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The paper deals with the analysis of fluctuations duality in open economic systems development.
Fluctuations are often seen as deviations from the average states of the system. Fluctuations do perform a
dual task in economic systems development. Firstly, fluctuations may generate a neutral background,
which actuates the protective mechanisms of economic system development. Small fluctuations are
leaving the system at the same level of stability due to negative feedback mechanisms. Secondly,
fluctuations do create preconditions for the transition of economic system to a new level of stability. The
last is promoted by incorporation of positive feedback mechanisms. It is stated in a paper that increasing
returns are related to mechanisms of positive feedback — within different markets, firms, and industries.
Specific economic situations are analyzed to prove the duality of fluctuations in development of real
economic systems.
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Introduction. Interdependence and interrelationships of modern economic systems
requires new methods of research. Classical economic theory with its inherent constant return
to scale cannot describe the wide majority of modern production based on increasing returns.
Modern economic systems have received favourable conditions for realization of natural
selection potential. Temporary research methodology is also changing promoting the
development of synergistic approaches. Categories of synergy, its basic ideas and
methodological approaches have gradually penetrated into different areas of the economics.
Also, it is important to consider the ongoing volatility of economic systems in conjunction
with reproducible economic fluctuations and bifurcations, formed by different kinds of
markets (goods market, capital market, labour market). All these processes are taking place in
conditions of limited resources and tightening of competition.

Fluctuations are oscillations, which can be created by environment, and by the system
itself. Fluctuations are often seen as deviations from the average states of the system. It is
important to note that at the system rebuilding to another level of stability, it is the fluctuations
that play the role of multi-variant development insurance. When the economic system is at
bifurcation stage it is usually selected one or several fluctuations, which define further system
development. Also, like many elements of economic system, fluctuations do showing the
duality effects. The duality of fluctuations is mainly revealed in the restructuring the system
and its stability insuring.

The analysis of recent research and publications. The problems of stationary systems
development are analyzed and studied by many Ukrainian and foreign scientists: O. Balatskiy,
M. Faber, H. Haken, L. Melnyk, I. Prigogine, R.Perman, S. Kharichkov, M. Hvesyk et al.
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However, the research of economic systems development should deepen in the direction to
increase the role of fluctuations for economic system stability insuring. The researches on
fluctuations are of major importance in the context of limited resources and increasing
pressures on the environment.

Setting the research problem. In this paper we put the task to identify the duality of
fluctuations in open economic systems development. Additionally the problem of determining
the place and role of innovation in economic systems development are analyzed.

Fluctuations do perform a dual task in economic systems development. Firstly, fluctuations
may generate a neutral background, which actuates the protective mechanisms of economic
system development. Small fluctuations are leaving the system at the same level of stability
due to negative feedback mechanisms. It should be added that sometimes not only small
fluctuations, but also significant ones can’t change the steady state level. Secondly,
fluctuations do create preconditions for the transition of economic system to a new level of
stability. The last is promoted by incorporation of positive feedback mechanism. Let’s
consider these situations in more detail.

The role of fluctuations in negative feedback mechanism implementation. Fluctuations
can act as a neutral background, slight deviations of system parameters from their average
values, which do not contribute to significant system deviations. Moreover, these individual
fluctuations do push negative feedback mechanism to preserve the former steady-state
parameters. Negative feedback — it is a system reaction in a form of response to the influence
of the external factor. In case of negative feedback the system response action is aimed at
opposite direction to direction of external action factor. In other words, the system is trying to
minimize the influence of this factor, reducing or completely neutralizing the consequences of
its actions and maintaining its previous state. Adaptation mechanisms do realize the functions
of variation, inheritance, selection, retaining the characteristic features of the existing
economic system. Thus, even large fluctuations which do not exceed a certain threshold are
covered by the rest mass of the "quiet" system elements through the adaptation mechanisms
and negative feedback.

The adaptation mechanisms do have a distinctive feature that neither external nor internal
disturbances are not able to move the system beyond the "foreseeable channel of evolution"
corridor [7], prepared by the nature for system development. Thus, possible states of the
system are sufficiently foreseeable in future and the ways of its development are predictable
with reasonable accuracy.

For example, given the increasing risk of external financial markets development, some
national financial and economic markets can properly work, if households do trust the
economic policies of their government and do not make speculative decisions. But in case the
economic system is in chaotic state, a lot of ‘fresh’ energy and large-scale fluctuations have
the ability to change the system equilibrium level [4].

The role of fluctuations in the positive feedback mechanism implementation.
Fluctuations may also play a role of a new state source forming. Fluctuations can change the
difference of energy potentials, due to which the system carries out an exchange with the
environment. If the threshold of system sensitivity is exceeded by the impact of individual
fluctuation under favourable circumstances fluctuations can shake the system and change its
initial state.

