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TH®OPMAIIHI TEXHOJIOT'Ti B EKOHOMIIII

UDK 004.77
L. DVORAKOVA, M. VOCHOZKA

APPLICATION OF NEURAL NETWORKS TO PREDICTION
OF COMPANY FUTURE DEVELOPMENT

Abstract. Application of neural networks to prediction of company future
development is much more conceivable now than before. Exploitation of
data is one of the most important parts of possible prediction of company
development. There are a lot of possibilities how to apply such data and
what particular neural network to chose. Development of neural networks
dates from 1943 when Perceptron was described and a lot of neural
networks have been developed since then. New hybrid neural networks,
which are often more accurate than only single-layer and multi-layer
networks are being developed even now. The way how they can learn and
assess data is substantial for their application in economy.

Keywords: Neural networks, Multi-Layered Perceptron, Imperialistic
Competition Algorithm, Kohonen Self-Organizing Map, Prediction,
Bankruptcy.

Introduction

We are able to solve complicated problems like prediction in insurance and
banking, identification of radar data, detection of explosives at airports,
consignment sorting according to zip codes and many more by means of neural
networks nowadays. Neural networks are frequently used for so called data mining,
particularly in economy, where prediction of company future may be based on data
from the past.

«A structure for distributed parallel processing of data consisting of a certain,
usually very high number of interconnected processing elements can be generally
considered an artificial neural network. Each of the processing elements can
simultaneously receive any finite number of various input data. It can transfer any
finite number of equivalent data on the status of a single, however plentifully
branched output to other processing elements. Each processing element transforms
input data to output data according to a certain transfer function. The content of its
local memory can also be applied within that» [11].

Neural networks are basically classified under single-layer networks like
Perceptron, Hopfield network, Kohonen network and multi-layer networks like
ML-perceptron, GMDH (Group Method of Data Handling), Neocognitron, RBF
network (Radial Basis Function) and ART (Adaptive Resonance Theory) network.

© L. Dvorakova, M. Vochozka, 2015
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Prediction by means of neural networks and their best advantage is their ability
to learn from examples and to express non-linear dependences, however estimation
of error size or definition of reliability interval is impossible. The prediction
character is based on the available data:

—single timeline,

—single line with additional information:

a) derivative course,
B) intervening variables,

— several mutually similar timelines (information on companies from the same
sector),

— special selection of parameters [11].

Finally we need quality software (e.g. STATISTICA, MATLAB) but hardware
as well for simulation of neural networks with regard to collection of the data we
want to analyse.

1. Materials and Methods

A neural network consists of a combination of several neurons, where a neuron is a
processor unit playing an important role for operation of an artificial neural
network. Figure 1 shows what a neuron consists of (weight w, activating function f
or distortion b). The neuron output is calculated from the equation:

a=f(b+w=*p)
where p is the input vector (r is the input vector dimension), w is the line vector of

weight, b is the distortion value, f is the activation function and a is the output
neuron (Sajad Abdipour 2013, [1]).

251
w
P2 '
w, Z(Pi“’i n > f (psw; a
+b) + b)
T
Pr
b
1

Figurel — Neural neuron

Source: Abdipouret al. (2013) [1].
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2. Why are artificial neural networks used for prediction

Acrtificial neural networks (Lipmann, 1987, [4]) are information processing systems
used for simulation of human thinking. This thinking is based on the human brain
function and activity, where historic data and paradigms of these data are used for
learning. They have the following properties:

— they learn the relations between inputs and outputs;

— they are resistant enough to cope with data noises;

— they have a good ability to generalize. Unless they have not faced an exact
example yet, they are able to estimate well;

—they are able to learn highly non-linear relations;

—they do not create any assumptions for further redistribution of training data.

3. The beginnings of neural networks

The development of neural networks is relatively long, however a high number of
partial operations working without an algorithm enabling a neural network to adapt
itself to solution of a particular problem is the most important ability. These are the
basic neural networks:

— McCulloch, Pitts (1943) — Perceptron, Formal Neuron;

— Hebb (1948) — Hebb learning;

— Rosenblatt (1958) — Rosenblatt Perceptron;

— Widrow, Hoff (1960) —~ADALINE (Adaptive Linear Neuron);

— Widrow (1962) — MADALINE (Multiple Adaptive Linear Element);

— Ivachnénko (1968) — GMDH (Group Method of Data Handling);

— Minsky, Papert (1969) — book: Perceptrons;

— Fukushima (1978) — Neocognitron;

— Grossberg (1980) — ART (Adaptive Resonance Theory);

— Hopfield (1982) — Hopfield Network, Energetic Function;

— Kohonen (1982) — SOM (Self-Organizing Maps);

— Kirkpatrick (1983) — Simulated Annealing;

— Ackley, Hinton, Sejnovski (1985) — BoltzmannMachine;

— Parker, Le Cun (1985) — Backpropagation;

— Bromhead, Lowe (1988) — RBF (Radial Basis Function).

4, Results

Evidence of the use of artificial neural networks can be found in articles by authors
like Luther (1998) [7], Nasiret al. (2000) [8], Shah and Murtaza (2000) [10],
Anandarajan et al. (2001) [2], Mehrazin et al. (2013) [6], which try to predict the
future development of companies in comparison with singe-dimensional analyses,
multiple discrimination analyses or probability conditioned models and the often
compare the individual models of neural networks with modern hybrid neural
networks.

Abdipouret al. (2013) [1] try to determine which of the neural network is the
most reliable in bankruptcy prediction. For comparison they chose Kohonen’s —
Self-Organizing Map anda hybrid neural network MLP — ICA (Multi-Layered
Perceptron) — (Imperialist competitive algorithm).
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Figure 2 — A Multi-Layered Perceptron
Source: Abdipour at al. (2013) [1].

MLPcan be expressed by the formula:

y = Jcout(Bout + Jch(l_;h + ﬁWh)Wout)

where p is the input vector, by, is the preferred hidden layer, by is the output layer,
W, is the weight of the matrices in the hidden layer and W, is the output layer
weight, his the activation function of a neuron in the hidden layer and out the
activation function of a neuron in the output layer and y is the network output
vector.

The activation function uses the tangsig function in the middle layers, calculated
as follows:

_ 2
~ (1 +exp(-2X)) -1

Y

Sum of squared error is the performance indicator in training, i.e. the weight of
matrices and preferred vectors should be updated to minimize the mean square
error. See the following equation:

1 n
MSE = ;zi T L (T = Outye)?

Imperialist competitive algorithm (ICA) is a new algorithm in the field of
evolution computations population-based on stochastic algorithm. The algorithm is
inspired by imperialistic competition. It tries to present imperialistic social policy,
to control more countries and to use their sources in which the colonies usually
dominate.
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Figure 3 — Generating the initial empires
Source: Rajabioun at al. (2008) [7].

We understand from fig. 3 that the bigger the empire the higher the opportunity
to own more colonies. The best countries are always chosen so as neural networks
can be used as weight, this optimization process continues until the required
accuracy level is reached. However other closing conditions like a definite number
of iterations cannot be used.

Vi

y2 Vn

Figure 4 — Kohonen's Self-Organizing Map (KN)

Source: Abdipour at al. (2013) [1].
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One-dimensional KN with input y = (y1, V2,...yn)T € Rn and output z = (zy,
Z5,...zm) T €Rm. For the output neuron the ziis given by the formula:

n T
Zi=zj=1Wij)’i=Wiy

Where ij is the weight of w; and w; = (Wi, Wi, ... Wi,)T where i is vector
weight. The output vector that is first determined for comparison of similarity
between the input y and the weight of the vectors {w;, i =1, ..., m} is the training
winner. The weight of the vector of the winning neuron is then updated.

The common rate of similarity between the two vectors is Euclidean distance:

[]=1—wae
L

Where i is the intensity. Weights of vectors according to KN are updated as
follows:

wleW = wll + p(y — wP')s;, i=1..,m,

Where n, n > 0 is the learning rate and §; is the unit for the winning neuron,
which has the lowest [];, otherwise it is zero. The learning algorithm is reduced:

wleY = (1 —n)w? +ny
w; =w/"%, j=1,..,m, J#i

5. Discussion

Abdipour at al. (2013) [1] tested the data by means of the following financial
ratios:

— working capital/total assets,

— retained earnings/total assets,

— earnings before interest and taxes/total assets,

— exchange value equity/book value of total debt,

— sales/total assets.

The data the authors used for analysis are financial ratios of two years before
bankruptcy of bankrupt companies and selection of healthy pairs. The classification
is divided into two definition classes, 0 shows healthy companies and 1 shows
bankrupt companies.

The example herein presented is a study based on information from 141 articles
from the Iranian Commercial Bankruptcy Law and companies active at the Teheran
Stock Exchange in the period 2001-2009. The authors present a lack of healthy
companies in some smaller sectors and identification of a suitable par as a
drawback. They compensated for the drawback with healthy companies of the
previous and the succeeding sectors.
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Table 1 — The results obtained from testing KN and MLP-ICA networks

Model Sum  of Status The number The number The The The
prediction of  correct of correct errors percentage error
predictions predictions type 1 of correct typelor
and 2 predictions 2
28 healthy 14 12 2 85.71% 14.29%
MLP-ICA
bankrupt 14 11 3 78.57% 21.43%
total 28 23 5 82.14% 17.86%
28 healthy 14 10 4 71.42% 28.58%
KN bankrupt 14 11 3 78.57% 2143%
total 28 21 7 75% 25%

Source: Abdipour at al. (2013) [1]

The results show that the application of neural networks has relatively good
percentage expression of classification accuracy, however with regard to the total
results the performance of the MLP-ICA network, where the prediction is accurate
in 82.14% is more precise compared to the KN, where the prediction accuracy is
75%. The difference in prediction reliability between the individual neural
networks is 7.14%.

