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The article summarizes domestic and foreign studies of factor analysis of economic systems that seek the ideal.
Their peculiarity is that they can acquire one of five states: ideal, catastrophic, current, predictive, and targeted. The
tendency of dynamics of economic systems is related to the effect of existing causes and conditions of development,
although after some period these causes and conditions may also change and give rise to other trends of its devel-
opment. The fractal dimension of the dynamic range of the economic system is considered, which enables to predict
its state in the future. Fractals simplify the complex processes occurring in the development of an economic system.
It is very important for modelling economic systems allowing describing the unstable systems and processes and
modelling the future of such economic systems.
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B cmammi y3a2asibHeHO BimYu3HSIHI ma 3aKOpOOHHI 00C/TIOXEHHS (haKmOpPHO20 aHaslisy eKOHOMIYHUX CUCMEM,
wo npazHyms o ideasny. Ix ocobausicms rossizae 8 MoOMy, WO MOXymb Habysamu 0OUH i3 m'SSmu cmaHis: ioe-
anbHul, kKamacmpogiyHull, MomMo4HuUl, npPo2Ho3HUl ma yinbosul. Cy4acHi niénpuemcmsa nepedysarkms 8 yMO-
Bax 3pocmaro4oi Hesu3Ha4eHoCmi i QUHaMIHHOCMI Coyia/lbHO eKOHOMIYHO20 cepedosulya, Wo xapakmepusyemncsi
CK/1a0HOK0 HEJTIHIGHO cuCmeMOoro MoJIiMUYHOI, coyiasibHO-eKOHOMIYHOT, KOHKYPEHMHOT i MeXHO/102i4HOT B3aEMOOIT.
Oco6/1usoi akmyasibHoCcmi Habysae MpobsieMa 3abe3rneqyeHHs yrnpas/iHHA rnpoyecamu po3sUMKY eKOHOMIYHOI cuc-
memu i cripsimysaHHs ii 0o ideasy. 308ciM HOBUL N02/1510 HA MUMaHHS Yrpas/iiHHS MoMPUEMCMBOM K CK1A0HO
E€KOHOMIYHOIO CUCMEMOK Ha opaaHisayiliHuli MexaHi3m, Wo nokiadeHull 8 OCHOBY yrnpas/liHHS, dalomb KOHYenyii
meopii xaocy, eHepeemuku, esosoyiliHOI meopil op2aHizayii ma iHWUX CUCMEeMHUX HayK. 3a3HaveHi paHiwe meopii
00C/1idXYoMbCS1 I3 BUKOPUCMAaHHSIM ¢hpakmasiis, 3a 00NOMO20HK0 SIKUX B sIBULAX, WO paHilue BBaxXasucs BUNaoKo-
BUMU, BOAEMbCS BUSIBUMU HOBUU 1OPsIO0K abo HOBY cmpykmypy. [0/108Ha MpuYUHa 3acmocyBaHHs1 (hpakmasibHo20
MOOesoBaHHsI 1osisieae y (hyHoaMeHmasibHUX 0CO6/1UBOCMSIX MPUPOOU eKOHOMIYHOI cucmeMu, a caMe: MexaHi3Mm i
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NPUAHINPOBCbKA AEPXABHA AKALIEMIA
BYOIBHULITBA TA APXITEKTYPU

