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COINTEGRATION EVALUATION TOOLS

FOR ENTERPRISES STRATEGIC DEVELOPMENT SYSTEM UPGRADING

Abstract. The paper proposes tools for improving the strategic management system for
assessing the processes dynamics and the level of their intensity and non-stationarity by local
resource components of industrial enterprise as indicators of organizational and economic
development and forecasting its change, as well as determining the structure of the strategic
management system of enterprise development with emphasis on its resource communication
component that will improve the efficiency of information exchange in the management process in
the current context of increased importance of information resources as important elements that
provide business entities competitive advantages. In this paper, the complex of models of research
of development dynamics of enterprise activity spheres is built, which unlike the existing ones takes
into account the non-stationary character of the behavior of these processes. This complex is based
on the methods of multidimensional analysis, econometric modeling, decision-making. This
complex contains the following steps: formation of the information sets of the company’s indicators
in the main activity spheres; research of development dynamics of enterprise activity spheres on the
basis of building of local and complex integral indicator of enterprise development level; simulation
of non-stationarity dynamics of activity spheres on the bases of building and analysis of
ECM&VAR-models — cointegration and vector autoregressive models; simulation of the enterprise
development priorities on the bases of ECM&VAR-models analysis. For improvement of the
strategic development management system, a conceptual scheme of the interconnection of
processes, tasks, and models was developed, which provides the solution of the following main
tasks: factor study of development trends, study of the internal environment and potential for key
business factors and its development dynamics and implementation of adequate management
decisions for increasing systems activity effectiveness as a whole.

Keywords: cointegration evaluation, effectiveness, enterprise, management, models,
strategic development system, tools

Formulas: 5; fig.: 5; tabl.: 4; bibl.: 21.
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IHCTPYMEHTAPIN KOIHTET PAIIIHHOI O AHAJII3Y
B YAOCKOHAJIEHHI CUCTEMHU CTPATEI'TYHOT'O PO3BUTKY NIANIPUEMCTB

