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The system model of two sector economics, in which power and production sectors
acts separately, is described. Production is divided into two sectors - the first sector
produced the final product, and the second sector - the energy that is required to produce
the final product. The models for the sectors power are recorded. The system model as the
system of differential equation is obtained. An algorithm for defining identification
parameters is described. Control parameters for system model for main macroeconomic
indicators are shown.
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Introduction. As we know, Ukraine's economy greatly depends on the supply
of imported energy raw. Rising prices for energy raw leads to change in all
macroeconomic indicators, including an increase in the price of goods. However, it is
unknown how much the price of goods will increase at different modes of energy raw
price changes. To conduct prediction of volatile economy we consider system model
of two-sector economy with concretisation of the energy sector. That means the
economics is modelled by systems of differential equations. When we try to do
simulations and predictions based on this model, it is assumed that all involved
parameters (such as coefficients of real state of economics) are known. However, first
of all these parameters have to be determined. Since they are frequently hardly
accessible to direct measurements, they have to be fitted from indirect measurements.
This leads us to the problem of parameter identification.

Analysis of recent researches and publications. For research and forecasting
future economic situation there are many methods, namely the method of time series;
methods for linear and nonlinear regression analysis by simulation; econometric
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models. However, analysis of existing models has found that they do not implement
system approach [4, 7, 9]. Specificity of system approach of building a
macroeconomic model is that this approach focuses on integrity of various types of
complex object relationships and brings them into a single theoretical picture. First
system economic model was built in the works of Petrov [8].

Main purpose of the article. The aim of this article is to develop a
methodological approach to defining the parameters of system model of economics.
This approach could be used for prediction of future scenarios of economics
development.

Results and discussions. Let’s consider a closed economy, i.e. the economy
without foreign exchange. All economic agents act on the perfect competition market.
Prices for product and recourses are formed by the interaction of aggregate demand
and supply of goods.

Production is aggregated into two sectors. The first sector produces end product,
part of which is used as a consumer product, and others part to create capacity in both
sectors. The second sector processes an energy raw (oil, gas and coal), which is spent
in the first sector while producing process, and for the final consumption of
population [1,6].

The production function of the first sector is represented by:
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where §- salary wage, 0, - price of the first sector product, p, - price of the

second sector product (correspondingly gas, oil and coal).
The total power changes could be written as

dM,
dt

=1 — M, €)

where /; - speed of creating new facilities.

The second sector is subdivided into three parts. The supply of raw material is
represented by equations:
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here My , M), M, —gas / oil / coal processing power; f,(xy), f,(x)),

f,(x)) - production functions for gas, oil and coal sectors, respectively; v , V),

G
v/ - the number of gas / oil / coal raw materials consumed; x° = Ve — - amount of
M
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gas raw per unit of power involved in processing gas; x;’ =

4
per unit of power involved in the production of oil products; x} = VEV - amount of

2

coal raw per unit of power involved in coal processing.

The population is divided into two groups: workers and owners. Workers and
owners consume the product first sector and energy (oil, gas and coal) in fixed
proportions. Employee's income is only salary, it is spent on consumption.

Energy cannot be stored, so the price of energy varies depending on the supply
and demand for it. Producers create a unified system of energy supply. So when
demand is lower than supply, the price of energy decreases much more slowly than it
increases when supply is less than demand.

Based of the above reasons (as well as the results of [2,3,6]) the closed system
of functional differential equations for the power sector and capital markets and the
prices of basic products sector wages, prices of gas, oil and coal is obtained (process
is fully presented in the [3]):
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Since this system of nonlinear differential equations has a quite sophisticated
look, it is difficult to investigate analytically its stability. In previous works [2] we



ECONOMIC PROCESSES MANAGEMENT
international scientific e-journal (ISSN 2311-6293)
epm.fem.sumdu.edu.ua

Ne2 — 2015

have shown the stability of the solution as the results of computer simulation. It is
proved that for the some set of identification parameters the solution is stable.

In order to reduce the discrepancy between experimental and numerical
development, a parameter automatic identification procedure from rheological test is
formulated as an inverse problem. The direct model, which permits to simulate the
large strain behaviour during the rheological test, is a Finite Element Code [5] The
inverse problem is formulated as finding a set of rheological parameters starting from
a known constitutive equation. The goal is to compute the parameter vector which
minimizes an objective function representing, in the least square sense, the difference
between experimental and numerical data. The high nonlinearity of the problem to be
solved requires the use of an accurate evaluation of the sensitivity matrix by
analytical differentiation of governing equations with respect to the parameters.