CmpyKkmypHa opaaHisauisi 8 YisioMy ma if ck1adosux; MPUHYUI iepapxiyHoCcmi Ha BCiX MacuwmabHUX PiBHSIX Cycni/lb-
cmea; cucmemMamuyHa 3MmiHa mexHosioaii BUPOBHUYMBA, HEOOHOPIOHICMb CUPOBUHU 07151 BUPOBHUY020 Npoyecy.
YnpasniHHA nidnpuemMcmaoM sk EKOHOMIYHOIO CUCMEMOI0 € HaCMI/IbKU CKAAOHUM MPoYecom, wo rpu to2o 4oc/i-
OXeHHIi He 0oCUMb BUKOPUCMAHHST MifIbKU 3HalloMux 06’eKmiB K/1acu4Hoi eeomempii. Hacmisibku X ck1adHOK ma
ippeaynisipHoto € duHamika nionpuemcma. Tomy, npu 00C/IOXEHHI (OYHKYIOHYBaHHS MidnpuemMcmaa rnporoHyemsCcsi
3acmocosysamu hpakmasibHe MoOe/itoBaHHs. TeHOeHYisi QUHaMIKU eKOHOMIYHUX cucmeM r108’si3aHa 3 Oieto ICHY-
FOYUX MPUYUH ma yYMOB PO3BUMKY, Xo4a Mic/isl 0esiKko2o nepiody yi MPUYUHU | YMOBU MAaKOX MOXYmb 3MiHUMUCS
ma rnopooumu Bxe iHWi meHoeHyii io2o po3suUMKy. Po32/1siHymo ¢hpakmasibHy PO3MIPHICMb OUHaMIYHO20 psidy
E€KOHOMIYHOI cucmeMu, Wo 0ae MOX/usicmb CripoaHo3ysamu if cmaH y malbymHbomy. ®pakmasiu 003B80/190Mb
cripocmumu cknadHi npoyecu, siki 8iobysarombCs Npu po3BUMKY eKOHOMIYHOI cucmeMu, Wo Oyxe Bax/iuso 0/1s1
ModestosaHHs if osediHKu, 003B80/151I0Mb ornucamu Hecmabi/ibHi cucmemu | Ipoyecu ma smModenosamu malbymHe

maKux eKOHOMIYHUX CUCMEM.

Knrouosi cnosa: ekoHOMiYHa cucmema, ghpakmasibHUll aHasni3, QuHamidHul psio, hpakmasibHa PO3MIPHICMb.

B cmambe 0606ujeHbl 0medecmBeHHbIe U 3apy6exHble UCC/1e008aHUsT (hakmOpPHO20 aHasu3a SKOHOMUYECKUX
cucmem cmpeMsILuxXcsi K uoeasy. VIx 0CO6eHHOCMb 3aK/iro4aemecsi 8 moM, 4mo Mo2ym Haxooumbscsl 8 O0OHOM U3
asmu cocmosiHul: udeasibHOM, Kamacmpoghu4YeCKOM, MeKyuweM, MPO2HO3HOM U yesnesoM. TeHOeHyus1 AUHaMUKU
9KOHOMUYECKUX cucmeM cssidaHa ¢ delicmsueM Cywecmsylouwux NpuduH u ycaosuli pazgumusi, Xomsi focse He-
KOmopo2o nepuoda amu ApuU4UHbI U YC/A0BUSI Makxe Mo2ym U3MEeHUMbCS U Nopodums yxe dpyaue meHoeHyuu
e20 passumusi. PaccmompeHa hpakmasibHasi pasMepHoCcmb OUHaAMUYECKO20 psida IKOHOMUYECKOU cucmeMsl, 4mo
daem B03MOXHOCMb CrPO2HO3UPOoBamb ee cocmosiHue 8 bydyuieM. dpakmasibl 0380/150M yAPoCMUMb C/A0XKHbIE
MPOYECChI, KOMOPbIE NPOUCX00sIM 8 NPOYEcce pa3sumuUU 3KOHOMUYECKOU cucmeMbl, YmMO OYEHb BaXXHO 07151 MO-
desiuposaHusi ee nosedeHus, Mo380/A0M onucams Hecmabu/ibHble CUCmeMb! U MPOYECChl, @ Mak Xe CMOoOe/upo-

samsb 6ydywee makux SKOHOMUYECKUX CUCMEM.

Kntouessle cnosa: akoHoMuyeckasi cucmema, (hpakmasibHbIl aHas1u3, duHamuyeckuli psid, hpakmasibHasi pas-

MEpHOCMb.

Problem statement. At the present stage of
development, Ukraine’s economy is in a crisis,
caused by many reasons, including the crisis in the
manufacturing sector.

