8yn. Mapwana baxaHosa, 17,

61002, Xapkie, YkpaiHa
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AHoTauis

IIpencraBiaeHoO HampsIMKU i pe3yJibTaTM €KOHOMETPUYHOIO MOJE/IIOBAHHSI PiBHSI B3aEMOJIii CTEMKXOJAEpiB OyliBe/b-

HUX ManpueMcTB. BoHu Bu3HauaoThes K (i3WyHi Ta IOpUIMYHI 0cOOM abo TpyIM 0ci0, 10 B3aEMOMIIOTH Y OyIiBelIbHiM
cdepi Ha OCHOBI cTpaTeriyHUX KOHTYPIB i COLiabHUX HANpSMiB Ta BU3HAYAIOThCS (DYHKIIOHATBbHUMU, PE3YJIbTaTHUMU,
CTPYKTYPHUMU, MPOLECHUMM, CTPATEriYHMMU, KOMIUIEKCHUMU O3HAKaMH, B3a€MOBIIHOCHHM SIKMX MalOThb MEBHUI DiBEeHb
pU3UKY i 3arpo3, 110 103BoJjisie chOPMYBATU MiAPSAAHI BITHOCUHU Yy KalliTalbHOMY OYNiBHULITBI, 30iHCHUTU apXiTeKTypHUI
TPYIOBUMU pecypca-
mu. [t peatizaliii eKOHOMETPUYHOTO MOJIETIOBAaHHS MOOYyI0BaHI MaTeMaTU4yHi Mojeni ¢akTopiB, siKi BU3HAYAlOTh PiBEHb

KOHTPOJIb, BiAMOBiAHI PO3paxyHKH, 3a0e3MeUYUTH MPOEKTHOIO MOKYMEHTAlli€lo, MaTepialbHUMU I
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B3aeMoil crelikxonaepiB. Po3pobieHo cxemy (hopMyBaHHS METOAMYHOTO ITiAXOMY 10 KOMIUIEKCHOI OIIiIHKM PiBHS B3a€EMO/Iii
CTEUKXOJAEPiB OyAiBeJIbHUX MiAMPUEMCTB. 3aMpPONOHOBAHO Yy3arajibHIOUMI MOKa3HUK (HiHAHCOBOTIO CTaHy OydiBeJIbHUX
MAIPUEMCTB, TTOOYIOBAHO MAaTEMaTUYHY MOMAETb WOTro BU3HAYEHHs. Y paMKaX €KOHOMETPUYHOTO MOMETIOBAHHS 3aIpo-
MOHOBaHI KpUTEpil, SIKi MiATBEPKYIOTh aJeKBATHICTh PO3POOJIEHUX MaTeMaTUuyHuX mojeinei (-tect CTblofeHTa Ta F-tect
®dimrepa, SKi BUKOPUCTOBYIOThCS JUISI BU3HAYEHHST TOCTOBIPHOCTI Ta MOBHOTU BCTAHOBJIEHUX 3B’SI3KiB; KPUTEDIl MEepeBipKu
3QIMIIKIB Yy MaTeMaTU4YHi MOJENi Ha OJHOPIAHICTH PO3MOALTY (TOMOCKENACTUYHICTb) MPOBOASTBCS 3a KpUTEpieM (LU
tect Jlapb6ina-Yorcona (DW) nast mepeBipkKM Ha aBTOKOPEJSIIiIO).

PesynbTaTom mocmimkeHHST € 3aCTOCYBaHHS METOMIB i MozeNell eKOHOMETPUIHOTO MOJIETIOBAaHHS Ta TT00yI0Ba MO
BIUIMBY iHTErpaJlbHOrO ITOKA3HMKA PiBHS B3aEMOJIil CTEMKXOjaepiB OYHiBeJbHUX IMiANPUEMCTB HAa CUCTeMHMI (akTop ix
¢inaHcoBoro cTtany. Lle cTBopuIo KiIbKICHY OCHOBY [IJIsl 3aCTOCYBAHHSI HAMPSIMKIB i MeXaHi3MiB MiABUILEHHST €(PEeKTUBHOCTI
B3a€EMOJIT 3i CTeHKXoJaepaMu Uil 3MillHEHHsT (piHAHCOBOTO CTaHy OYAiBEJbHUX ITiANPUEMCTB.

l"()ZX) ;

KirouoBi ciioBa: OyniBe/ibHI MiIMPUEMCTBA; €KOHOMETPUUHE MOJIEIIOBAHHS; CTEHKXOJIepU; PiBeHb B3a€EMOIIi 3i CTEHK-
XOJIIepaMU.