AHoTamisi. 3amporOHOBAHO IHCTPYMEHTApid yIOCKOHAJICHHS CHUCTEMH CTPATETiYHOTO
VOpPaBIIIHHA OO0 OIIHIOBaHHS JWHAMIKKM TIPOIECiB 1 piBHA iXHBOI IHTEHCHUBHOCTI,
HECTAI[IOHAPHOCTI 3a JIOKAJbHUMHU PECYPCHUMH CKJIQJOBHMH IPOMHCIOBOTO MIIIPUEMCTBA SIK
IHAMKATOPIB OpraHi3aliiiHO-€eKOHOMIYHOTO PO3BUTKY Ta MPOTHO3YBAaHHS HOro 3MiHHM, a TaKOX
BU3HAUEHHS CTPYKTYpH CHCTEMH CTPATeriyHOTO YIPaBIiHHS PO3BUTKOM IIINPHEMCTBA 3
aKIICHTYBaHHSAM Ha ii pecypcHil Ta KOMYHIKamiiHIA CKIIaJIOBUX, IO JO3BOJUTH MiABUIIUTH
edexTuBHICTh iH(pOpMaLiiiHOro 0OMiHY B pOLEC] YIpaBIiHHA MIIPUEMCTBOM y CYYaCHUX YMOBaXxX
MiABUILEHOI 3HaYyHmOCTi iH(QOPMaLIiHUX PECypCiB SIK BaXKJIMBHUX EJIEMEHTIB, IO 3a0e3MeuyloTh
KOHKYPEHTHI IepeBaru cy0’ €KTiB rocroaapioBaHHs. [[00ymoBaHO KOMIUIEKC MOJENEN JOCTIHKEHHS
OUHAMIKA PO3BUTKY cQep KHUTTEASIIBHOCTI MiANPUEMCTBA, SKWH, Ha BIOAMIHY BiJl HasBHUX,
ypaxoBy€e HECTAIIOHAPHUI XapaKTep MOBENIHKH Takux mporeciB. Lleil KkoMIulekc 3acHOBaHHMI Ha
BHKOPUCTaHHI METOJIB 0araTOMIPHOTO aHali3y, €KOHOMETPHYHOTO MOJETIOBAHHS, YXBaJCHHS
pillleHb i MICTUTH Taki eTanu: (GOpMyBaHHS iHPOPMAIIHHOTO MPOCTOPY MOKAZHUKIB €PEKTUBHOCTI
JISUTBHOCT1  IIIIPUEMCTBA 32 OCHOBHMMH CQepaMH KHUTTEMISIIBHOCTI; JTOCTIKCHS JUHAMIKA
PO3BUTKY cep KHUTTEMISIBLHOCTI MMPUEMCTBA HA OCHOBI MOOY/IOBHU JIOKATBHUX 1 KOMIUIEKCHOTO
IHTErpaJbHUX TMOKA3HUKIB PIBHSA PO3BUTKY MIIIPUEMCTBA; MOJCTIOBAHHS HECTAllIOHAPHOI
TvHaMika chep KUTTeRisubHOCTI HA ocHOBI ECM- 1 VaR-mogeneit; MoJientoBaHHST TPIOPUTETIB
PO3BUTKY MiANpPUEMCTBA Ha OCHOBI pe3ynbrariB ECM- 1 VaR-mogeneit. JIns ynockoHasieHHsS
CHCTEMH YIPABIIiHHS CTPATETIYHUM PO3BUTKOM PO3pPOOJICHO KOHLENTYaIbHY CXeMY B3a€MO3B 3Ky
MpoIreciB Ta IHCTPYMEHTIB, sika 3a0e3redye BHUpIMICHHS TAaKAX OCHOBHUX 3aBJaHb: (haKTOpHE
JOCHIDKCHHST TEHJCHII PO3BUTKY, JOCHI/PKEHHS BHYTPIIHHOTO CEPEJOBHINA 1 TOTEHIiaNy 3a
KIIOYOBHMH (DakTopamMu Oi3Hecy 1 JWHAMIKOIO HOTO PO3BUTKY, JTOBIOCTPOKOBOI i KOPOTKO-
CTPOKOBOI B3a€EMO/Iil OCHOBHUX KOMITIOHEHT CHCTEMH Ta PO3pOOJICHHS aJeKBAaTHUX YIPABIIHCHKHX
pillIeHb IS MIBUIICHHS e()eKTUBHOCTI JIISUIBHOCTI JIOCTIKYBAHUX CUCTEM Y I[LIOMY.

Knwuosi cnoea. xointerpaniiHuii aHamiz, e€(QeKTHBHICTb, MiANPHUEMCTBO, YIPABIiHHSI,
MOJIeNi, CUCTeMa CTPATeTiyHOr0 YIPaBIiHHS, IHCTpyMEHTAapii.

®opwmyn: 5; puc.: 5; Tadmn.: 4; 6i6m.: 21.
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WHCTPYMEHTAPUH KOMHTETPAITMOHHOT' O AHAJIN3A
B COBEPHIEHCTBOBAHUU CUCTEMBI CTPATEI'HYECKOI'O PA3BBUTHUA
NPEJINPUATHAN