Modern enterprises operate under the conditions
ofincreasing uncertainty and dynamism of the socio-
economic environment characterized by a complex
non-linear system of political, socio-economic,
competitive, and technological interaction. The
enterprise is an economic system and, therefore,
the problem of providing management of the
processes of development of the economic system
and directing it to the ideal becomes especially
topical. At the same time, completely a new look to
the issues of business management as a complex
economic system, the organizational mechanism
underlying the management give the concepts of
theories of chaos, energy, evolutionary theory of
organization and other system sciences.

Recent theories are studied using fractals
to find out a new order or a new structure in
phenomena that were previously considered
random. Managing an enterprise as an economic
system is such a complex process that it is not
sufficient to use only familiar objects of classical
geometry. The dynamics of enterprises are equally
complex and irregular. Therefore, it is obvious that
when studying the functioning of an enterprise, one
should use fractal analysis, in particular, the fractal
dimension of a dynamic range of factors affecting
the development of the economic system.

Analysis of recent publications.

A significant contribution to the development of
theoretical and methodological aspects of fractal

modelling has been made by such famous national
and foreign scientists as: V.Y. Ruban, I. Kornay,
M.T. Matveev, M.P. Pratsovytyi, E. Feder, P. Kokh,
B. Mandelbrot.

Coverage of previously unresolved parts of a
general problem. Almost all economic processes
are wavy, and today the problem of explaining
the nature of this phenomenon exists. One of the
ways to solve it can be to study the microcycles
that exist in business systems of any level. For
this purpose, it is enough to represent graphically
the acceleration of the movement of any indicator
featuring one or another aspect of the economic
activity of the system in order to see the cyclicality
of the process under study.

The study of the dynamics of the development
of economic systems at different levels is the
availability of tools that would adequately reflect
the process of the development in the model.
A specific feature of modelling of economic systems
is the inability to conduct an experiment based on
the obtained model. As a rule, the ultimate goal of
modelling is to form some set of criteria used in
future decision-making.

Another feature of modelling of the economic
system is determined by the specificity of the source
information for model construction. In most cases,
this information is presented as dynamic ranges by
some parameters of the studied object. The length
of such ranges is usually limited to 10-12 intervals.
The adequacy of the model is determined by the
quality of the source information and its quantitative
representation. While studying technical systems,
interpolation procedures are widely used, this
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in some cases compensates for the quality of
the source information by increasing its quantity.
For business systems, this approach cannot be
applied since most of the processes occurring are
strictly deterministic. The system allows fixing their
parameters only at certain moments determined
by the structure, and in the interval between them,
there is in the state of uncertainty from the point of
view of the researcher. This leads to the conclusion
about the problem of improving the quality of the
model due to the quantitative component of the
source information obtained by interpolation. In
other words, the trends of the system development
should be sufficiently set in the model; attempting
to compensate for the quality of the model by the
amount of source information can lead to more
distortion of the values of the resulting model
parameters.

While dealing with the problem of studying
the undulating nature of processes occurring in
economic systems, most researchers use a rather
limited basic set of typical models: polynomial,
logarithmic, logistic, Gompertz function, and some
others. These models, except for the first one,
describe fairly well the processes with gradually
decreasing growth rates at the end, but such
processes can occur only in an idealized economic
environment. The second derivative in these
models is monotonically decreasing over the whole
range of the research, so there is a doubt about the
relevance of this model to reality. The only question
that can be answered by mentioned models is the
general trend of the system, but nothing more.
Attempting to distinguish individual factors from the
general processes described by such models is, in
practice, doomed to failure.

In practical studies, the polynomial model
is often used. It lacks some disadvantages of
considered models, including the problem with
the monotonically decreasing value of the second
derivative. But it also sufficiently describes
economic processes, one property of which is
cyclicality. The reflection of this property is possible
in a polynomial model of the degree of polynomial
9-14. Naturally, the interpretation of the obtained
model parameters loses any economic content
already on polynomials of 4-5 degrees. On the
other hand, trying to describe complex phenomena
by a quadratic or cubic polynomial, as practice
shows, is not convincing enough.