Conclusion

As mentioned in the introduction neural networks have wide application and they
are more and more frequently used for bankruptcy prediction as they are more
accurate than the obsolete one-dimensional analyses, multiple discrimination
analyses or probability conditioned models. Neural networks are so popular for
their ability to learn the relations between inputs and outputs, they are particularly
resistant thanks to their ability to cope with data noises, they have good ability to
generalize, they are able to learn highly non-linear relations and they do not create
any conditions for further redistribution of training data. Neural networks are still
developing and the new hybrid neural networks like MPL-ICA are much more
accurate in data testing performance.
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O.I'. POI'O’KHH, €.B. XJIOBUCTOB, €.0. AKOBJIEB

THOOPMANIMHUM IHCTPYMEHTAPIN OIIHKA
EKOJIOTTYHUX PECYPCIB B YKPATHI

Anomayia. Y cmammi po3ensHymo MoniCIUBOCMi MexHiuHoi peanizayii
3aNpPONOHOBAHO20  ABMOPAMU  MEMOOUYHO20 NiOX00y 00 30IUCHEHHS
EKOHOMIYHOI OYIHKU eKOOIYHUX PeCyPCi8 WIAXOM 8PAXYB8AHHS eKOI02IYHOT
WKOOU 6I0 He2amueHUX HACHIOKIE OIIbHOCMI NOMEHYIUHO Hebe3nedHux
eocnooapcokux 06 ’exmie ([IHO). 3anpononosana npunyunosa cxema
PE2IOHANbHOI OYIHKU eKON02IYHUX pecypCié 3a peyunicHmamu eKoa020-
eKOHOMIYHUX empam 6I0 nomenyitnux asapiu na I[IHO. Ocnogy makoi
OYIHKU CKIaoae Imepayiina npoyeodypa NpOSHO3Y8AHHS IMOGIPHUX 30H
VPAJCEHHSI  MAKCUMANbHO MONCTUBUMU  MEXHOLEHHUMU — AapisiMu  Ha
koocnomy ITHO peciona. /s oyinku eKoi020-eKOHOMIYHUX 30UMKi6 6i0
3a0pyOHeHHsT OO0GKIIA KIIOYO8UM (DI3UUHUM NAPAMEMPOM, 34 AKUM
BUMIPIOEMBCA WKOOA OJi1 OCHOBHUX NPUPOOHUX KOMNOHEHMI8, KpiM naouji
ypasiceHHs, € CcepeOHs KOHYeHmpayis HeOe3NeyHoi peyosuHu 6 30HI
ypaosicenns. Ha npuxnadi ammocgepnoco nosimpsa 30ilicHeHO aHaAli3
YUHHUX MEMOOUK MAMEMAMUYHO20 MOOEN08AHHA NPOSHO308AHOI 30HU
3a6pyoHeHHs. Bci 60HU BUABUNUCA MANO NPUOAMHUMU HA DE2iOHANbHOMY
pieni oyinku. B pamxax cmamucmuunozo nioxody 006e10Cs GUKOPUCMAmu
CNpOWeHi  pO3PAXYHKOGI ~ CXeMU  YUCENbHOI  OYIHKU — MAKCUMATbHUX
NPU3EMHUX KOHYEHMPAayitl 3a 8iccio 6impo6o2o NepeHocy 3a0pyOHEeHHsl.
Kniouosi cnoea: exonociuni pecypcu, eKOHOMIUHA OYIHKA, NOMEHYIUHO
Hebesneuni 00 '€Kmu, MEXHO2eHHI HAO36UYAUHI Ccumyayii, eKono2co-
EKOHOMIYHI  30UmKU, MOOEN0BAHHS 30HU YPAJCEHHS, NPOSHO3YE8AHHS
NPUBEMHUX KOHYEHMPayil 3a0pyOHeHHS.

Beryn

OO’eKTHBHOI0O  TMEpPeayMOBOIO AN PO3BUTKY B YKpaiHi  «3eJeHoi»
(HM3BKOBYTIIEIICBOT) ~ €KOHOMIKM €  JKOPCTKHH  JediluT  BYIJIEBOJHEBUX
EHEProHOCITB BJIACHOTO BUPOOHHUIITBA T4 OOMEKEHICTh iX OCTYIMHUX T'€OJIOTTUHUX
3amaciB. OfHaK L HEepelyMOBa MOXKE PO3IJISIIATHCS B KOHTEKCTI NEPCHEKTHB
iHBECTYBaHHS B aJbTEPHATHBHI NPOEKTH TiJHKU B pa3i, SKIIO PEHTAOEIBHICTH
«3ETICHNX» BHUPOOHHMUTB Oyne OLNBIIOI BiJl aHAIOTIYHUX B «KOPUYHEBIN»
(BUCOKOBYTJICIICBI) EKOHOMIIII.

s BUMoOra cipuymrHMIA Te, Mo B ycixX KepiBHUX AokymMeHTax OOH (FOHEII) 3
MIATPUMKH PO3BUTKY «3€JIEHOD» €KOHOMIKM AaKIEHTOBAaHO Ha MOJITHYHUX
3YCWILISIX 3aJyis ii 3alpOBa/DKCHHS Ta Ha HOPMATHBHIM €KOHOMIlli. 30Kpema, Ha
BOJILOBOMY BBEJACHHI MiJBHUIIEHOTO «3eleHoro» Tapudy mist ¢opmyBaHHS i
3aXMCTy PUHKY IPOAYKLII BIIHOBJIIOBAJIbHOI €EHEPIETHUKH.

OmHak B OCHOBY €KOHOMIYHOI KOHIICTIIIi «3€JI€HOI €KOHOMIKMY TOKIIaJIeHI He
MNOJITHYHI 3yCHJUIS, @ HOBE PO3YyMiHHS CYCHUIBHOI BapTOCTI Ta KOPUCHOCTI
MIPUPOAHOTO, 30KpeMa i eKOJIOTTYHOTO Pecypcy, SIKHH Y TOCTIHAYCTpialbHy enoxy
CTa€ KamiTajoM (MpUpOJHUM KamitamoMm). BoHa mepenbauae, mo mae BinOyTHcs
MaKCHUMi3amisg KOPUCHOCTI (IIIHHOCTI) €KOJIOTTYHUX PEeCypciB )KUTTE€3a0e3MEeUeHHS 1
MIPUPOJIHOTO BiATBOPEHHS, BIIMTOBIHUX MTOCIYT 1 TOBapiB.

© O.T". Poroxwun, €.B. Xmobucros, €.0. Skosnes, 2015
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TobOro mns hopMyBaHHS JKHTTE3MATHOTO <«3EJICHOTO» CEKTOpa HaIliOHATLHOI
€KOHOMIKM HEOOXiJlHa pPHHKOBa KamiTali3amis BCiX BIJHOBIIOBAIBHHUX 1
€KOJIOTIUYHMX pecypciB (IMATPUMKHU KUTTS W BIATBOPEHHS NMPHPOJHHUX PECYPCIB),
0 BUMAara€ 3aBepIICHHS TIPOIECIiB I1HBEHTapH3aIlii i CEKOHOMIYHOI OIIHKH
€KOJIOTIYHUX PECypCiB K EKOHOMIYHIX aKTHBIB 30a1aHCOBAHOTO PO3BUTKY.

Hns iHcTHTYyami3awii OWIHOYHHMX MpOLeNyp, Cepel IHIIMX OpraHizaliiHuX
3yCHIIb, MOTPIOHO PO3POOMTH 1 3alMPOBaIUTH CHCTEMY MIATPUMKH KarliTami3arlii
3a3HA4YEHOI TPYMUd PEeCcypciB, TMPHHIUIIOBO BIAMIHHUX BiJ TpaguIlifHUX.
[epemkoan Ha BOMY NUIAXY BHKIUKAE Te, IO I[IHM HA TaKl pecypcH HE MOXYTb
OyTH 6e3mocepeIHO BH3HAYEHI CBITOBUM PHHKOM (TIpWHAiiMHI B Hamr 4ac). Bee xk
KaImTaii3alis 3a3HaueHNX aKTUBIB KPUTUYHO HEOOXi/IHA, OCKUTFKN Oe3 BBEJICHHS B
C€KOHOMIYHY TMpPAKTHUKy OIIHOK EKOJIOTIYHUX PECYPCIiB OUIBIIICTD «3EJICHUX)»
rainyseil 3aiuIaTbcs 30MTKOBUMH 332 BU3HAUCHHSIM.

ToMy NpPUHIUIOBOIO BiAMIHHICTIO apXiTeKTypHu iHGOpMaIliiiHOT cucTeMH
M ITPUMKH PO3BUTKY CETMEHTA «3EJICHO» SKOHOMIKH € HeOOXiTHICTh BBEICHHS 10
il ckiany OJOKiB iHBEeHTapH3alii Ta €KOHOMIYHOI OI[IHKM EKOJIOTIYHHX PecypciB
(exoyoriyHMX akKTHBIB). MM 30cepequiin yBary caMe Ha I[bOMY 3aBJaHHi. BoHO
BHSIBUJIOCS 30BCIM HE TpHUBIAJIbHUM, OCKUIBKA METOAM TPOIIOBOI OIIHKH
€KOJIOTIYHOTO e(eKTy pOo3poO0JIeHI HEAOCTaTHRO, a METOMOJOTIYHI ITiIX0au
3aTUIIAIOTHCS JUCKYCIHHUMH.

1. MoxauBuii MeTOAMYHHHA miAXig 70 €KOHOMIYHOI OImiHKHM €eKOJOTiYHHX
pecypciB

SIk 3aci0 €eKOHOMIYHOI OLIIHKHU 3€MEIbHUX, BOAHUX, JICOBUX, O10J0IIYHUX, a TAKOXK
MiHepallbHO-CUPOBUHHUX PECYPCiB 37aBHA BHUKOPUCTOBYIOTH KaJIacTPOBi OILIIHKH
MPUPOAHO-PECYPCHUX BIAHOCHH 3 aKIEHTOM Ha JOBIOCTPOKOBY TOCIOJAPCHKY
e(heKTHBHICTh iX BHKOpHCTaHHSA. OTHAK dYepe3 «IMOCIIEMEHTHICTB» TaKi OIHKH
HEIOCTAaTHI JJIT CTBOpPeHHS iH(opmariiiHoi 0a3u PHHKY BIacHE EKOJOTIYHHX
nocayr. BuzHaueHHs eKoloriyHuX eeKTiB MmoTpedye iHTEerpallbHOrO BpaxyBaHHS
E€KOHOMIYHHX B3a€MOJIiH B CUCTEMI IPUPOJAOKOPHCTYBaHHS BiJl 00’ €KTY 10 PErioHy
abo kpainn. HeoOxigHo BimoOpa3uTy He JUIIE TPAAUIliiiHI peHTHI BiTHOCHHH, a i
pe3yibTaTH TPOIIOBOI OINHKM ACHUMUISIIIHHOTO TIOTEHINaly Ta BHUSBICHUX
B3a€MO3AJICKHOCTEH MIDK PHUHKOBOIO BapTICTIO NPUPOAHUX pecypciB 1 iX
comianbHUM 3HaueHHsIM. ToOTO Te, M0 CTAaHOBUTH MPUPOIHO-PECYPCHY CKIIAJOBY
MOTEHIlIATY €KOJIOTIYHO 30aJJaHCOBAHOTO PETIOHAILHOIO PO3BUTKY.