AHHOTADMS. IIpennoxen WHCTpYMEHTapui YCOBEPILUEHCTBOBAHUS CUCTEMBI
CTPATErM4eCKOTr0 YIpPAaBJICHHS U1 OLEHKH IWHAMHUKHU MPOLECCOB, YPOBHS MX MHTEHCHUBHOCTH H
HECTALIMOHAPHOCTH IO JIOKAJIBbHBIM PECYPCHBIM COCTABISIOMIMMU MPOMBILUIEHHOTO MPEIIPUATHS.
[locTpoeH KOMIIEKC MOZENEH HCCIENOBAHUS NUHAMHUKH Pa3BUTHS cdep >KU3HEHESITEIbHOCTH
NPEeaNpUsATUS,, KOTOPBI, B OTIMYUE OT CYIIECTBYIOIIUX, YUYUTHIBAET HECTALMOHAPHBIM XapakTep
npoueccoB. J[aHHBI KOMIUIEKC OCHOBAaH Ha HCIIOJIb30BaHMM METOJIOB MHOTOMEPHOIO aHaju3a,
9KOHOMETPUYECKOTO MOJEIMPOBAHUS, HNPUHATHS PEIICHUH M COAEPXKUT CICAYIOIIUE 3TaIlbl:
dopmupoBanne  MHGOPMALMOHHOTO  IMPOCTPAHCTBA  TIOKa3zaTeNed  >KU3HENESATEIbHOCTH
NPEANPUATHUS;, WCCIIEIOBaHNE AWHAMUKU DPa3BUTHA cdep KU3HEAEATENbHOCTH NpPEANpUATHS Ha
OCHOBE IOCTPOCHHUS JIOKAJbHBIX U KOMIUIEKCHOTO MHTEIPAJbHOIO IOKAa3aTeNlsl YPOBHS Pa3BUTHS
MPEANPUATHS; MOJICINPOBAHNE HECTAIMOHAPHON JAWHAMHUKU cep KU3HEISSTEIbHOCTH Ha OCHOBE
noctpoenusi u amamuza ECM- u VaR-moxeneii; MoJenupoBaHHE NPHUOPHUTETOB PA3BUTHA
npennpusaTus. s ycoBepLIEHCTBOBAaHUSI CHUCTEMbI YIPABIEHHUS CTPAaTErHMYECKUM pa3BUTHEM
pa3paboTaHa KOHLENTyalbHasi CXeMa B3aMMOCBS3M IIPOLECCOB M HHCTPYMEHTOB, KOTOpas
oOecrieunBaeT  pa3pabOTKy aNeKBaTHBIX  YIPABICHYECKUX  pEIIEHHH Ui IOBBIIICHUS
3 (PEeKTUBHOCTH AEATEIBHOCTH UCCIETYEMbIX CHCTEM B IIEJIOM.

Knwouesvle cnosa: KOUHTEIPaLMOHHBIN  aHamu3, J3(QQPEKTUBHOCTb, HPEANPUATHE,
yIpaBJeHUE, MOJEH, CUCTEMA CTPATErHYECKOI0 YIIPABICHMsI, UHCTPYMEHTAapUil.

®opwmyn: 5; puc.: 5; Tadmn.: 4; 6ubn.: 21.
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Introduction. Ukraine’s transformational economy is characterized by environment
instability and uncertainty, which affects the results of all elements of the country’s economy.
Therefore, the question of raising the level of managerial decisions, especially strategic ones, which
are made in business-production structures of different mission and hierarchy levels, is urgent. This
issue is especially urgent for the current Ukrainian economy, which is characterized by long-lasting
transformations of the economy sectoral structure, redistribution of property and capital, political
conflicts, a significant influence of world financial and economic processes [2; 15].

Due to the instability of environmental conditions and the emergence of extreme conditions
of Ukraine business-production structures functioning, it becomes necessary to determine their
ability to survive and counteract the negative impacts that threaten of enterprise resource potential
destruction, increase the risks and losses during the implementation of management decisions, and
so threat to stable and economically safe enterprises operation and development [7; 12]. That is why
it is necessary to create an effective and flexible system of strategic development management, the
primary task of which is to assess and analyze the development potential (external and internal
environment) and to forecast development scenarios in the face of threats [18; 19].

One of the most important means of this problem solution is the implementation of such
management type that would largely contain preventive proactive component that would clearly
identify strategic alternatives of development in the context of the system’s existing potential,
which makes possible to prevent or localize crisis phenomena in the activities of enterprises and
structures in time [5]. As part of this, problems of modeling strategic alternatives for enterprise
development and management have arisen as a tool for achieving more effective management
decisions, which is especially relevant today. The dynamism and complexity of these processes
require the use of modern management tools for adjustment both directions of current activity and
improvement of strategic directions of development.