Positive feedback is a system reaction to the external action. In case of positive feedback
the system reaction as a response to influencing factor is directed at the same direction as the
influencing impact. In other words, the system is trying to strengthen exposure of the impact
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effects factor, changing its previous state (level of homeostasis) [6]. Positive feedback is the
type of the mechanisms by which the system seeks to strengthen the external impact and
further move away from the equilibrium state [1].

One of the examples of positive feedback in social systems is a positive feedback between
population growth and technological development, which explained the observed up to the
70™ of the last century the hyperbolic growth of the world population. This positive feedback
can be schematically described as follows: technological growth — increase the carrying
capacity of the earth (the expansion of the ecological niche) — demographic growth — more
people — more potential inventors — acceleration of technological growth — the accelerated
growth of the bearing capacity of the earth — even more rapid population growth — rapid
growth in the number of potential inventors — even faster technological growth — further
acceleration of growth carrying capacity, etc. [5]. As an example we can also mention a
positive feedback loop between income and consumption. The bigger the income per capita in
an economy, the more people consume, therefore further increasing their income per capita,
and so on. Ceteris paribus, this mechanism will continue infinitely.

In many industries, nothing succeeds like success, i.e. a successful firm makes money
(output) which is partly used to improve the same reasons of its success (input factors). Costly
innovations (if successful) give rise to profits which allows for further Research and
Development [9].

Increasing returns are the tendency for that which is ahead to get farther ahead, for that
which loses advantage to lose further advantage. The increasing returns are related to
mechanisms of positive feedback — within different markets, firms, and industries. The
positive feedback mechanisms do reinforce that which gains success and aggravate that which
suffers loss. Additionally increasing returns do generate not equilibrium but instability, for
example according to [8] “If a product or a company or a technology—one of many competing
in a market—gets ahead by chance or clever strategy, increasing returns can magnify this
advantage, and the product or company or technology can go on to lock in the market”.

The above mentioned characteristics of specified mechanisms can provide a comparative
analysis of the impact of these mechanisms on the rate of evolutionary processes. In the case
of negative feedback mechanisms the external energy is used to maintain the equilibrium state
of the system at the same level. In the case of positive feedback — the system is forced to bear
the additional costs of its transformation (reconstruction) (Table 1).

It should be noted that for the implementation of adaptation or bifurcation mechanisms
there should be a required background of endogenous and exogenous factors. According to [3]
fluctuations are considered as the most probable source for the economic systems
development. However close to the equilibrium point the system becomes insensitive to
fluctuations (due to the realization of defence mechanisms — a negative feedback).

Accordingly, the economic system often does not detect all of its properties and
development prospects. That is why the innovations are needed to “undermine the system”
and ensure its progressive development. In certain cases, there is a risk that fluctuations in the
form of innovation can lead to a worsening of social and economic relations; in these cases it
is necessary to address carefully the potential conflicts. Due to the "innovation signals in the
form of fluctuations” the economic system acquires the ability to find the possibility of non-
standard transformations [2].

There are three ways to change and transform the economic system: 1) to change the
energy potentials of metabolic fluxes of the system; 2) to change the information entity of a
system (meaning the information code changes), and 3) to block synergies (e.g., blocking
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communication channels / or relationships between the subsystems). And at the end, the
fluctuation can play the role of the trigger, or the “last drop”, when the system has already
reached a high degree of disequilibrium and instability. Let’s demonstrate this by examples of
economic systems behaviour.

Table 1. The reaction of the feedback mechanisms
of enterprise in response to the resources price increase (negative fluctuation)

Feedbapk Direction of the influence Related costs
mechanism
Actions aimed at the preserving of the
sales through:
a) additional marketing and | a) additional costs of marketing
advertising; and advertising;
. b) improvement of product quality and | b) an increase in the cost of
Negative R o . .
maintaining sales through maintaining | production, which, as a rule,
feedback - Lo ; o
the price level or a forced reduction in | leads to a decrease in profits;
sales caused by price increase;
c) preservation of prices in expectation | ¢) decrease in profit volume,
to increase sales and preserve the | which can be received from the
overall level of sales; sale of products;
. . Additional costs for production
L Refusal of earlier products production o .
Positive . : modernization, the opportunity
and transition to production and sale -
feedback costs of production and the
of new products . .
possible sales of earlier products

The main cause of the global economic crisis originated in 2008-2009 years was the
blocking of "signal system" feedbacks, supporting safe modes of the system. The limitation of
economic system before crises was secured by buying power of demand. The decreases in
effective demand (in relation to economic systems) usually proceeded by rapid onset of illness
(crisis). For the economy it implies a need to reduce activity through upgrading or switching
to more efficient technologies, but it has not happened in a particular country (in the U.S.).
And fluctuations in the mortgage sector triggered for the unfolding of the global crisis.