Jlis  OIIIHKK CKJIaJIOBOi €KOJIOTIYHOi 30aJaHCOBAHOCTI MH IMPOIOHYEMO
BHKOPDHCTAaTH PO3PAaXyHKH 3amlofisSHOI IIKOAW BHACHIJOK TOCIIOAAPCHKOT
ISUTBHOCTI 200 HepalioHaJTbHOTO BUKOPHUCTaHHS MPHpPOIHUX pecypciB. TobTo
pearizyBaTH MiJXiJ «OLIHKA BiJ 3BOPOTHOTO» — Yepe3 BpaxyBaHHS EKOJOTiYHOT
IIKOJIM BiJi HEOE3MEYHUX HACIIJKIB JIsSUTBHOCTI rOCIIOAAPChKUX 00 €KTiB. OCKIIBKH
CKJIQJIOBUMH E€KOJIOTIYHOI IIKOAM BiJ] Takoi AISUTBHOCTI €: TO-Tieplne, MOTOYHi
€KOJIOTiYHI BTpaTH (30MTKH) Bix iX (QYHKIIIOHYBAaHHSA y INTATHOMY PEXHMI; II0-
Jpyre, BTpaTH BiJA TEXHOTGHHHX aBapiii Ta CIPHYMHEHUX HUMHU HaA3BHYAHHUX
curyauii (HC), mo peanbHo BimOymucst Ha 3a3HadeHuX 00’ekrax. OcoOnmBe
€KO0JIOT0-eKOHOMIYHE 3HaUEHHS B ITbOMY aCIIeKTi SBIISIOTH TOTCHIIIHHO HeOe3meuHi
06’extn (ITHO) 3 BUCOKMM pPIBHEM E€KOJIOTIYHOI IIKOIW Ta PU3HKOM TEXHOTEHHUX

HC.
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3rimfHO 3 KOHIIEHIEID EeKOJOTIYHOTO PH3HWKY OINIHIOIOTHCS ITOTCHINIHHI
€KOJIOT1UH1 BTpaTH 3a Bech nepioa ekcruryaranii [THO i B mratHoMy pexxumi, 1 Bix
imoBipaux Ha HuX HC. Ha Hamy nymKy, Aist TaKOro po3paxyHKY JOLIJIBHO B3SITH
JI0 yBarwm TIiMOTETHYHI CIeHapii MoxJmBHX TexHOTeHHNX HC, BUKIMKaHHX
MaKCHMaJbHUMH po3paxyHkoBuMH aBapisimu Ha [THO. B ymoBax Ykpainu Takuit
X1 TPUBAOIIOE TOMY, IO ICHYE JOKJIaJHa METOAMKA OIiHKHM 30uTKiB Bixm HC
MOPUPOAHOTO 1 TEXHOTEHHOTO XapakTepy, po3pobieHa mma kxomumHboro MHC
VYkpainu i 3atBepmkena y 2003 p. (merommka MHC-36mtkum [1]). ¥V 1i cxmani
PO3BHHYTO IHCTpYMEHTapiil, MpUIATHWHA, 30Kpema, i s BU3HAYCHHS BJIaCHE
€KOJIOTIYHHIX 30MTKIB.

Uepe3 1me KamiTami3amiro €KOJOTIYHHX pecypciB B yMoBax VYKpaiHH Ha
CTapTOBOMY eTami eTami posropraHHi iHQOpMAamiiHOI CHUCTEMH JOLIBHO
3MIACHIOBATH CaMe Ha OCHOBI IHTErPaJbHOI OI[IHKU MOTEHI[IMHUX EKOJOTIYHUX
BTpar (30WTKIB) IO TEpUTOPIAX (aIMIHICTPATUBHUX OIWHHUIAX) — SK CyMY
Moo0’eKTHUX TOTeHIiHMX 30uTkiB Bix IIHO, ma HEUX po3MmimeHHX. Mu
IHTEPIPETYEMO 10 BEJIMYMHY SK MiHIMaJbHY OLIHKY €KOJOTIYHHX PECypiB 30HU
BBy [THO aGo BiamosinHoro periona. 3pozyminio, mo koxuuit [THO, sk 1 inmon
TOCTIONApChKi 00’ €KTH, ¥ 30HI CBOTO €KOJIOTIYHOTO BIUTHBY (HOPMYIOTH ITPHUPOIHO-
TEXHOTEHHI CUCTEMH, MEXI AKHX He 30iratoThcs 3 aAMiHICTPaTUBHIMH TPAHUIIIMHU.
OpHak anmpoKCHUMAaLil0 eKOJIOT0-eKOHOMIYHUX OL[IHOK B PO3pi3i aqMiHICTpaTHBHUX
OJVHHLB MU BBAKAEMO NMPAKTUIHO NMPHUHHATHOIO.

2. YTOYHEeHHsI MpeIMeTy OLiHKH

Hanexo He Bci 30uTKM Bim texHoremHnx HC Ha [THO, BpaxoBani y metomwmi
MHC-30uTKH, HajlexaTh 0 KaTeropii ekosjoriunux. 3 12 KOMIIOHEHTIB,
BHU3HAYEHUX pELUITi€HTaMU 3aBIaHHA mKkoaw, yuie 7 (58%) crocyroTbesi BTpar
BIIaCHE €KOJIOTIYHUX PECYPCiB:

1) BTpaTu AEpEeBUHM Ta iHIITNX JICOBUX PECYPCIiB,

2) BTpaTH puOHOTO rOCMoaapcTBa,

3) 3HuIeHHs 200 MOTIPIIEHHS SKOCT1 peKpeaniiHuX 30H,

4) 3a0pymaHEHHS aTMOC(HEPHOTO TTOBITPS,

5) 3a0pymHEHHS TIOBEPXHEBUX 1 MIA3EMHUX BOJ Ta JDKEpe, BHYTPINIHIX
MOPCBKHX BOJI 1 TEPUTOPIaNbHOTO MODS,

6) 3a0pyAHEHHS 3eMeJb HECIIbCHKOTOCTIOIaPCHKOr0 MPU3HAUYCHHS,

7) 30UTKH, 3aM0IisIHI IPUPOTHO-3AMOBITHOMY (QOHITY.

OueBuiHO, 10 BWIIyYeHHS a00 MOPYIICHHS CUILCHKOTOCHOAAPCHKHX YTiib Ta
BTPaTH TBAPMHHHUILTBA HE CTOCYIOTHCS EKOJIOTIYHUX BTpaT. TakoX OYEeBHIHO, IO
MIPUHAWMHI T’ SITHH 3 HABEJCHUX THITIB €KOJOTIYHUX BTPAT MOTPeOye NEKOMIIO3HIIIT
Ha 3a0pyIHEHHS OKPEMO IMOBEPXHEBHX, MiJ3EMHUX 1 TPYHTOBUX BOJ, MOPCHKUX
Boa (ockinbku MeToguka MHC mpomoHye juis iX po3paxyHKY Pi3Hi aJrOpUTMH).
I, BinmoBimHO, 301IBIIEHHS KiITBKOCTI PEIUIIIEHTIB €KOJIOTIYHUX BTPAT.

3riguo 3 Bepciero T.I1. [Namymkinoi [2], 3raunmMumvu Bugamu HC TeXHOTEHHOTO
xapaktepy (Ha BiamoBimaux I[THO) mis dopmyBaHHS €KOJOTIYHMX 30HMTKIB €:
TpaHCIOpPTHI aBapii; mokexxi 1 BuUOyXW; aBapii 3 BHKHIOM TOKCHYHHX,
cunpHOMIfoUnx oTpyiHuX pedoBuH (CIOP), pamioaktmBHMX peudoBuH (PP) i
Oionoriuno Hebesmewnnx pedoBuH (bHP); aBapii Ha KOMyHambHHX cCHCTEMax
KHUTTe3a0e3MeueHHs; aBapii Ha OYHMCHHUX CIOpYyJax; TiApoJuHaMiuHi asapii,
BKJIFOYHO 3 aBapiHHUM 3aTOIJICHHSIM IIaXT 1 Kap’ epiB.
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Ils xmacudikartis morpedye meBHOI Moamdikarii I 3amady OIIHKH BacHE
EKOJIOTIYHMX BTpaT Ta «MEXaHi3MiB» iX BHHUKHEHHA 3 YypaxyBaHHIM, IO
MO>KJIMBOCTI, CHHEPTIUHUX e(EeKTiB B3a€EMOi1 TEXHOTEHHHUX (aKTOpiB Mik c0o0010 i
KOMITOHEHTaMH TEOCHCTEM, a TaKOXX IX BIUIUBY Ha AaKTHBI3aIlil0 HEOE3MeYHHX
reoJIOTIYHUX TpoIeciB. 30Kpema, AOIIIHPHO BHOKPEMHUTH TPYIH aBapiid 3 BUKUIOM
CHAOP na ximiko-He6e3neuynux o6’ekrax (XHO) 3a OCHOBHMMH peLHMITIEHTAMH
BIUIMBY BUKHIY: aTMOC()EpHUH, y BOIOWMHU, B IPYHTH 1 IPYHTOBI BOAH.

B pesynprari oTpumyemo Tumnosorito TexHoreHHHX HC 3a xapakTtepom
HETaTHUBHOTO BIUTUBY Ha JIOBKLUIS y KAaTETOPisX €KOJOTIYHHUX BTPAT, IO MOXKYTh
OytH orineHi 3a meroaukoro MHC-30uTtku (Tabm. 1).

Tabmuis 1 — BigminHocTi TexHoreHHnx HC 3a XapakTepoM MOTEHITIHHIX
€KOJIOIYHUX 30UTKIB

PerunieHTH €KOJIOTIYHUX BTPAT
. 3a0pyaHeHHS: -
m bl
Tumm HC 3a BriimBoM - = o | = E < m =
5 O R =} T
. =] T R =] x| A = 5-4 a =
Ha JIOBKULIA S e k| & | glg T =Bl 2 E
23 = o g3 = .E 5 éf = g % S gl 82 _g
B2~ 2 & S 8lanlda =l E =
o Ela |H S | F a8
A~ o = /A
=
[Moxexi i BUOYXHU + + + + + + + + +
Buxun CIOP i3 XHO:
A CA o + — + + + - - + +
— arMocdepHuit
— Y BOAOMMU — + + — + + + _
— B IPYHT + + + - + + — +
— 3BaJIMILA TBEPIUX
. 1m pA + + + + + + + + +
BiOXO0iB
— IIUTAMOHAKOITMYyBadi + + + - + + - + -
— HaTONPOBOAU + + + - + + + + +
Buku a110aKTUBHHAX
A pal + + + + + + + + +
PEYOBHH
Bukny, 010I0TTYHUX
A + + + + + - + — +
PEYOBHH
ABapil Ha KaHai3aIii-
p 1 + + + + + + + + +
HUX CIOPYAAX
ABapii Ha TemToMepekax + +
1 BOJOTOHAX
ABapil Ha KOMYHaJIbHUX
p yH + — + + — - — + -
ra3oroHax
TnpoauHamivHi aBapii + + + — + + + + +

3. Bumoru 10 po3po0ku iHCTpyMeHTAapilo OWiHKY eKOJIOTiYHUX pecypciB
Bci exomoriuni pecypcu TepuTOpiadbHO PO3MOMAiNEHI, TOMY BUHUKAE HEOOX1IHICTh

BUKOPHUCTAHHS IHCTPYMEHTIB T€OMPOCTOPOBOro aHamizy. ToOTO cTBOpeHHS
MIPOrPaMHOTO KOMILJIEKCY €KOHOMIYHOI OILIIHKH €KOJIOTIYHUX PECYpCiB perioHy 3a
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TIPUHITATIOM «BiJl 3BOPOTHOTOY», B CHIIY iX T€OIMPOCTOPOBOI CHEIU(IKH, TOMIIEHO B
cepenoBui reoindopmaniitnoi cucremu (I'IC). Ha nHamy nymKky, 3a3HaueHHH
MPOTPaMHUIl KOMILJIEKC Ma€ 3a0e3MevdyBaTH BUKOHAHHS TaKMX OCHOBHHUX (YHKIIIH

(puc. 1):

- popMyBaHHS 1 OHOBJICHHS 0a3U JaHUX BXIAHOI iH(OpMAITIT AJIsT OIIHKY;
- BUOIp periony, JI€ 3A1HCHIOETLCS OLIIHKA;
- aKTyaji3alisi eIeKTPOHHOI TornorpadidyHoi OCHOBHU 3 HEOOX1AHUM TEeMaTHYHUM

HaBaHTAXXCHHAM,

- iTepariitna npouenypa nepedopy Beix [THO B perioHi i3 HACTYTHHUM:

a) moo6’extHuM Bubopom ITHO Ta cuenapiro po3paxyHKOBOi aBapii Ha HbOMY i3
BU3HAYCHHIM PELMITIEHTIB HETaTUBHOTO BIUIMBY HA JTOBKIJIIA,

0) moo06’exTHUM npocTopoBUM ['IC-IpOrHO30M 30HU ypaskeHHS / 3a0pyIHEHHS

JUTSL KOYKHOTO BUIY PEIUITIEHTIB HEraTUBHOTO BILTUBY HA JIOBKLULIS,

B) BHOOpPOM HEOOXITHMX HOPMATHBIB €KOJIOTO-€KOHOMIYHHMX BTpaT I
KOXKHOTO BUAY (1 KaTeropii) pelnItieHTiB HETATUBHOTO BILIHBY,

r) 000 ’€EKTHUM PO3PAaXyHKOM IMOTEHIIHHUX €KOJOT0-SKOHOMIYHUX BTpaT IS
KOXXHOTO BUJIY PEIIUIIEHTIB HETAaTUBHOTO BILTUBY HA JIOBKLILIS,

1) 30epeKESHHSIM BXITHUX TAHUX 1 pe3yIbTaTiB PO3paxyHKIB y 0a3i MaHUX;

- PO3PaxyHOK CYMH TIOTEHIIIMHUX €KOJIOTO-€KOHOMIYHHUX BTpPaT B PETiOHI
(BchOro, 32 BUIAMHU PELUITIEHTIB HETATUBHOTO BILTUBY, 3a Tunamu HC ta ITHO).