Analysis of research and problem statement. Nowadays, one of the primary tasks of
management is justification, development, and implementation of such management decisions that
will ensure not only the functioning but also the progressive development of production systems and
business structures, which, first of all, must be directed to the complex solution of production and
management problems of management as a single complex.

A lot of economists’ papers are devoted to the research of the theory and practice of enterprise
development management and complex hierarchical systems. Among the scientific researches in
which the solution of this problem was considered, are papers of such Ukrainian scientists as V.A.
Zabrodsky, Yu.B. Ivanov, M.O. Kizim, L.M. Malyarets, R.N. Lepa, T.S. Klebanova, V.S.
Ponomarenko, O.l. Pushkar, O.V. Raevneva, O.M. Yastremskaya and papers of such foreign
scientists as A. J. Strickland, A.A. Thompson and others [6; 7; 10; 12; 15; 17]. Their papers are
distinguished by the spectrum of research of modern production problems, the essence of the
transformations that take place in it, methods and various aspects of the formation of a mechanism for
managing the development of complex hierarchical systems, business, and industrial structures.
Existing methods and models of development processes strategic management have significant
descriptive component, which is not sufficient basis for the formation of adequate management
decisions for identification effective alternatives and development prospects in the face of threats,
which will help to localize and prevent crisis problems development. Insufficient study of this process
causes problems of its formalization. So, there is a need for the development of modern economic and
mathematical models that have preventing properties and compensate for existing concepts
disadvantages.

Research results. For improvement of the strategic development management system, a
conceptual scheme of the interconnection of processes, tasks, and models was developed, which
provides the solution of the following main tasks: factor study of development trends, study of the
internal environment and potential for key business factors and its development dynamics for
comparative spatial analysis, study of models of long-term basic interaction system components and
the degree of their non-stationarity, formation, and implementation of complex development models
of operational and strategic in conditions of incomplete information and risks and the implementation
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of adequate management decisions for systems effectiveness increasing as a whole. In this paper, the
complex of models of research of development dynamics of enterprise activity spheres is built, which
unlike the existing ones takes into account the nonlinear character of the behavior of these processes.
This complex is based on the methods of multidimensional analysis [6; 9; 11], econometric modeling
[3; 4; 8], decision-making [5; 12; 19]. This complex of models is presented in Fig. 1. Let us consider
the content of the tasks and models of each of the stages of the proposed complex of cointegration
evaluation tools.

r Voda oﬁesa’cr;f %am_icsgdt;elo;neEofs_pher_es of_enaplae aavig i

Construction of the integral taxonomic indicator of development level I
I

| Model of assessment of local indicators of Model of evaluation of the overall complex |
development level in the spheres of enterprise || indicator of development level of the enterprise
| activity as a whole |

Modeling of long-term interaction of enterprise activity spheres

| Models of estimation of stationarity of integral indicators of
| development level by spheres of activity on the basis of Dickie-
Fuller criterion
| v
Models for determining the order of integration of dynamic series
| of integral indicators of development level by the enterprise

I v
Model of time series of
integrated indicators of the spheres on
cointegration on the bases of Ingle-
Granger methodology

Model of time series of integrated
indicators of the spheres on cointegration on

|
|
|
activity spheres |
|
the bases of Johansen methodology |

—_——
| Modeling of unsteady dynamics of enterprise activity spheres ]
Models of cause-and-effect Building and selection of |
| relationships analysis of dynamic error correction models |
| series of integral indicators in the
activity spheres on the basis of the Assessment of the models |
| Granger test adequacy using information criteria
Schwartz and Akaik I
[ Modeling of stability and forecasting of dynamics of development of enterprise
| activity spheres |
Assessment of stability of betweglssfﬁzmﬁer:/tel 01? ' devellr;ter::;a}c“?)r; l
| development of enterprise activity activity spheres and the de res of their |
spheres using impulse analysis . Y sp . 9
| v influence on the dynamics of processes |
| | Forecasting of development dynamics of enterprise activity spheres | I
—_

Fig. 1. The complex of cointegration evaluation tools
for enterprises strategic development system upgrading

At the first stage of modeling the choice of the most significant indicators for assessing the
enterprise activity effectiveness in the main areas of its activity (Finance, Production, Labor) is carried
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out. Mathematical tools for solving the problems of this stage are the methods of factor and expert
analysis, which make it possible to identify the most significant indicators in these areas. Thus, the
result of this stage is the representative system of indicators of enterprise activity effectiveness, both
for the study areas and the enterprise as a whole.