Conclusions. The existence of bifurcation points adds new elements to economic
forecasting such as fluctuations around equilibrium or continuous approximation to the
bifurcation point due to the accumulation of fluctuations.

Smooth transition from one steady state to another is impossible without the proper use of
resources. It is necessary either to provide positive feedback for system elements to
accumulate fluctuations and due to further synergies transform system into a new state. The
second potion is to create conditions to bring the system into essential nonequilibrium state
where through positive feedback and rapid accumulation fluctuations the point of bifurcation
is achieved.

The smooth development is possible only within the same steady state. However it does
not reject the possibility of gradual transition from one state to another and reorganization to
the chosen direction (defined attractor) due to the internal resources costs.
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Jdyanusm ¢guaykryaumii B pa3BUTHH IKOHOMHYECKUX CHCTEM

Ainekcaunr Bacnibesny KysAaTKO™

" KaHOUOAM SKOHOMUMECKUX HAVK, CapiLii npenodasament Kaghedpsl SKOHOMUKIL
u ousnec-aomunucmpuposanusi CyMckoeo 20cyo0apcmeeHHo20 yHugepcumemd,
ya. P.-Kopcakosa, 2, . Cymsl, 40007, Yrpauna,
men.. 00-380-542-332223, e-mail: okubatko@ukr.net

B pabore amamm3mpyercss 3HaYeHHE IyalbHOCTH (IyKTyaruii B pa3sBHTHM  OTKPBITHIX
IKOHOMHMYECKHX cHcTeM. DIyKTyalluu paccMaTpUBAIOTCS Kak KoJeOaHHs, KOTOPbIE MOTYT CO3/1aBaThCs
KaKk BHEIIHEH cpelnod, Tak M BOCIPOU3BOAUTHCA CAMOH CHCTEMOH, 4acTO paccMaTpPUBAIOTCS Kak
OTKJIOHEHHS OT CPEOHHUX COCTOSHUM cuctembl. DIyKTyalMy BBINOJHSIOT JBOWCTBEHHYIO 3agady B
Pa3BUTHH SKOHOMHYECKHX CHCTEM. Bo-mepBbIX, (uIyKTyallMd MOTYT cO3[aBaTh HEWUTpasbHBIH (oH,
KOTODBIH IPUBOJUT B ACUCTBHE 3AILUTHBIC MEXaHU3Mbl SKOHOMUYECKOW CHCTEMBI, OCTaBIIsIsl CHCTEMY Ha
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TOM K€ ypOHE YCTOMYHMBOCTH OJlarojapsi MexaHH3MaM OTPHIIATeJIbHOH OOpaTHOM CBS3M WM aJaNTalui.
Bo-BTOpBIX, (IyKTyaruu MOTYT CO3JaBaTh MPEANOCBUIKM IJIsI MHEepexoja Ha HOBBIH ypOBEHb
YCTOWYMBOCTH Yepe3 BKIIOYEHHE MEXaHW3MOB IOJIOKUTENbHOW 00paTHOHN CBSA3U. BakHO OTMETHTH, 4TO
IPH TIEPECTPOiiKe CHUCTEMBI Ha APYroil ypOBEHb YCTOWYMBOCTH MMEHHO (DIIyKTyallMy BBIIOJHSIOT POJIb
obecriedeHHss MHOTOBAapHAHTHOCTH pa3BuTus. Korzja skoHOMHUecKas cUcCTeMa HaxoauTcss B (ase
Ou(ypKAIMOHHOTO ITepexoAa, U3 OONBIIOro KoIndecTBa (IyKTyariid BEIONPAeTCsl OHO MM HECKOJIBKO
COCTOSIHUIM, KOTOPBIC U OIPEAEIAIOT AaIbHEHIINE IIyTH Pa3BUTHS COLUATBHO-KOHOMUYECKUX CUCTEM.

Kurouesvie cnosa: OTKPBITBIE SdKOHOMHUYECCKHUE CUCTEMBI, ITOJIOKUTEIbHAA U OTPpULIATCIIbHAs 06paTHa$[
CBA3b, 9KOHOMUYCCKUN AyaIu3M, DKOHOMHUYCCKUE (bJ'[yKTyaHI/II/I.