HaykoBi Ouitka
i eKONOTiYHNX
Tonorpadpiuna AoCTIAEHhR aKTUBIB
T \‘____/
ExonoriyHun TemaTWuuHi HopmaTtueu
Macnopra MOHITOPMHTF wapu OLHKN S:;ani?::i);
NMHO (aepoKocMiuHMiA) eneKmpoHHOT eKOoJI02iYHUX p o{“HKM
~Kapmu_~ ~30umkis_~
Po3paxyHok
CueHapii H
. oapayH- fporkos MOTeHULIAHUX PezionanbHa
BuGip po3paxy 30HU :
wOip KOBOT ; eKos102iYHUX cyma
ob’ekTiB aeapii (HC) 3; ga)«g:::m 36umkie MOMeHYiliHUX
(xapakrep Py . (mo o6’ekTax i eKonoro-
(3a peumni- |
BNnMBY, 3a peuumni- €KOHOMIYHMNX
= peuunicHTy eHTamu €HTamu 36uTKIB
snnusy HC) Bnnusy HC) snnusy HC)

-

<>

| Bubip 3Ha4YeHb NokazH m(iBl DB@

S

Pucynok 1 — [IpuHnmmoBa cxema OI[iHKH €KOJOTIYHUX PECYPCiB PEriOHy METOIOM
«BiJl 3BOPOTHOTOY

Enextponna kaprorpadidHa OCHOBa IS TEPUTOPIabHOI OIIHKH Mae OyTH
KkpynHoMacmtabHoro (He apibmime 1:50000) i 3abe3meuyBaTH BimOOpaXKeHHS
OCHOBHHUX TEXHOJIOTIYHUX 1 exojoriyHux enementiB [IHO Ta po3paxyHOK miomi:
Micbkoi 3a0yJnoOBH, CUTBCHKOI 3a0yZOBH, BOJHHMX OO0’€KTIB 3a KaTeropisiMu
MIPU3HAYEHHS Ta pUOOrOCIOaPCHKUM 3HAUEHHSAM; PEeKpEariifHuX 30H, 3alIOBIAHUX
00’€eKTiB Ta 3eMellb HE C/T NMPU3HAYCHHS 3a KaTEeropisIMH; NOUIMPEHOCTI THIIIB
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TPYHTIB 32 MEXaHIYHUM CKJIQJIOM; JICIB 3a TPYNMaMH JICOBHX YTih Ta THIIAMHU
JTICOPOCIMHHUX YMOB TOIIO.

4. Ilepemikoau it IPAKTUYHOr0 BUKOpUCTAHHA MeToquKu MHC-30uTKH

AJNTOpUTMH  OLIHKH, BHKOpUCTaHi B Meroauni MHC-30utku, pnaneko He
Ge3loraHHi. IX BXifHI MOKa3HUKM OpieHTOBaHi Ha iH(popMmaliiiHe 3a6e3neueHHs
JaHWMH, 310paHUMH B TIporieci aHamizy HacaiakiB peanpuux HC. Cami anroputmu
BiZI3HAYAIOTHCS PI3HUM cTyreHeM (opmaiizamii. s neskux BHIIB €KOIOTIYHUX
BTpar MOTPiOHI Cy0’€KTHBHI €KCHepTHI OIIHKK (axXiBIiB (30Kpema, T 30UTKiB
PUOHOTO TOCIIOAPCTRA, PEKPEAliiHUX 30H, 3aII0BITHOTO (GOHIY).

BopHouac, wnama crnpoba Bukopuctath Mmeroauky MHC-30uTkn g
PETiOHAIBHOT OILIHKKM TOTEHI[IHUX EKOJIOT0-CKOHOMIYHUX 30UTKIB Ha MPHUKIAJI
aBapiit i3 3anmmoBuM BukuAoM CJIOP B armocdepy DOBOAWTH, IO 3a CBOEIO
CTPYKTYPOIO BOHA MOXe OYyTH TpHCTOCOBaHa (i3 MeBHUMH MoIU(DiKaIlissMu) 1 st
OLIHKMA HacHiakiB rimoreTyHuX TexHoreHHux HC. VYTouHeHHs 1 3MiHHA
CTOCYBAJINCS, 30KpeMa, BpaxyBaHHA clieludiku TepuTopiaiabHoro anamzy y I'IC-
CEPEIOBUIII Ta BUKOPHUCTAHHS BUKIIOYHO THX JAaHHX, IO MICTATHCS B OQIIliHHIN
nmokyMmeHTarii — macroprax XHO.

VY 3araqpHOMY BUNAIKy Uil 301MCHEHHS TEPUTOPialbHUX OLIHOK €KOJIOTIYHUX
BTpaT HEOOXiJHO 3HATH JBI OCHOBHI TPYIH MapaMeTpiB — ypakeHa / 3a0pynHeHa
mroma (i3 TOMUJIOM Ha BIAMOBIMHI Kareropii 3a BHAAMH 1 SKICHUMH
XapaKkTepUCTUKAMK PEIMITIEHTIB HEraTUBHOTO BILTUBY Ha JIOBKIJIIS) Ta HOPMATHBH
LIHHOCTiI EKOJIOTO-€KOHOMIYHUX BTpaT Ui KOXHOI 3HAYMMOI KaTeropii yrims
(exoJOTIYHHUX pecypciB).

Opnak B Metoauili MHC-30MTKH Takoro miIxojy IJIKOM JOTPUMAHO TUIbKU
JUIsl IOPYILIEHHS/3HUIIEHHS JIICOBUX YTib, PEKpealifHuX 30H, 00’ €KTiB IPHPOIHO-
3armoBigHOTO (QOHITY.

Jlst oIiHKY BTpaT Bix 3a0pymHEHHS aTMOCHEpPHOTO TOBITPS, BOJOHM 1 MOPIB,
IPYHTIB, IPYHTOBHX BOJI Ta HECIIbCHKOTOCIIOAPCHKUX 3eMeNb HEAOCTATHHO JaHUX
PO PEUOBHHY, Macy BUKUAY, IUIOIY ¥ KoHirypauiro. [loTpiOHO 3HAaTH cepenHio
KOHIICHTpAIlif0 3a0pyIHIOIY0i PEUYOBHHHW B 30HI YpPaKCHHsI IEBHOI CKIIAIOBOL
TOBKULIA. Taka KOHIIEHTpAITis JIETKO BUMIPIOEThCA 1mia yac peanbHoi HC, oqHak He
3aBXAW MOXKe OyTH 4YMCENbHO PO3paxoBaHa Ui TIMOTETUYHUX aBapidd, TOOTO B
IIPOIIECi OIIHKK EKOJOTIYHHUX PECYpPCiB METOJOM «BiJl 3BOPOTHOTO0», OCOOIHMBO B
yMOBax 3MiHH MEXaHi3MiB Mirpaiii 3a0py/THeHb B KOMIIOHEHTAX T€OCHCTEM.

Mu 3iIITOBXHYJIUCS 3 IIEI0 TPOOJIEMO0, PO3POOJISIOUN MPOrPaMHUI KOMILIEKC
IUISE PO3PaxyHKY €KOJOro-eKOHOMIYHHMX 30MTKIB Bif 3alIOBOTO aTMOC(HEPHOTO
Bukuny CHIOP va XHO Ha ocHOBi MeToank MHC. Ockinbku YnHHA METOAHKA /IS
BU3HAUYCHHS MOKIJIMBOI 1 IPOTHO30BaHOI 30H 3a0pYyAHEHHSI BiJl 3aJIMOBOTO BHKHIY
CHAOP na XHO =e nependavyae po3paxyHKy KOHIICHTpAIlii TOKCHYHOT PEUOBHHU B
30H1 3a0pynHeHHs [3].

IIpote, 30uTkM Bim 3a0pymHEHHS aTMochepHOro MOBITpS Meroamka MHC-
30UTKH MPONOHYE PO3PaXxOBYBaTH 13 BpaxyBaHHSM IPU3EMHUX KOHIICHTpALiif
3a0pyaHIOIYOI PEYOBMHU (ANl TEpUTOPIH HAaceleHWX IYHKTIB y 30HI
3abpynuenHn) [2]:

Ad =M; TI; -(10/T AK:) - (Kyae ' Kop) - (qi/ T AKS), (1)
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nme: M; — maca i-0i 3a0pyaHIOI0YOi PEeUYOBHHHU, IO Oyjia BUKHHYTA B TOBITPS
(TOHRH);

Il; — 6a3zoBa cTaBka KOMIEHcalii 30MTKIB y YacTKax MiHIMaJbHOI 3apoOiTHOI
IJIaTH 32 OJIHY TOHHY YMOBHO1 3a0pyIHIOI0U0] pe4OBHHH (TPUBEHB/TOHHY);

I'’lIK; — rpannudHO [MomMycTHMMa KOHIIEHTpamis i-01 3a0pyAHIOI0Y0i pEeYOBHHH,
(mr/m’);

Kiac — KOeQillieHT, Mo 3aJIeKUTh BiJl YUCENBHOCTI MEIIKAHI[IB HACEIIEHOTO
MYHKTY;

Ky — xoedilieHT, 110 BpaXoBYy€ rocrofapchke 3HAU€HHS HACEJIEHOTO MTYHKTY;

(i — cepe/IHs IPH3eMHA KOHIEHTPALis i-01 3a0pyIHIOI0UO0I PEUOBHHI (MI/M°).

Tomy mnst Toro, moO OpPiEHTOBHO pO3paxyBaTH Taki 30MTKH y HaWIepiomy
HaOJIMKCHHI, JIOBEJIOCS 3aCTOCYBAaTH MiAXiJ] HA OCHOBI HOPMATHBIB MUTOMHUX
E€KOHOMIYHHX 30MTKIB Ha OJMHHIIIO MAaCH BUKUAY [2], pIBHOMIPHO «pPO3Ma3aHOTo»
10 30HI 3a0pyAHEHHs, 0 HAIMIPHO y3arajbHIOE OIIHKY 1 HE MOXke OyTH BH3HaHE
3aJJ0BIJIBHUM PE3yJIbTATOM.