At the second stage of modeling, the enterprise development dynamics in the spheres of its
life based on the analysis of integrated indicators of development level is investigated. For a
building of integrated indicators, the reiting integrated method is used, which makes it possible to
obtain a level quantitative assessment of enterprise development dynamics in the form of integral
indicator, synthesizing influence of various factors [6; 9; 17]. The result of this stage is the
formation of the system of local indicators (I_FINANCE, |I_PRODUCTION, |I_LABOR) and
complex (general) indicator of enterprise activity effectiveness (I_COMPLEX). The implementation
of this method was carried out on the initial data of the machine-building enterprise JSC "HARP" in
the dynamics of nine years in the monthly context.

At the third stage modeling of non-stationary dynamics of spheres of activity based on
construction and analysis of ECM&VAR-models [1; 3; 4] in Eviews [1; 21] is carried out. The
choice of this mathematical tool for the research of nonlinear processes is due to the following
features of these models [8; 16; 20]:

— is a convenient tool for short-and medium-term forecasting of individual time series;

— makes possible to identify the dynamic interrelation between the current and lag values
of the studied indicator;

— is the apparatus of simultaneous modeling a lot of time series using dynamic equations
system;

— makes possible to include and investigate the inverse interrelation between indicators and
their lag values;

— makes possible to thoroughly describe and interpret the relationship between economic
variables.

The algorithm of construction and analysis of ECM&VaR-models include the following
steps: [3; 4; 8; 13].

1. Check of the dynamic series of initial indicators for stationarity on the basis of the Dickey
— Fuller criterion.

2. Analysis of cause-and-effect relationships in time series based on Granger test.

3. The selection procedure and assessing the adequacy of ECM&VaR-models.

4. Impulse analysis and decomposition of variances.

5. Forecasting based on the constructed ECM&VaR-models.

For checking stationarity one of the most common tests is used (Dickey — Fuller test) or
advanced Dickey — Fuller test (ADF-test) [4, 8, 13, 14]. The basis of this test is regression, which
has the following form [4; 8]:

K
AY, =ay+a, -t+b Y + Y CAY,_ +g, )
i=1
where a,, a,, b, ¢, — models parameters.

The Mckinnon — ADF — t-statistic is calculated by the formula [4; 8; 14]:

ADF t - statistic = , (2)

S (b)
where O — parameter; S, (b) — the standard deviation of the parameter.

The testing results of series at lags of delay in 1 month in Eviews [21] are given in Tabl. 1.
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Table 1
Results of testing of integrated indicators of the level of development
on stationarity according to Dickey — Fuller criterion

Testing Equation, Range I_COMPLEX | I_FIN I_PROD | I_LABOR C\gfea'
Lag time 1

i fnfaroept 3, 7607 a3 | 27850 | 5,785 | -2 8660

AYt = aO +b 'Yt—l ! ’ ) y -2: ca11

With trend and intercept 3,8178 3, 4995 2, 7367 4, 0534 -g, gggg

AY, =a,+a,-t+b-Y ' J ' ' 3 o1t

Without intercept -2, 5852

AY =b.Y -0, 2751 -0,5001 | 0,2059 | -0,9646 -1,9431

i -1, 6173

The analysis of the calculated statistics confirm the hypothesis of the nonlinearity of the
development of the studied processes. Analysis of the first differences of these time series confirms
their stationarity.

The analysis of cause-and-effect interrelations of enterprise spheres of activity was carried
out based on the Granger test [1; 8; 14]. According to the Granger test, two equations for different
pairs of series are considered:

Yt =ayta Yy Ty, ety t let—l +ot bLXt—L

©)

Xe=ay+a,X +a,X ,+..+a. X | +by,  +..+b Yy, .