Hyanizm ¢urykryauiii B po3BUTKY eKOHOMIYHHX CHCTEM

Oekcannp BacwiboBud KyBaTKO™

" KaHOUOAM eKOHOMINHUX HAYK, CMAPUT] BUKNAOAY
Kagedpu exornomixu ma 6iznec-aominicmpysanus CyMCbKo20 0epiHcasHo2o yHigepcumeny,
eyn. P.-Kopcaxosa, 2, m. Cymu, 40007, Vkpaiua,
men.: 00-380-542-332223, e-mail: okubatko@ukr.net

Y po06oTi aHami3yeThCS 3HAYEHHS AyaJbHOCTI (PIyKTyaliil y pO3BHTKY BIAKPHTUX EKOHOMIYHHX
cucreM. [lig daykryamissMu po3yMilOTbCS KOJIMBAHHS, SIKI MOXKYTh CTBOPIOBATHCS SK 30BHILIHIM
CepelIOBHIIEM, TaK 1 BiATBOPIOBATUCS CaMOI0 CHCTEMOIO, 4acTo (UIyKTyamii pO3TIsSmaloThes SK
BIAXWMJICHHS BiJ cepelHiX cTaHiB cucteMu. DyKTyarii mposBiIsiOTh eIeMEHTH AyalbHOCTI y PO3BUTKY
BIZIKPUTUX EKOHOMIUYHHX CHCTEM.

IMo-meprre, ¢uykTyamnii MOXYTh CTBOPIOBAaTH HEWTpaNbHUH (OH, SKUil IPHUBOIUTH B JII0 3aXUCHI
MEXaHi3MH EKOHOMIYHOI CHCTeMH, 3aJMIIAIOYM CHUCTEMy Ha TOMY K pIBHI CTIHKOCTI 3aBASKH
MeXaHi3MaM HETaTHBHOTO 3BOPOTHOTO 3B'I3Ky Ta ajzanrarii. HeraTwmBHWII 3BOPOTHHI 3B'I30K — I
peakuis cucTemH, MpH sKii 11 il HampaBieHI B MPOTHJIEKHY CTOPOHY Yy BIANOBIAL Ha Hit0 (axTopa
BIUIMBY. [HIIMMH CIOBaMH, CHCTEMa HaMaraeTbCs MPOTHAIATH BIUIMBY 3a3Ha4yeHOro (Qaxropa,
MOCTA0II0I0YX 200 MOBHICTIO HEWTPATi3yI0UX HACHIAKH BiX HOTo Aii, 1100 MaKCHMAaJIbHO 30eperTH CBil
TIOTIepE/IHIl CTaH.

[Mo-npyre, GuykTyaiii MOXYTh CTBOPIOBATH IIEPEIyMOBH JUIS NIEPEXOAy Ha HOBHH PiBEHb CTIHKOCTI
Yyepe3 BKJIIOUSHHS] MEXaHi3MiB MO3UTHBHOTO 3BOPOTHOTO 3B's13Ky. [103UTHBHMIT 3BOPOTHUIA 3B'SI30K — 1Iie
peakIisi CHCTeMH, KOJM [ii CUCTEeMH Y BIANOBi/Ab Ha Ail0 (hakTopa BIUIMBY CIPSMOBAHI B OJHY i Ty X
CTOpPOHY, IO 1 HampsMOK (akTopy BIUIMBY. IHIIMMH CJIOBaMH, CHCTEMa HaMAaraeTbCsl MOCHIIHTH
pe3yibTaTh (aKTOpa BILUTHBY, 3MiHIOIOUH CBii MOTIEpeIHii cTaH.

BaxmBo Big3Ha4YWTH, 10 NpH MepeOyIOBI CUCTEMH HA IHIIMN PiBEHb CTIHKOCTI came (uUIyKTyamii
BUKOHYIOTB POJIb 3a0€3MeueHHs OaraToBapiaHTHOCTI pO3BUTKY. KoJn eKkoHOMIYHA cucTeMa 3HaXOUThCS
y ¢a3si GipypkauiiiHOro nepexomy, 3 BENUKOI KiTbKOCTI (IIyKTyamiii BUOUpaeThes 0fHa abo KijbKa, sKi i
BH3HAYAIOTh IOJAIBII HUISIXH PO3BUTKY COLIAJbHO-EKOHOMIYHHX CHCTEM. TakuM YHHOM, Iyalli3Mm
GuykTyauiii OpOSIBISETBCS Yepe3 peaji3allilo MeXaHi3MiB MO3UTHBHOTO Ta HETaTHBHOTO 3BOPOTHOTO
3B's3KiB. Y pasi peanizauii MeXaHi3MiB HETaTHBHOI'O 3BOPOTHOTO 3B'S3Ky €HEpris BHUTPAvaceThCs, 1100
MITPUMATH CTaH CHCTEMH Ha HE3MIiHHOMY piBHi. Y pa3i MO3UTHBHOIO 3BOPOTHOTO 3B'I3KY — CHCTEMa
3MyIIIeHa HECTH JOAATKOBI BUTPATH Ha TpaHchopMallito (mepedynoBy) CBOTO CTaHy.

Knouoei crnoea: BIIKPUTI €KOHOMIYHI CHCTEMH, €KOHOMIYHI (UIyKTyamii, eKOHOMIUYHHHA Tyaii3Mm,
MMO3UTHUBHHY 1 HETaTHBHUI 3BOPOTHIHN 3B’ SI30K.
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