There is a special position in the list of basic
knowledge of the family of models based on the
use of Fourier series. Paradoxically, but the use
of these models to analyse economic processes
is not widespread today, although there have
been developed many numerical methods for
approximation of Fourier coefficients. The reason
for this seems to be the high degree of conservatism
of economic researchers.

A brief overview of approaches to modelling
economic processes based on the analysis of
dynamic ranges allows drawing the following
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conclusion. In most studies, the modelling process
comes down to finding a trend, with cyclical and
random components remaining outside the model.
Particular consideration should be given to the
cyclic component. In the traditional interpretation,
it describes long periods of relative growth and
decline of the studied process. Thus, simple
models can be described this way, but it has
nothing to do with reality. In models that claim to
describe economic processes, cyclicality should
be taken into account in the trend itself and be its
formal basis. In this case, cyclicality is filled with
other content that is reflected in the content of
the model, rather than in the form for which the
source information is selected and by which some
elementary model is processed.

Another problem with modelling of economic
processes is that a priori they assume that the
process is stationary, which is a profound mistake.
The process described by the cyclic component,
which in turn cyclically changes the phase and
amplitude, cannot inherently be stationary. This fact
is confirmed by many studies based on Wavelet
analysis and Elliott waves. Unfortunately, this area
is well developed enough to study other aspects of
economic processes.

A common problem of these standard
approaches to modelling processes occurring in
the system is the implicit irrelevance of the actual
process to the stationary. This can be confirmed
by the fact that the model data is based on an
additive component in the interpretation of the
dynamic range. The approaches used in studying
the dynamics of economic systems have their
disadvantages and advantages.

There is an interesting problem of research
of functioning of an enterprise as an economic
system by means of fractals, which strives for the
ideal, resulting in the possibility to find the fractal
dimension of the dynamic range of the economic
system. Fractals should be considered as a self-
similar structure whose image is independent of
scale, a recursive model, each part of which in the
course of development replicates the development
of the entire model as a whole. For effective
functioning, an enterprise must be a system that
strives for the ideal. The peculiarity of the class of
systems that aspire to the ideal is that when they
perform a certain task, they move to a new task
that brings them even closer to the ideal. Then,
an enterprise should be considered not simply as
a combination of several economic objects but a
system of economic objects that have a synergistic
effect. Methods of fractal theory interact closely
with the popular trend in the study of complex
systems — synergetics. Synergetics is known to
study systems that consist of a large number of
components and subsystems that interact in a
complex way and study their behaviour as a whole.
Such systems are dynamic as they are constantly
evolving and in the process of such development,
they strive for the ideal.
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The purpose of the article is to study the
functioning of an enterprise using fractal theory.
Fractal analysis in its content is a method based
on the use of the principle of recursion: it proceeds
from the assumption of the appropriateness of
recursive communication in a dynamic series,
which describes the dynamics of studied
processes, allows identifying the connection
between economic objects and phenomena that
determine the behaviour of the studied economic
system. Fractals determine the basic structure
of changes in the socio-economic environment
and allow us to predict with sufficient accuracy
the possible tendencies of the development of
economic systems that aspire to the ideal.

The main body of research. The fractal
theory is very young; it appeared in the late 60s
of the twentieth century. Benoit Mandelbrot, the
inventor of the term «fractal», can rightfully be
considered the father of fractals: «l coined the
word ‘fractal’ using the Latin adjective ‘fractus’,
which means irregular, recursive, fragmentary»
[2, p. 53]. The first definition of a fractal was also
introduced by B. Mandelbrot. Fractals are called
objects that have the property of self-similarity.
This means that a small fragment of the structure
of such an object is similar to another, a larger
fragment and even the structure as a whole. In
the simplest case, a small fraction of the fractal
contains information about the entire fractal. The
objects of nature, such as the outlines of clouds,
branches of trees, coral reefs, also have the
property of self-similarity. It is not for nothing that
nature «loves» fractal forms, which is emphasized
precisely by the fact that they are constructed by
the simple reproduction and resizing of one basic
element. Fractals are used in the study of objects
that have several variants of development, and
the state of the system as a whole is determined
by its current position. The dynamics of the
enterprise’s development as an economic system
is closely linked to the states in which the system
may reside at any time. There are five states that
can be distinguished:

1. The ideal is considered as the state to which
an enterprise aspires but cannot reach it, that is, its
position at which it operates at no cost, which is not
possible in real life.