For the parameters b;,b,,....,.n, using the F — criterion is checked the hypothesis of equality

to zero for each equation. The calculations of the Granger causality statistics for the enterprise
activity spheres as a whole with different number of lags in Eviews [21] are given in Tabl. 2.

Table 2
Granger test for analysis of causal interrelations of integrated indicators
Null hypothesis RSNt | probability | CHSET | probanility
Lag time 1 Lag time 12
I_COMPLEX does not Granger Cause I_FIN 1, 72332 0, 19216 1, 63409 0, 10158
I_FIN does not Granger Cause |_COMPLEX 0, 67707 0, 41248 1, 04800 0, 41642
I_PROD does not Granger Cause |_FIN 5, 47625 0, 02119 2, 12441 0, 02565
I_FIN does not Granger Cause |_PROD 0, 93657 0, 33541 1, 03239 0, 42974
I_LABOR does not Granger Cause |_FIN 2, 80744 0, 09683 0, 31854 0, 98379
I_FIN does not Granger Cause |_LABOR 1,97338 0, 16307 0, 82799 0, 62148
I_PROD does not Granger Cause |_COMPLEX 3, 23937 0, 07479 1, 43692 0, 16993
I_COMPLEX does not Granger Cause |_PROD 0, 61291 0, 43547 1, 03966 0, 42351
I_LABOR does not Granger Cause |_COMPLEX 3, 39351 0, 06830 0, 38763 0, 96384
I_COMPLEX does not Granger Cause |_LABOR 1, 54866 0, 21613 1, 85561 0, 05527
I_LABOR does not Granger Cause |_PROD 0, 11538 0, 73478 0, 35919 0, 97331
I_PROD does not Granger Cause |_LABOR 0, 00674 0, 93472 2,00494 0, 03619

The analysis of this table makes possible to draw the following conclusions about the
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Table 3

Granger test conclusions about the interaction and causality
Lag delay Description
1 month — the sphere of production and labor forces causes changes in the financial sphere;
— dynamics of production and labor force causes changes in enterprise general condition;
— the general condition of the enterprise causes changes in the dynamics of the financial
and labor resources.
2 months — the dynamics of the spheres of production, labor resources usage and general condition
causes changes in the dynamics of the financial sector;
— the dynamics of production, labor resources usage and the financial sector causes
changes in the dynamics of enterprise general condition;
— the financial sector is the cause of changes in the dynamics of production and labor
resources usage.
6 months — the dynamics of production and enterprise general condition is the reason for changes in
the dynamics of the financial sector;
— the state of the financial sector is the cause of changes in the dynamics of production,
which causes changes in enterprise general condition.
12 months — the dynamics of production affects in the financial sector and labor resources;
— the dynamics of enterprise general condition changes in the financial sector, the labor
resources and the dynamics of production;
— the dynamics of production and the state of the financial sector cause changes in
enterprise general condition.

The analysis of cause-and-effect interrelations in the dynamics of the activity spheres is the
basis for the choice of the type and order of VAR model which can be written as [1; 4; 8; 13]:

Yie =710 = V12Yar + PuViia + ProYoea + Uy, (4)

Yoo =720 = VorYue + BorYiea + BoaYoroa + U
Where 7.4, ¥20s Vi2s ¥o1s Purs Pory or — COefficients reflecting the interrelation between the
current and lagged values of indicators. It is assumed that Y, and Y., are stationary processes;
random variables (errors) — u,, and u,, is white noise and is not correlated with each other.

The results of the construction of the second-order interrelation VaR-model of the enterprise
activity spheres dynamics in Eviews [21] are shown in Fig. 2.