Bapiantu MeToMK po3paxyHKy MOIIMPEHHS 3a0pyIHEHb B aTMOcdepi.

Sk 3a3HavaroTh B.€. bekeroB Ta iHmn [4], iCHYIOTh JIBA OCHOBHI MiAXOJIU JIO
MIPOTHO3YBAHHS 3a0pyaHEHHS aTMochepr: Ha OCHOBI pe3ylbTaTiB MAaTEMaTHIHOTO
MOJETIOBaHHSA mporeciB (iMiTamiiHWA) Ta CTaTUCTHYHOI OOpOOKM HaHHUX
EMITIPUYHHUX CIIOCTEPEKEHB 1 HATYPHUX EKCIIEPUMEHTIB (CTATUCTUYHUI).

ImiTamiifHU# MOXiM 10 TPOTHO3YBaHHS 3a0pYAHEHHS aTMOC(epHu IONIATaE B
MaTeMaTHYHOMY MOJIENIOBaHHI mporieca audys3ii B armocdepi 3 I0MOMOTO0
piBHSHHA TypOyneHTHoi audy3ii. 3amada NPOCTOPOBOrO  MPOTHO3YBaHHS
3a0pyIHEHHSI 3BOAMTHCS O PO3B’s3aHHS (32 MEBHUX MOYATKOBUX 1 T'PaHUYHUX
YMOB) 3a3Hau€HOTO pIBHSHHSA, K€ B JEKApTOBiI CHCTEMi KOOpAMHAT HaOyBae
BUTJISINLY:

oC oC oC o€ o0, oC o0, o€C o0, oC
—+U—+V—+wW—=—k, —+—k,—+—k,—-aC (2)
ot ex ey e ox “ox oy 'oy a ta

ne: C — KOHIICHTpAIlis JOMIIIKH 3a0pyAHIOI0U0T PEYOBUHH;

t — ygac;

X — KOOpAMHATH 32 TOB3IOBXKHOIO BICCIO TIOIIMPEHHS  BUKUAY
(ropM30HTAIBHOIO);

Yy — KOOpJIMHATH 3a OIYHOIO BICCIO TOUIMPEHHS BHUKHIY (TOPU30HTAIBHOIO
MOMEPEYHOIO);

Z — KOOPJIMHATH 33 BEPTHUKAIHHOIO BICCIO MOIIUPCHHS BUKHUILY;

U — cepenHs MBHKICTh TOPU3OHTANBHOT Tu(y3ii (0OMiHY) ZOMIIIKH,

V — cepeHs IBUAKICTh 019HOT U y3ii JOMIIIKH,

W — cepellHs IBHUIKICTh BEPTUKAIBHOI AU]Y3ii qOMIlIKH;

Kx, Ky, K; — KoedinienTn nudysii mo 3a3Ha4eHUX OCHX;

a — KoeillieHT, 1m0 BijoOpakae 3MIHM KOHIIEHTPAIlil 32 PaXyHOK 3MEHIICHHS
JIOMIIITKY Yepe3 XiMiuHe ITePEeTBOPEHHS YH OCiIaHHS.

Skmmo Bick X 30iraeThcs i3 HaMpPSMOM CepeAHBOI MIBUAKOCTI BiTPY, TO Vv = 0.
Skmo gomimika Jierka 1 HE OCiJae MiJ BIUIMBOM TpaBiTalliiHux cui (To0To
rasononiOHa abo npibHomucnepcHa), TO0 W = 0. 3a HasBHOCTI BITPY MO OCi X
Muy3iiHME TOTIK 3HAYHO MEHIIE KOHBEKTHMBHOTO, TOMY BEIMYMHY Ky
MIPUITYCTUMO HE BPaxOBYBAaTH. 3MiHU KOHIICHTpAIlii B aTMocdepi 3a3BU4ail MarOTh
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KBa3icTalllOHApHUH XapakTep, dYepe3 M0 MPHHMAETHCS %:0. Tomy s

6inpmocti CAOP piBHsAHHS (2) CIIPOIIYETHCS O BUTIIAAY:

W E o0y L0 L o 3
ox oy "oy oz "oz

[IpakTHYHO BaXKIMBO 3HATH KOHIEHTpAIlli B MPU3EMHOMY IIapi MOBITPS [0
5+100 M. ToMy aHaANITHYHUIA PO3B’SI30K PIBHSAHHS AUQY3ii 3a3BHYail 31HCHIOIOTH
Uit HazeMHO1 KoHIeHTpamii Cp (koxu z = (), Jerkoi AOMIIIKH, mo 30epiraeThcs
(w = a = 0) i yMOB mpHU3eMHOI0 MIapy TMOBITPs, /€, AK TOKa3aJlud YHCICHHI
EMIIIPUYHI JTOCIIKCHHS, TOPU30HTAIbHA IBUJKICTH € JIOrapu(OMiuyHO QYHKIIIEO
BUCOTH, a koedimieHT audy3ii — mponopuiiiHid BucoTi (To0TO Ko u U K, €
CTeNeHeBMMHU (BYHKINSIMH B Z: U = Uy Zp; K, = Ky z). TIpryomy Ha moBEpxHi 3eMiti
rpaHuyYHe 3HaUYeHHA K, = Kk, (Onm3pke M0 KOediIlieHTy MOJNEKYIsIpHOI Audy3ii B
noBiTpi) [5]:

uH 1+n yz

C = M e (1+n)2 ky X _wox (4)

2(1—n)k, /7K, X

ne: M — BUKH] peYOBHHU 3 JKEepella B OMHHUII0 Yacy, MI/c;

H — Bucora mxepesna BUKUAY, M.

3 1pOro po3B’SI3Ky BUIUIUBAE, IO OCOOJNMBICTIO PO3MOMAITY NPHU3EMHUX
KOHIICHTpAII} 3a BICCIO X € HAsABHICTh MaKCHMMalibHOTO 3HaueHHs Cp, Ha BijacTaHi
Xm Bim kepena. Came Led eKCTpeMyM OCOOJHMBO BaXKITUBHH SIK OPIEHTHD VIS
MaKCHMAaJIbHOI OLIHKH 3aBJaHOI IITKOJIH.

OmHak po3paxyHOK 3a ¢opMmynoro (4) HaaATO TpoOMi3AKUN 1 TOTpedye
MOTIEPEHBOTO OIIHIOBAHHS IBHUJIOCTI 1 KoedimieHTiB audys3ii.

Meromuka Juisi IUBIIBHUX I1HXCEHEPIB-IPAaKTUKIB. Ha OCHOBI «iMiTariiiHOro»
migxony Jepxkomrinpomerom CPCP Oyma po3poOnena metomuka OJIH-85 ms
po3paxyHKy 3a0pynHeHHS aTMocdepr 3 ypaxyBaHHSM PO3CISIHHA B IMOBITpi. Hero
JIOCi KODUCTYIOTBCS Ui TEXHIYHOro OOIPYHTYBaHHS MPOEKTIB OKPEMHUX
BHPOOHUYHX 00’ €KTIB Ta pO3paxyHKY TpaHu4HO momyctumux BUKuAiB (I'IB). Ll
METO/IMKa PO3TIIsIae ClieHapii HeMepepBHOTO BUKHIY 3 IMiJHITOT HaJ TIOBEPXHEIO
3eMili TpyOW 13 KpYriwM YHM TOPSIMOKYTHHM YCTSIM BHKHAY a0o 3 JiHIHHOTO
Jokepena. BoHa opieHTOBaHA Ha CHTyalif0 MTAaTHOTO (POHOBOTO) 3a0pYyAHEHHS i
Ha BU3HAYCHHA MAaKCUMAIbHHUX TMPHU3EMHUX KOHIeHTpamii Cp (MF/M3) 3a
HECTIPUATIMBUX METEOPOJIOTIYHMX YMOB Ha BiJCTaHI Xy (M) 3a HU3KOK (GOpMYI i
rpagikiB. 3okpema, IS KpYrJioro ycts BUKuAy (TpyOw) y [5] HaBeleHa Taka
6a3zoBa opmya:

AMFmnn

c =" "7
" T HIN, AT ©)

ne: A — KoedilieHT, 3aJeXHUHA Bl TemrepaTypHoi cTparudikaiii aTMocdepu
(160-200 aust Tepuropii Ykpainn);
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M — maca pe4oBHHH, [0 BUKUAAETHCS B aTMOC(hEpy 3a OTUHUITIO dacy (T/¢);

F — xoeimieHT, M0 BpaxoBye MWBUAKICTb OCIJaHHS PEYOBUHH BUKUAY B MOBITPi
(F = 1 s rasiB Ta qpiOHOAMCIIEPCHUX aePO30IIiB 32 BiZICYTHOCTI OYHCTKH);

T 1 n — xKoe(imieHTH, M0 BPaxOBYIOTH YMOBH BHXOJYy Ta30BOi CYMIMIi 3 yCTA
TpyOH (BU3HAYAIOTHCS 3a CHEIIAIbBHUMHU eMITIPUIHUME (GOPMYITaMH);

H — Bucora ycrs TpyOum Hax piBHeM 3emui (M, ISl Ha3eMHHX JDKepem
npuiimaerscst H =2 M),

1 — KoedilieHT Ui BpaxyBaHHs penbeda MiciieBocTi (1 = 1 3a mepermnaay BUCOT
10 50 m Ha 1 KM);

AT — pi3HHLA MiX TeMIIepaTypolo ra3oBoi cymimi Tr i TeMepaTyporo HoBiTps
TB (°C, mns TB npuiiMaeTbes cepeHs MaKCUMalIbHA TeMIlepaTypa HaiKapKiloro
MicsIs);

V| — BUTpaTH ra30BOi CyMiIri (M3/C), Vi=nD2w,/ 4; ne:

D — niameTp ycts TpyOu (M);

Mo — CepeIHS MBUAKICTH BUXOTY TA30BOT CyMIiIlli 3 YCTS Tpyou (M/c).

Biacrass xm (M) Bif JoKeperna BHKHAY JO0 TOYKH JOCATHEHHS MaKCHUMAaJIbHOT
KOHIIEHTpAIIi1 3a Biccio (akeia BHKHIY 3 YpaxyBaHHSM IIBUJIKOCTI BiTpa u (M/c)
BH3HAUa€EThCA y [S] 32 popmyroro:

weo 75 on) ©)

ne: d i p — xoediuieHTH, SKi 3HAXOIATH 3a CHELiabHUMHU (OPMYJIaMH,
MIOTIepEIHBO BU3HAYAIOUM HeOe3NeyHy IIBHIKICTH BITPY Uy Ha piBHI (prorepa
(10 ™) Ta iHII TApaMETpH.

Tak camo, IUISXOM BBEICHHS JOJATKOBHX KOC(DILIEHTIB S, Sy, SZ, T, 3aJICKHUX
Bil MBUAKOCTI BITPY Ta IHIIMX IapaMeTpiB, pPO3PAXOBYIOTHCA MPHU3EMHI
KOHIEHTpaIlil Ha Oyap-SKAX BIJCTAaHSIX BiX JPKEpelia 3a BITPOBOIO C, MOTIEPEYHOIO
Cy 1 BEPTUKAJILHOIO CZ OCSMU (haKena BUKHUY, BiJIIIOBIIHO:

c=5Cn cy=sC;¢cz2=rCySzZSs,.