2. We consider a catastrophe as a state in
which an enterprise does not want to be under any
circumstances.

3. The current state (actual achieved) is
considered as the state of an enterprise in which it
is currently located.

4. The forecasted state (expected future) is
considered as the state of an enterprise in which it
expects to find itself.

5. Target (desirable future) is considered as the
state of an enterprise in which it wants to be in the
future [4].

In the process of dynamics of development,
an enterprise strives for the ideal. The state of

the economic system is determined by the factors
that influence the dynamics of this system. The
study of economic systems and processes leads
to the study of ranges of dynamics. The general
approach to the analysis of dynamic ranges is to
identify the main factors that affect the separate
units of dynamic ranges. The most important
components that affect the components of the
dynamic ranges are considered the long-term
components determining the changes in the
ranges as a whole. An enterprise that is in one of
five states is constantly affected by a number of
factors that can be divided into three groups:

1) constant factors of non-cyclical property,
such as scientific and technological progress,
demographic factors, use of natural resources;

2) constant cyclical factors, both economic and
social.

3) accidental and temporal factors, such as
cataclysms, natural disasters [1].

The tendency of the enterprise dynamics
is related to the effect of the existing causes
and conditions of development, although after
some period these reasons and conditions may
also change and give rise to other trends of its
development. Introduction to the study of random
factors is quite limited, using patterns such as
Gaussian or Poisson random processes.

Many experimental data have fractal statistics
that can be analysed using fractal analysis
methods. One of the promising areas of fractal
analysis is the study of the dynamic ranges
of economic systems characterized by fractal
dimension. Fractal sets are determined by the
Hausdorff dimension, which is larger than their
topological dimension, which acquires exclusively
integer values. The dimension of a single point
set is considered to be zero; the dimension of the
segment, straight and circle is considered equal
to one; the dimension of the n-dimensional cube
is n. Moreover, the topological dimension of a
set is zero if for any point of a given set there
is any arbitrarily small circle whose boundary
does not intersect with the set. The topological
dimension is n if for any point of this set there is
at any arbitrary small scale the boundary of which
intersects the given set by the set of dimensions
(n - 1) and, in addition, n is the smallest positive
number, for which this condition is fulfilled.
Consider the concept of the Hausdorff dimension
in the example [2].

Let the square have a broken line of unusual
shape. We measure the length of a line by length
segments. Then, if the broken line whose length
we measure has a fractal nature, that is, a fractal
line, then its total length L does not go to the finite
boundary, as it should be for the ordinary line, but
it goes to infinity by a power law. The Hausdorff
dimension D has the following numerical value:
1<D <2.

In addition, for fractal dynamic series at intervals
t0 <t < T span of the parameter R
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of dynamic range.

Based on this expression, knowing the fractal
dimension of the dynamic range and the span of
the parameter at a certain interval, it is possible to
predict the possible value of the span of an arbitrary
parameter of the economic system in the future.
The fractal dimension of D and its dependence on
all possible parameters describing the influence of

, where D—fractal dimension

the factors determine the dynamics of the system
that is seeking the ideal.

Thus, fractals can simplify the complex
processes that occur in the development of the
economic system, which is very important for
modelling economic systems, allow us to describe
unstable systems and processes, and most
importantly, to model the future of such economic
systems.

Conclusions. The use of fractal dimension and
its dependence on the parameters that influence
the factors that determine the dynamics of the
studied economic system is effective in predicting
the state of the economic system in the future.
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