I_FIN | PROD I_LABOR

I_FIN(-1) -0, 091250 0, 075983 0, 137877

I_FIN(-2) -0, 161755 -0, 096301 -0, 022599

I_PROD(-1) -0, 364931 -0, 459734 -0, 027861

I_PROD(-2) 0, 011616 -0, 057491 0, 097872

I_LABORC(-1) 0, 153146 0, 052171 -0, 213969

I_LABORC(-2) 0, 024703 -0, 032407 -0, 106234

C 0, 001662 0, 002616 -0, 000174

R-squared 0, 613025 0, 649495 0, 668976

Adj. R-squared 0, 558720 0, 597423 0,611975

F-statistic 32, 081306 21, 870934 34, 210078

Akaike AIC -2, 853770 -3, 518445 -2, 972817

Schwarz SC -2, 676839 -3, 341514 -2, 795886
Akaike Information Criteria -9, 558004
Schwarz Criteria -9, 027212

Fig. 2. VaR(2)-model of interrelation of enterprise activity spheres
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The general view of the cointegration model (ECM) of interrelation between the complex
and local components of the enterprise activity spheres can be represented in the following form [4;
8; 14]:

K K
Al =28, + D 8, (DA 1y + o + >, (DA 1_jug —A 0, +&
i=1 i=0
...................................................................................................... )
K i K i R
A I_ZAGt =a, "‘Z:azu(l)A I_FINt-i Fons +Za42 (')A I_ZAGt—i _7”4u4,t71 + € 4
i=0 i=1
where A I_gy,s ooy A l_z, — variables of the model; a;,, a;(i) — model parameters;
0y 4l ,, — deviation from long-term equilibrium; 2,,...,A,— coefficients reflecting the

speed of the system adaptation and determining the stability of the model; ¢,,...,&,, — errors;

Up =1 pnes = Yo =71 vires —¥s |_zass — lOng-term equilibrium equation (cointegration

equation) normalized by variable 1_gn.

On the bases of analysis of the adequacy of the constructed models and their characteristics
in Eviews [21], the model of the interrelation between the general state and local activity spheres
with 12-month lags was chosen for further research. The type of this model and its characteristics
are shown in Tabl. 4.

Table 4
ECM (12)- model of the interrelation between enterprise activity spheres
Long-term equilibrium equation
(cointegration equation) normalized by variable |_FIN
Cointegrating Eq: CointEql
I_FIN(-1) 1.000000
|_ COMPLEX (-1) -3.097507
I_PROD (-1) 0.307227
|_LABOR (-1) 1.023260
Error Correction: D(I_FIN) |DI1_COMPLEX| D(I_PROD) |D(I_LABOR)
CointEql -0.241704 -0.258475 0.018730 -1.000714
Model of interrelation of complex and local components of enterprise activity spheres
I_FIN | I_COM I_PR I_LB IFIN|I.COM| I PR | LB
I_FIN(-1) 1,546 1,143 0,808 | -1,299 | | PROD(-1) | 1,709 | 0,819 | 0,235 |-2,555
I_FIN(-2) -0,691 0,048 0,071 | -0,032 | I_PROD (-2) |-0,859 | -0,079 | 0,031 |-0,858
I_FIN(-12) -0,515 -0,489 -0,455 | -0,550 | I_PROD (-12) | -0,617 | -0,902 | -0,886 | -1,254

I_COMPLEX (-1) -4,445 -3,076 -1,682 2,597 | I_LABOR(-1)| 0,738 | 0,528 | 0,296 | -0,402

I_COMPLEX (-2) 0,909 -0,753 -0,486 | -0,569 | 1_LABOR(-2)|-0,085| 0,132 | 0,028 | 0,048

I_COMPLEX (-12) | 1,232 1,404 1,419 1,654 |I_LABOR (-12)| -0,216 | -0,207 | -0,182 | -0,169

R-squared 0,530 0,551 0,521 0,597
F-statistic 11,079 11,178 11,044 | 11,421
Log likelihood 170,49 | 207,225 | 196,47 | 185,38
Akaike AIC -2,558 -3,331 -3,105 | -2,871
Schwarz SC -1,241 -2,014 -1,787 | -1,554
Akaike Information Criteria -17,5315