ToOTO «iMiTallifiHM?» MiAXiJ 1 MPAKTUYHI METOAWKH, pPO3pOOJeHI Ha HOro
OCHOBI, KpiM I'POMI3IKOT0 aHAJIITUYHOTO anapary, NOTpeOyIOTh 3HaHHs YUCICHHUX
TEXHIYHUX 1 MOTOAHO-KIIMATUYHHUX TIapaMeTpiB, NMPHUB’SI3aHUX 10 KOHKPETHHUX
00’ekTiB 1 curyamit. OgHak 1i maHi BiacytHi B macmoprax XHO 1 iX Baxko
OTPUMATH 3 IHIITUX JPKEPeIl Ha PEeriOHABPHOMY PiBHI OILIHKHA €KOJIOT0-€KOHOMIYHUX
30UTKIB, KOJIM IOTPiOHA iHOpPMALIis PO COTHI 00’ €KTIB.

CTaTUCTHYHHIM MiAXig 0 [POrHO3yBaHHS  3a0pymHeHHS  aTtMocdepH.
VYnpasmiHHs 3 0xopoHH HaBkodumHboro cepeposuma CIIA (US Environmental
Protection Agency) BUKOPHCTOBYE AJIsl MOJICIIIOBAHHS PO3CiIOBaHHS 3a0pyIHEHb B
atMoctepi cratuctuyHy Teopiro [4]. Bci Mofmem OMIHKM Takoro poO3CisHHS
3BOAATHCS A0 ONHOI PYHKIIT po3MOAiNy KOHIIEHTpalil 3a0pyaHenHs — ['ayccoBoro
po3noainy (OCKIIbKY APiOHI YaCTKH 1 ra3u poO3CIIOIOTHCS B aTMOC(epi 3a 3aKOHAMU
HOPMAJIBHOTO PO3MoaiTy). ToO0To ocimanHs i XiMidHE MEPETBOPEHHS BBAYXKAIOTHCS
HE CYTTEBHMU.

Buxozstuu 3 TOro, mo BHKH[ MOIIUPIOETHCA B3IOBXK OCi X, 0a30Be PiBHAHHS B
I"ayccosiii Teopii po3citoBaHHS HaOyBa€e BUIITIALY:
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—y? 207 20° @
7Z'UO'yO'Z 202 — (Z +H )2
TP —S

20,

ne: C — KoHueHTpais (r/M°) y meBHiil To4Li 3 KOOPAUHATAMIE X; V; Z;

M — HOTYXHICTh BUKULY (T/C), TPUHMAETHCS TIOCTIHHOIO;

H — edekrtuBHa BucoTa mkepena BUKMAY (CyMa BUCOTH TPYyOW 1 HadaibHOTO
migiomMa CTpyMEHsI BUKUAY), M;

U — cepeaHs WBUAKICTD BITPY (M/C), MPUAMAETHCS HE3MIHHOIO;

oy — KkoedilieHT 6iuHOi (Hmomepe4Hoi) AuQy3ii (FOPU3OHTANbHE CTaHIAPTHE
BiIXWJICHHS);

0; — Koe(illieHT BepTHKAIbHOT MUdy3ii (BepTHKaIbHE CTAHAAPTHE BIIXHUICHHS).

ToOTO pO3CiHHS y TOPWU3OHTANBHIN 1 BEPTUKANBHIN IIIONIMHAX B paMKax
CTaTHCTHYHOTO IiJIXOJly ONHCYEThCS CTAaHIAPTHUMH BiIXWJICHHSAMH HOPMaJILHOTO
pO3MOJIiTy KOHIEHTpalLiil 6y U 6, (B3A0OBXK ocell y i z, BianoBigHo). IIpudomy
BpaxOBYEThCS BIOWTTS CTPYMEHS BiIl TOBEpXHI 3eMii 0e3 ocamkeHHS abo
B3a€EMO/Ii1 pEYOBHUHU BHKUAY 3 TOBEPXHEIO.

Jns BU3HaueHHS KOHIIGHTpAMii y TOBEpPXHI 3eMii (Tpu3eMHOi KOHIIEHTpAIlii)
B31I0BK Oci BUKHIY (koopauHaTh z = 0, y = 0) piBHsHHA (7) HaOyBa€e BUTIISLY:

_ 2
C(x,00,H)= M exp H2 - (8)
7uo,o, 20,

V moBepxHi 3emi 715 HazeMHoro mkepena (z =0,y =0, H=0):

M
C(X,0,0,0) = m '
y“z

9)

Jis  TpakTUYHOTO BHKOPUCTAHHS HABEJACHUX pPIBHAHb Y  KOXHOMY
KOHKPETHOMY BHUIAJIKy JHOBOJIHUTHCS MONEPEIHBO BH3HAYATH Gy 1 G, 33 EMITIPUYHO
pO3paxoBaHUMH JiarpaMaMH, 1[0 BKpail OOTSIKIMBO B pasi OIIHOK PEeTioHAIBHOTO
piBH:. KpiM Toro, HeoOXigHO MaTH SIBHE BiZOOpayKeHHs 3aJIe)KHOCTI KOHLIEHTpALil
BiJI BiJICTaHi 3a BITPOBOIO BiCCIO BUKHUY.

IlpakTHyHi TOXiIHI CTATUCTUYHOIO IMAXOMY. 3aCTOCYBAaBIIHM CTATHCTUIHHUI
MIXig Ui pO3CisSHHS pamioakTUBHUX pedoBuH, B.D. Ko3moB [6] HaBiB memio

3MiHEeHy 3arajipHy (opmyny ais cepeqHboi mpuseMHoi KoHmeHTpamii C  Big
HETIEPEPBHO TII0UOTO JDKEpesia BUKUAY (BUKUI TpuBa€ Bix 20 XBWIMH JO KITBKOX
TOMH), AHATOTO HaJl MOBEPXHEIO 3eMJIi Ha BUCOTY H:

— 2 2
C-= Qfexp—y+H : (10)

2 2
7o o, U 20, 2o,
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ne: Q — MoTyXKHICTh pKepena (IMOoCTiiHa MBUAKICTE BUKHAY), BK/c;

U — cepeaHs WBUAKICTb BITPY, M/C;

y — BiJICTaHb yTIOIIepeK BiTpy (MTUPHHA 30HH 3a0pyIHEHHS), M;

H — BucoTa BUkuay HaJ 3eMHOIO MTOBEPXHEIO, M;

Oy, 0, — koedimienTn aucmepcii I'ayccoBoro posmoainy 3a TypOyaeHTHOL
mudy3ii y momepevyHnx 10 BiTpy HampsiMaxX (TOPU30HTAIHFHOMY Y 1 BEpTHKATLHOMY
2), M;

JIJ1 TOBroTpUBAIIMX BUKUJIB IIBUAKICTh BITPY allPOKCUMYETHCS KIIMAaTHYHUMHU
JaHVMH, [0 HEOOXiTHO 1 Ha pEerioHaJbHOMY piBHI OLIHKH 30WTKIB. Y [6] —
IUIAXOM BBeAeHHA B piBHAHHA (10) MHOXHMKa, IIO BimoOpakae OaraTopiyHy
CTaTUCTUKY YaCTOTH HAIIPSIMIB BITPY 32 CEKTOPaMH PO3H BIiTpiB:

CZ(Z)“O,OHQQ H? ) (11)

r) ou@win) | 20,

ne: C — cepenns npusemHa koHuenTpariist (bk/c);

X — BIICTaHb I10 BITPY BiJl MiCII BUKUAY Ha dac t, M;

N — KUIBKICTh pyMOIB «po3u BIiTpiB» (8 abo 12 cekropiB 3 kyrom 45° abo 30°
KOXHHIA);

2mx/m — muprHa cektopa (pym6a); npu n = 8 mupuHa cexropa = 0,785x;

f — yactora HampsMiB BITPY B CEKTOpi 3 HAWOIIBIIOK YaCTOTOK 3a PO30I0
BITpiB, %0;

Op — CTaHJAPTHE BiJIXWICHHS FOPU30HTAIBHOIO HANPSIMY BITpPY, TPa.

[TpuaomMy ayst HA3eMHOTO BUKU/TY €KCIIOHEHIIHHUN WICH PiBHSHHS 3HUKAE.

MakcuManbHa NPU3EeMHA KOHIEHTpALlis y 30HI 3a0pyJHEHHS Y BU3HAYAETHCS
SIK:

C = — ! 12
iEﬂ'UH 2 iay /o, ) (12)

Benuuunu oy, 6, Ta Gy BU3HA4YeHI y [6] Ha OCHOBI €MHIIPHYHUX IIONPABOK
ITackyina, TOB’S3aHWX 3 IIICTBMa OCHOBHHMH KAaTETOPISIMH YMOB CTiHKOCTI
MOTOAM, Yy cHermianpHuX Tpadikax mis Bigctanedr mo 100 kM (3a yMOBH
HETepEepBHOI0 BUKUY 1 OMHOPITHO PiBHOI MOBEPXHI).

Hdns  MakcuManbHOT OLIHKM CEPEeAHbOPIYHMX TNPHU3EMHUX KOHIEHTpaLii
MPOTIOHYETBCSL  3aCTOCYBATH METOJ[ «OTHMHAIOYOD» MaKCHMyMIiB X Tpadikis,
pO3paxoBaHHUX IS PI3HUX KaTeropiii criikocti moromu. ToOTo BUXOAWTH 3
MPUITYLIEHHS PO oAHoYacHe icHyBaHHSA 13 100% MOBTOPIOBaHICTIO BCiX KAaTETOPii
CTIMKOCTI OTOJH MPOTATOM POKY, 110 crpoiye ¢popmymry (11) no:

c_ Qoo (13)

u(4zHx)

Xou 3a ¢opmymnamu (11) i (13) fi U mpumycTUMO po3paxoByBaTH AJs OyIb-
SKOTO CEKTOpa pO3W BITPIB, MM BBa)Ka€MO, IO JUIS TOTPEO OIIHKU EKOJIOro-
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€KOHOMIYHHMX 30WTKIB CIiJI OpaTH 10 yBaru JIMIIE CEKTOPH IEPEBAKAIOUUX BITPIB
(10 MITHBOTO 1 3MMOBOTO TIEPIOJIB).

Ominku 3a popmynoro (13) Ipu3BOASITH O CYTTEBOTO 3aBUILNECHHS KOHIICHTpALTIi
TOPIBHSAHO 3 pPeaNTbHUMH 3HadeHHsAMHU. Harmi mpoOHI po3paxyHKH TOKa3alu, IO
BiOyBaeThcst 3aBumieHHs y 10100 pa3iB TOpIiBHIHO 3 pe3yibTaTaMu 3a
¢dopmymoro (11).