DKOHOMETPUYECKOE MOJeJIMPOBAHUE YPOBHS
B3aMMO/IEliCTBUSI 3AMHTEPECOBAHHBIX CTOPOH
Ha CTPOMTEJIbHBIX NMPeANpPHATHIX

K.A. MamoHoB, E.B. 'puukos, B.A. Benunuko, [1.B. 3ybapes

XapbKkogckull HayuoHarbHbIU yHU8epcumem 20po0cko20 xosslicmea umeHu A.H. bekemosa, yn. Mapwana baxaHoea, 17, 61002,
Xapbkos, YkpauHa
kostia.mamonov2017@gmail.com

AHHOTaIMS

[pencraBieHbl HAMpaBAeHUs U PE3YJbTaThl 9KOHOMETPUYECKOTO MOJEIMPOBAHUS YPOBHSI B3aUMOICHCTBUS CTEMKXOJI-
JIEPOB CTPOMUTENIBHBIX MPEANpPUATHiL. s pearnsaliii 3KOHOMETPUUECKOTO MOICIMPOBAHUS TOCTPOCHBI MaTeMaTHUYECKUe
monenu (hakToOpoB, KOTOPhIE OIpPEAeNSIIOT YPOBEHb B3aMMOJCHMCTBUS CTelikxoaaepoB. Paspaborana cxema (opMUpOBaHUs
METOIMYECKOrO ITOIX0Ja K KOMILIEKCHOI OLIEHKE YPOBHSI B3aMMOIEWCTBUSI CTEMKXOJIIEPOB CTPOUTENIBHBIX IIPEIIPUSITHIA.
IpennoxeH 0600IIAIOIIMIA TTOKa3aTe)Ib (PMHAHCOBOTO COCTOSIHMSI CTPOUTEIbHBIX MPENTIPUSITUIA, TTIOCTPOEHA MaTeMaThyecKast
MOJIEJIb €ro oIpeneacHus. B paMKax 5KOHOMETPUYECKOTO MOIEIMPOBAHUS IIPEIIOKEHBI KPUTEPUH, KOTOPhIE IOATBEPXKAAIOT
aeKBATHOCTh pa3pabOTaHHBIX MaTeMaTUYECKUX MOJIEIEi.

PesynbraToM MccaeqoBaHUST SIBISETCS MIPUMEHEHNE METOOOB U MOJEJEil SKOHOMETPUYECKOIO MOICIUPOBAHUS U I10-
CTPOCHHME MOMIENH BIUSHUS WHTETPAJIbHOTO TOKa3aTeslsl YPOBHS B3aMMOIEUCTBUS CTEUKXOJIEPOB CTPOUTEIbHBIX IpPEI-
MPUATUIA Ha CUCTEMHBIA (haKTOp MX (PMHAHCOBOIO COCTOSIHMSI. DTO CO30AI0 KOJIMYECTBEHHYIO OCHOBY [JISI IIPUMEHEHUSI
HarpaBJIeHU 1 MEXaHU3MOB TTOBBIICHUS 3(D(HEKTUBHOCTH B3aMMOICHCTBHS CO CTEUKXOIAEpaMy IJIsT YKPeIIeHUs (hrMHaH-
COBOTO COCTOSIHMSI CTPOMTEIbHBIX IPEIITPUITUIA.

KimoueBbie cj10Ba: CTpOUTENIbHBIC MPEANPUSITUSI; SKOHOMETPUYECKOE MOAEIMPOBAHUE, CTEMKXOJIEPhl; YPOBEHb B3au-
MOJEWCTBUS CO CTEWKXOJAEPaAMU.

3. Cleland D.I. Stakeholder Management. In: Pin-
toJ (ed.). Project Management Handbook. Jossey-Bass
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