Schwarz Criteria -12,15491

Economic interpretation of the simulation results is based on the principle of «data explain
themselves», which is the basis of VaR-modeling. Stability analysis of VaR-models is a necessary
condition for their practical application [4; 8]. Stability means that the sequence of external shocks
to the VaR system has a finite downward effect. Graphs of the impulse responses functions for the
studied enterprise activity spheres were built in Eviews [21] are shown in Fig. 3.
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Fig. 3. Impulse resposes functions

Analysis of the function of the financial sector proves that the shock changes in this area
cause more negative than positive consequences in the dynamics of the behavior of other areas. The
research of the dynamics of longer period shows that fluctuations decrease and approach zero,
which confirms the stability of system development, as vibrations are damped and the system

reaches a certain steady state.

Thus, the decomposition of variances [4; 8; 20] makes it possible to estimate the proportion
of variance due to shocks of various variables, and accordingly to assess the degree of influence of
interrelations between the spheres on the bases of analysis of their indicators. Analysis of variance
decomposition characterizes the relative importance of the factors influencing the dynamics of
change (variance) of a particular process of the system

Graphs of the decomposition of the variances of the spheres in Eviews [21] are shown in Fig. 4.

Variances decomposition of I_COMPLEX

Variances decomposition of I_FIN
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The dynamics of changes in enterprise general state is largely dependent on the
state of its financial sector (65% - 50%), its state in previous periods (up to 50%)
and only 10% on the state of production and labor resources

The dynamics of changes in the financial sector is practically explained by its
behavior in previous periods (more than 60%) and only 30% is due to the general
condition, the impact of which becomes more significant over time

Variances decomposition of |_PROD

Variances decomposition of |_LABOR
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The dynamics of changes in the production sector by more than 70% is explained
by the dynamics of the enterprise general state, and only 10% - 15% by the state
of the financial sector and its behavior in previous periods

The dynamics of changes in the sphere of labor resources depends on the state of its
production sector (60% - 40%) and its general condition (30% - 40%), its behavior in
previous periods by 15% - 20% and only 10-15% dynamics of the financial sector

Fig. 4. Graph of variances decomposition
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Forecasts based on VaR-models are necessary for the analysis of trends in the enterprise
development in future and decision-making for the formation and selection of priorities of
enterprise development. Graphs in Eviews [21] of actual and forecasted values of integrated
indicators in the spheres of enterprise activity are shown in Fig. 5.
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Fig. 5. Graphs of forecast and actual values of changes in the integral indicators
of the spheres of enterprise activity

Conclusions. The paper proposes tools for improving the strategic management system for
assessing the processes dynamics and the level of their intensity and non-stationarity in local
resource components of an industrial enterprise as indicators of organizational and economic
development and forecasting its change with emphasis on its resource communication component
that will improve the efficiency of information exchange in the management process in the current
context of increased importance of information resources as important elements that provide
competitive advantages for business entities.

The proposed set of models of non-stationary dynamics of development of the enterprise
activity spheres is effective tool for complex study of trends in enterprise development, as it makes
possible to identify and predict unsteady cyclic processes in general and for individual local
spheres, to determine their characteristic trends, the interrelation, and interdependence of the
behavior of the system trajectories, which is the basis for formation of a set of programs and
preventive measures for managing the enterprise development for different time intervals.

The advanced methodological recommendations for assessing the dynamics of development
of the organizational and economic development management system of the enterprise make
possible to carry out additional assessment of efficiency not only through indicators in a specific
period, but also taking into account the processes characterizing the duration of delay of the
management system’s response to the events in internal or external environment based on taking
into account the components influence level on each other.

The practical value of the results is that they make it possible to use systematically modern
approaches to managing the enterprise strategic development and can be implemented in practical
activities as separate industrial enterprises, business structures, and complex business-production
systems. The application of the proposed methodological developments and tools makes possible to
increase the efficiency of monitoring and control of the components of organizational and economic
transformations and their dynamism to provide the necessary level of strategic development
intensity, as well as to ensure the enterprise competitiveness in external and internal markets.
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