Take 3aBulleHHS CcHOHYKano BumpoOysBatn miaxig €.0. fxoBiaeBa 1moI0
CITPOIIEHOTO MOJICTIOBaHHs KOHIeHTpamii C; y 30HI 3a0pyIHEHHS 3a BITPOBOIO
BICCIO BUKHUJTY MICHIS TOCATCHHS TOYKH MaKCUMaJIbHOT KOHIIEHTpAIlii, [0 BUXOIUTh
3 (pakTy TIOTHOPMATBHOTO PO3MO/IiTY KOHIIEHTpAIIIN 3a BITPOBOIO Biccro (pHC. 2):

c

Cmax

Ci

: ‘ e X
Xmax Xi R

Pucynox 2 — ®opma npodisto KoHIEHTpaIlii 3a0pyaHeHHs C 3a BITPOBOIO BicCIO
BUKHIY X

C
C, =mln(R/xi)a (14)

ne: Cpax — MakCHMalbHa TIPU3€MHA KOHIIGHTpAIlisi B 30HI 3a0pyaHEHHS 3a
BiCCIO BHKHY;

Xmax — BIJICTaHb JO TOYKH JOCSTHEHHS MaKCHMMaJbHOI KOHIICHTpALlii 3a BiCCIO
BHUKH]TY;

R — wmakcumanbHa BincTaHb, Ha SKy 3IIHCHIOETBCA OIliIHKA KOHIEHTpAIll
(100 xm);

X; — BIJICTaHb, Ha SIKii 3IIHCHIOETHCS PO3PAXYHOK KOHIIEHTPAILiT.

3anexHicte (14), BimoOpakeHa Ha puC. 3, BaXJIMBA JUIS BU3HAYCHHS IYHKTIB
MOHITOPHHTY 3MEHIIeHHs KoHIeHTpamii AC y rpyHTax, ne ¢GoHOBI 3a0pymIHEHHS
HaKOIMMYYIOTHCS BHACTIAOK BUNAAiHL IMIJIOBUX YacTOK 3 aTMOC(EpHUX BUKHUIIB.
e minBumye oOOIpYyHTOBaHICTh KapTorpadiyHOro  BimoOpaKeHHS — HOJA
reoXiMigHOTo 3abpymHenHs nanamadra. Kimekicte Bunaains dQ, HakonuueHa Ha
MOBEPXHI IPYHTY BiJ 3aJIOBOrO BUKUAY (32 yac dt) 3 ypaxyBaHHSM YacTKOBOT'O

posnay abo mirpauii a, ckmazge: dQ = C,(1-«) dt.
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3a TpuBanmii TPOMDKOK yacy T cymapHe BUIIaAiHHS 3a0pyIHEHD 3 MPU3EMHOTO
mapy MoBiTps Ta HOro HAKOMTWYEHHS Ha MIOBEPXHI IPYHTY CTAHOBUTHME:

Q=[Cl-a)dt=C,Tl-a)- (15)

o t—

IIpo6Hi po3paxyHku 3a Gopmynoro (14) mokazanu OJM3BKICTH IO PE3YIIBTATIB
3a (opmymoro (13) 3a mopsakoM dYucen Ta 3HA4YCHHSM. BomHouac crporieHa
dopmyna (14) morpedye mnoONEepenHHLOTO BU3HAYCHHS BIJCTaHI 1 3HAYCHHS
MaKCHUMaJIbHOT MPU3eMHOI KOHIIEHTpaLil 3a0pyAHEHHS, PO3paxOBaHUX, HAIPUKJIIAL,
3a opmyoro (12), 1110 HOBEpTAE HAC Y BUXIAHY TOUKY Yepe3 HeOOXITHICTh 3HAHHS
HapaMeTpiB Gy i G;.

Tomy 1t po3paxyHKy 30HUTKIB Bin 3a0pynHeHHs aTMocdepu 3a Gopmynoro (1)
Ha pEriOHABPHOMY DiBHI 3aJIMIIA€THCS BUKOPUCTOBYBATH OPI€HTOBHI BEIHMYWHU
MPU3EMHUX KOHIICHTpALil 3a0pyAHIOYMX PeuoBHH 3a Gopmysow (13) y mBox
BapiaHTax: MaKkCHMMaJlbHa OILIHKa i3 3HIKYyIounUM Koedinientom 0,1 i MiHiManbHa
orinka i3 koediriearom 0,01.

Takuii po3paxyHOK da€ 3MOTY OINIHHUTH CepedHi MPU3EMHI KOHIEHTpAIii y
CerMEHTaX CEKTOpa 30HW 3a0pyAHEHHs i3 3aJaHUM KPOKOM 3a BIiTPOBOIO BicCIO
BUKUAY Ha BifctaHi 1o 100 kM 6e3 BpaxyBaHHsI OOKOBOI'O PO3CIIOBaHHS SIK CEPEIHE
JIBOX 3HAYCHB, IO € MPUITYCTHMOIO alPOKCHUMAITIEI0 Ha PETiOHATHHOMY piBHI. Y
3a3HaYeHUX CErMEHTAX BU3HAUYAIOTHCS HACEINICHI IYHKTH, SKI TyJU TOTPAIUISIOTh.
Pospaxynok 30uTKiB Binm arMmocdepHOro 3a0pynHEHHS 3AIMCHIOETBCS 32
metoaukoro MHC-36utku (dhopmyna (1) y po3pi3i IuX CETMEHTIB 3 ypaxyBaHHIM
TUIy TOceNeHHs (MicTo, cemo abo C.M.T.) Ta KUTBKOCTI HAaceleHHS B HHX
mociigoBHO A1t ocHOBHUX BuAiB C/IOP (1o KOKHOMY BHAY PEYOBHHH — OKPEMUI
pO3paxyHOK) i3 HACTYITHUM TiJCYMOBYBaHHSM pe3yiabTaTy IO BCId 30HI
3a0pyIHEHHS.

BucHoBkH
1. B yMoBax HEZOCTAaTHHOI PO3POOIICHOCTI METOHOJIOTIi E€KOJIOT0-EKOHOMITHHX

OLIIHOK Ha pPETiOHaJIbHOMY PiBHI MU MPOMOHYEMO peani3yBaTH ONOCEPEAKOBAHHUM
miaxin o 1 3MIACHEHHsS «BiJ 3BOPOTHOTO» — IUISIXOM BHU3HAYCHHS CYMHU
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MTOTEHITIHHUX €KOJIOT0-eKOHOMIUYHUX BTpaT Bij iMoBipHUX TexHoreHHWX HC Ha
Bcix [THO B Mexax J0CIiKyBaHOTO PETiOHY.

2. IlepcnekTHBHICTH peanmizalii Takoro migxody B YKpaiHi oOyMoBieHa
Bucokoro mimpHicTIO [IHO, ix macmopru3amiero Ta HasgBHICTIO odimiifHO
3aTBEPKEHOI METOIWKH 13 BH3HAYCHHS eKoHOMiuHuX 36mtkiB Bim HC (MHC-
30UTKN), siKa MOKe OyTH MOoAM(DiKOBaHA IiJ] 33724y OI[iIHKU €KOJIOT0-eKOHOMIYHHX
BTpAT Bij TIIOTETUYHUX aBapiil Ha HeOe3meyHnX 00’ eKTax.

3. PerionanpHa omiHKa moTpeOyBaTHMe iTepaliifHOl MpoIeaypru M000’ €KTHHX
PO3pPaxyHKIB i3 IPOTHO3YBaHHSM 30H 3a0pyIHEHHS JJIs BeUKOi KibkocTi [THO Ta
HaKOIMYEHHSIM PE3y/bTaTiB 32 PEIUITIEHTaMU €KOJIOTIYHMX BTpar. 3 OIJISAIy Ha
HeoOXi/THICTh 00pOOKH BEIMKUX MacwBiB iH(opmarlii Take 3aBmaHHSA MOXe OyTH
peai30BaHO JIUIIE Y CKJIaJli MOBHO(MYHKIIIOHAIBHOTO TIPOrPAMHOT0 KOMILICKCY.

4. BXigHUMHM JIaHMMHU A7 TaKUX pO3paxyHKIiB MaioTh OyTu: 0a3a JaHuX
macrioptie [THO; 6aza maHWX KIIMaTUIHUX, TiAPOJOTIYHHX, T1APOTEONIOTITHHUX i
JITOJIOTIYHUX TapaMeTpiB; KpyIHOMAcCIITa0HAa TOMOOCHOBA; TEMAaTHYHI IIapH
CJICKTPOHHOI KapTH 13 BU3HAYCHHSM KOHTYPIB BCiX HEOOXIJIHUX XapaKTEPHUCTHUK;
0a3a TaHUX HOPMATHBIB OI[IHKU €KOJIOTO-€KOHOMIYHUX BTPAT.

5. [Iprgomy TIpu IPaKTUIHOMY 3acTOCyBaHHI MeToauku MHC-30UTKH BUHHUKA€E
npobieMa yuceabHOro porHo3yBans koHnentpanid CIOP y 3oHax 3a0pynHeHHS
aTMocdepH, BOJOKM 1 IPYHTOBHUX BOJ B ITEpALliIfHOMY PEXUMI IS BEJIUKOTO YHCIA
00’€KTiB.

6. Jlnsi yMOB periOHaJNIbHOI OIHKKM 30HMTKIB Bil 3a0pynHeHHS artMochepu
BHacnmigok HC na XHO n0oBOAMTBHCSA OIIHIOBATH MPU3EMHI KOHIICHTpAIlii 3a
CIIPOIIEHOI0 CXEeMOI0, OCKUThKkH MeTonuka OHJI — 86 BusBMIIacS Majo MpUIAaTHOO
yepes Opak JaHuX, HEOOXITHUX IJIsl pO3PaxyHKIB.
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V. YEFIMOV

ON PRAGMATIST INSTITUTIONAL ECONOMICS

Introduction

Abstract. There are two logics of the functioning of science as an
institution: the logic of production and dissemination of knowledge
oriented to solve existing socio-economic problems and the logic of
survival of members of the profession. These two logics could contradict
each other. The first logic corresponds to the fulfilment by the science of
its social task. The second corresponds to aspirations of members of any
social organism to survive as members of this organism. To our mind
Pragmatist Institutional Economics can fulfil successfully its social task
but could have enormous problems to become a normal science in the
sense of Thomas Khun. Economic realities are very complex, determined
to a large degree by cultural heritage but at the same time very dynamic.
Knowledge concerning these realities for different countries, and even for
different regions and different economic sectors inside the same
countries, in different periods of time can hardly be presented on the
basis of the same categories. It means that communication between
members of the modern community of academic economists, which is to a
great extent international, is difficult. In this situation advantages for
career oriented academic economists for the creation of their
professional communities on the basis of Cartesianism rather than
Pragmatism are obvious. This paper is an appeal to economists to adopt
the pragmatist method which, in its modern form related to social
sciences, is Qualitative Research.

Keywords: Cartesianism, positivism, pragmatism, subject-matter of
pragmatist institutional economics, method of pragmatist institutional
economics, theorising in  pragmatist institutional economics,
experimenting in pragmatist institutional economics.

The movement of New Institutional Economics — NIE — [28, 50], born in the
seventies, followed the Institutional Economics of John R. Commons (1934a) by
putting the notion of «transaction» in the centre of its study. The seventies were a
period of appearance of an absolute authority of neoclassical economics with its
hypothetico-deductive (Cartesian and positivist) methodology and the NIE
followed this methodology. Most of the participants of this movement believed that

© V. Yefimov, 2015
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their field could just be an extension of the mainstream economics and that they
could use similar quantitative techniques. The NIE was assimilated by many of the
members of its community to «transaction costs economicsy. In this way they have
distorted totally the initial design of Commons’ institutional economics who saw
the transaction as a unit of activity common to law, economics and ethics [9].
Instead of Cartesian analytic philosophy, which is the philosophical foundation of
neoclassical economic theory, he based his institutional economics on pragmatist
philosophy of Charles S. Peirce and John Dewey. As Philip Mirowski has noted
«these two traditions have a profound conflict over their respective images of a
«science», and therefore profoundly incompatible images of «economic man» and
«rationality» [53]. Commons used the pragmatism as a model of human behaviour
and as a method of research. If the former becomes more and more popular, the
latter is ignored or rejected by the majority of modern institutionalists, either
advocates of new or old institutional economics. It happens because at present the
hypothetico-deductive thinking dominates almost the totality of the community of
academic economists.