Identification system parameters are chosen as a solution of inverse problem.
This means that projected solutions of the system should be to some extent similar to
the real dynamics of the appropriate values of Ukraine in the last 10 years.

Based on the above statements the identification parameters of the system model
are defined: »,,h, — capital intensity per unit (for the first and second sector,

respectively); u;,u,— the rate of disposal capacity due to deterioration of assets; A —
growth rate of labour supply; § — time constant which characterise the relaxation of
changes in the share of investment; p, — the price of energy; u ,u, — write-off rate
of production equipment; k— price of gold (or currency) in gross domestic product;
¢"— provision of bank reserves; A — time scale wages in the labour market; n — cost

of gross domestic product, consumed by the owners;c" — energy consumption per
unit of product 1st sector.

Conclusions and further researches directions. In this article we investigated
the problem of defining identification parameters for system model for energy
dependent economics, which can be modelled by systems of partial differential
equations. System identification system parameters are chosen as a solution of
inverse problem. After defining parameters, this model enables the mathematical
description of the entire economy as a whole, that is, change in any input would
change all the original results.

That is system model allows someone to build the system forecasts, make
certain assumptions about the economy over time, check the results of the theory in
the system, not on the real economy (use simulation modelling).
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IPOBJIEMA ITEHTU®IKAIII MAPAMETPIB EHEPI'O3AJIE2)KHOI EKOHOMIKHA
I'aiiny4ox OJiena BacuniBna
KaHOuoam eKOHOMIUHUX HAYK, 00yeHm, O0UeHm Kadheopu nPpUKIAOHOl MamemamuKu,
Hauionanvnuii ynieepcumem ""Jlveiecoka nonimexunika'’, Yxpaina

Onucano cucmemHny mooenb 080XCEKMOPHOI eKOHOMIKU, V AKIU GUOLIAECMbCA eHep2emudHull
cekmop. Bupobnuymeo nodiniecmvcsi na 06a Cekmopu - nepuiuil cekmop 6upoOJisaE KiHyesull
npooyKm, a Opyeutl CeKmop - eHepeilo, HeoOXiOHy ONisi OMPUMAHHS KIHYe8020 NPOOYKMY.
3moodenvosano  nomyowocmi  eHepeemuuHoeo — cekmopy. Ompumamo  cucmemHy — MOOeb
EHep203aNedHCHOI eKOHOMIKU Y 8u2iA0l cucmemu ougepenyianrbHux pigusanb. Onucano anreopumm
onsl eusHaueHusi napamempie idenmuixayii. Hasedeno napamempu KepysamHs CUCMEMHOINO
MOOenN0 0Nl OCHOBHUX MAKPOEKOHOMIYHUX NOKASHUKIS.

Knrwowuoei cnosa: cucmema mooenb 080XCEKMOPHOI eKOHOMIKU, cucmema OugpepenyiaibHux
DIBHAHb, napamempu Kepy8aHHs.

IMPOBJIEMA WJIEHTU®UKAIIMU TAPAMETPOB SHEPITO3ABUCUMON
9KOHOMMUKHU
I'aiinyyok Enena BacuibeBHa
Kanouoam 3KOHOMU4ecKUx HaykK, 00ueHm, 0oueHm Kagheopvl NPUKIAOHOU MAMEMAMUKU,
Hayuonanvuwtit ynueepcumem "'/Iveéoeckana nonumexnuka', Ykpauna
Ilpusedena cucmemnas mooenb 08YXCEKMOPHOU IKOHOMUKU, 6 KOMOPOU BblOessemcsl
9Hepeemuyueckuil cekmop. Ilpouzeoocmeo denumces Ha 08a cekmopa - nepevlil CeKMop NPou3800Uum
KOHeuHblll NPOOYKmM, a 6MOpOU CEeKmop - dHepeulo, HeoOXOOuMyro OJisi NOJAYYeHUs KOHEeUHO2O
npooykma. Cmooenuposan mMowHocmu sHepeemudecko2o cekmopa. llonyyena cucmemuas mooens
9IHEP203ABUCUMOL IKOHOMUKU 8 8ude cucmemvl oughghepenyuanvuuix ypasuenuu. Onucan areopumm
o751 onpedeneHusi napamempos uoeHmuguxayuu. Ilpusedensvt napamempwl ynpasieHus CUCMEMHOU
MOOenbI0 0151 OCHOBHBIX MAKPOIKOHOMUYECKUX NOKA3amelel.
Kntouesvie cnoea: cucmemnas  Mmooenb  O8YXCEKMOPHOU  IKOHOMUKU, — CUCmeEMA
oughgpepenyuanvHvlx ypasnenutl, napamempsl YnpagieHus..