Social science thought flows based on Pragmatism, Institutionalism in
economics and Chicago school in sociology [88], were very influential in the
United States between two wars. Later their influence fell and empirical research in
economics based on pragmatism almost disappeared. Beginning from the second
half of the 20th century the American Institutionalism only attracted the attention
of historians of economic thought and specialists in economic methodology. Some
of them made an outstanding contribution to the understanding of its pragmatist
nature [71, 53, 7, 13, 3], but many others did not share pragmatist views of
Commons. They concentrated on developing theoretical notions using as main
references writings of founders (Veblen, Commons, Mitchell). Geoffrey Hodgson,
one of the leaders of this stream, has taken a militant anti-empiricist position by
declaring that empirical evidence has only residual importance in economic
research [37]. Most of modern advocates of old institutional economics are out of
touch of real economic problems and empirically oriented Commons is criticised as
a poor theorist [39]. Most members of this community are not doing any empirical
studies themselves and even their theoretical considerations usually appeal
exclusively to theoretical considerations of others and not to any results of
empirical studies.

Many modern institutional economists criticise Old Institutional Economics for
its descriptive character and lack of rigorous and systematic theory. Pragmatically
oriented sociologists developed a method called Grounded Theory [29, 86, 47],
which reconciles description and theorising. Empirical research in the framework
of this method is used not to test theories or hypotheses created before its start but
to create concepts, theories and hypotheses deeply rooted in the collected data.
Grounded Theory is the most sophisticated method entering the set of
pragmatically oriented social research methods called Qualitative Research
[18, 70]. One of them is case study method, another one is a method of field
experiments called Action Research [32, 87, 72] which has large applications in the
study of organisations. Pragmatist economic laboratory experiments based on
gaming-simulation [31, 100] could oppose neoclassical experimental economics.
Grounded Theory, Action Research as Qualitative Research in general and
laboratory gaming-simulation experiments can be used for economic research. The
aim of this paper is to attract the attention of economists to the tremendous unused
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potential of the application of pragmatist methodology. The paper discusses the
pragmatist methodology and techniques from an institutional economist point of
view. The paper is based on a personal experience of the author in application of
these methodology and techniques for economic institutional investigations
[101-104].

1. Pragmatism versus Cartesianism and positivism

Descartes was very suspicious to results of observations. He was sure that the
senses deceive us and all the things that we see are false. He appealed to doubt in
everything. At the same time he was convinced that where the senses fail, the mind
triumphs. It influenced very negatively a vision of science: «Cartesianism
destroyed the balance which underlies true science: the balance between thinking
and observing, deduction and induction, imagination and common sense, reflection
and action, reason and passion, abstract thinking and realism, the world within and
the world without the mind. Under the impact of Cartesianism the second element
of the equation was sacrificed to the first [...] Descartes’ epistemological reflections
opened an era of axiomatic, unhistorical, deductive thinking broadly called the
Enlightenment» [52]. The Cartesian dualism with its separation of knowing from
doing, object from subject, fact from value, theory from practice serves an
epistemological foundation for neoclassical economics [7].

The founder of Pragmatism, Charles S. Peirce, understood the historical context
of appearance of Cartesianism. Descartes revolted against authority as the ultimate
source of truth and allowed theoretically scepticism. Afterwards «that done, he
sought a more natural fountain of true principles, and professed to find it in the
human mind» [63]. In this way, he underestimated the role of observation by
overestimating the role of human thinking. According to Peirce, we cannot doubt in
everything: «A person may, it is true, in the course of his studies, find reason to
doubt what he began by believing; but in that case he doubts because he has a
positive reason for it, and not on account of the Cartesian maximy» [62, pp. 28, 29].
Peirce estimated that «machinery of the mind can only transform knowledge, but
never originate it, unless it be fed with facts of observation. Nothing new can ever
be learned by analysing definitions» [63, p. 126]. He has noticed that scholars are
«less intent on finding out what the facts are, than on inquiring what belief is most
in harmony with their system. It is hard to convince a follower of the a priori
method by adducing facts» [63, p. 138].

One of the central notions of Peircian philosophy is that of belief : «Our beliefs
guide our desires and shape our actions (...) Doubt is an uneasy and dissatisfied
state from which we struggle to free ourselves and pass into the state of belief;
while the latter is a calm and satisfactory state which we do not wish to avoid, or to
change to a belief in anything else (...) Both doubt and belief have positive effects
upon us, though very different ones. Belief does not make us act at once, but puts
us into such a condition that we shall behave in a certain way, when the occasion
arises. Doubt has not the least effect of this sort, but stimulates us to action until it
is destroyed (...) The irritation of doubt causes a struggle to attain a state of belief.
I shall term this struggle inquiry (...) That the settlement of opinion is the sole end
of inquiry is a very important proposition. It sweeps away, at once, various vague
and erroneous conceptions of proof» [62a, pp. 114, 115].
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Another notion of this philosophy closely linked with the notion of belief is that
of habit. The belief «involves the establishment in our nature of a rule of action,
or, say for short a habit (...) The whole function of thought is to produce habits of
action. (...) To develop its meaning, we have, therefore, simply to determine what
habits it involves» [63, pp. 129, 131]. For Peirce «belief is not a momentary mode
of consciousness; it is a habit of mind essentially enduring for some time (...)
Instead of saying that you want to know the «Truth», you were simply to say that
you want to attain a state of belief unassailable by doubt» [66, p. 336]. Based on
the Peirce’s Pragmatism, we can say that social reality is a reality of beliefs and
habits. It means that this reality is socially constructed by the processes of
institutionalisation, legitimation and socialisation [4]. The social reality is
historical: «Institutions cannot be created instantaneously. Institutions always have
a history, of which they are the products. It is impossible to understand an
institution adequately without an understanding of the historical process in which it
was produced» [4, p. 72].

Peirce saw the research as a collective action of investigators who, by observing
and by analysing something separately, gradually converge on the results of
investigation. «The opinion which is fated to be ultimately agreed to by all who
investigate, is what we mean by the truth, and the object represented in this opinion
is the real. That is way 1 would explain reality» [63, p. 139]. In this way, the
«Cartesianism’s guiding notion of the solitary doubting ego is supplanted by the
idea of a co-operative search for truth for the purpose of coping with real problems
encountered in the course of action» [41, p. 19]. The consequences of this
transformation of the guiding idea of philosophical reflection are extremely far-
reaching: «Indeed, the entire relationship between cognition and reality is changed.
The concept of truth no longer expresses a correct representation of reality in
cognition, which can be conceived of using the metaphor of a copy, rather, it
expresses an increase of the power to act in relation to an environment. All stages
of cognition, from sensory perception through to the logical drawing of conclusions
and on self-reflection, must be conceived anew» [41, pp. 19, 20].

The selective character of the perception shown by William James [40], a
follower of Peirce, became evidence. Since then, psychologists made a significant
progress in understanding of human cognition. The perceptual process includes the
selection of a stimulus for attention, its organisation into a meaningful pattern and
an interpretation of the significance of the stimulus. Language plays an important
role in perception shaping [48, pp. 79 - 87]. Several types of perceptual errors are
possible and among them is the so-called perceptual defence, which «provides a
measure of protection against information, ideas that are threatening to an existing
perception or viewpoint. It is a process that encourages the perception of stimuli in
terms of the known and familiar» [48, p. 93]. It is perceptions that determine to a
large extent the behaviour of actors. In this sense, the social reality, a reality of
actions based on beliefs and habits, is subjective.

Mechanism of perception and knowledge acquisition is conceived in modern
cognition science as a process of categorisation: «The categories we construct and
employ to structure the world can be construed as entities deeply imbued with our
own experiences as human agents; sometimes they may be heavily constrained by
the properties of the real world, at other times the correspondence may be highly
metaphorical. As we have not been afforded a privileged or God-like insight into
the properties of the real world, we have no independent means of knowing exactly
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which is which» [94, p. 77]. There exist actually two approaches to categories:
similarity-based and explanation-based: «The similarity-based view holds that
instances of a category are represented mentally by the degree to which they are
similar to other known instances of the category. The explanation-based view, on
the other hand, argues that instances of a category are related by an explanatory
structure» [84, p. 77]. Arthur Denzau and Douglas North describe the cognition
process in the following way: «Categories-classifications gradually evolve from
earlier childhood on in order to organize our perceptions and keep track of our
memory of analytic results and experiences. Building on these categories we form
mental models to explain and interpret the environment, typically in ways relevant
to some goal(s). Both the categories and mental models will evolve to reflect the
feedback derived from new experiences — feedback that may strengthen and
confirm our initial categories and models or that may lead to modifications»
[17, p.224]. These modifications can be of two types: changes in details
concerning existing categories and changes of categories. Denzau and Douglas use
the term «representational redescription» to characterise the latter type which is a
reorganization of the categories and concepts with sudden shifts in viewpoints
[17, p. 225]. To our mind the notion of representational redescription is very close
to the notion of abduction of Peirce. Contrary to Cartesianism the Pragmatism
attributed a modest role in human reasoning to deduction. The modern cognition
science supports this position of Pragmatism. Cross-cultural studies provided
support for an approach which suggests that people do not engage in deductive
reasoning in the real world. Instead, their judgements are based on categorisation
and instances of a category are represented mentally by the degree by which they
are similar to (have overlapping attributes with) an abstract representation of the
category [84, pp. 115, 374].

At present, many social scientists, especially economists, are convinced
Cartesians. They think that cognition process in economic science is primarily
deductive process and empirical work in this domain is not very much appreciated.
The dominance of Cartesianism in economics can be explained in terms of Peirce’s
investigating communities. Economic realities are very complex, determined to a
large degree by cultural heritage but at the same time very dynamic. Knowledge
concerning these realities for different countries, and even for different regions and
different economic sectors inside the same countries, in different periods of time
can hardly be presented on the basis of the same categories. It means that
communication between members of the modern community of academic
economists, which is to a great extent international, is difficult. In this situation
advantages of the creation of communities of academic economists on the basis of
Cartesianism rather than Pragmatism are obvious. Cartesian approach creates
unlimited possibilities for communicating inside the world community of academic
economists on the basis of universal categories without much care about historical
and geographical differences. In addition empirical work is very hard and
apparently less pleasant than purely armchair «theoretical» work. Douglas North
underlines: «There is a lack of empirical work on the subject <...> When Lee
Alston, Thrain Eggertsson and | were working on a book of reading on empirical
studies in new institutional economics, we had difficulty finding a sufficient
number of case studies to use. The reason is that few have been doney»
[60, pp. 8, 9]. The most important cause of the crisis in mainstream economics is
its remoteness of the actual economic activities.
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Mainstream economics is also rooted in positivism. The founder of positivism,
August Comte, professed to consider all phenomena as subject to «natural lawsy.
He saw the role of «positive science» in discovering these laws and the reduction
to a minimum of their number [12]. Neoclassical economics is in this sense a
«positive science». All generalisations of this economics were based on natural
laws theory. In spite of the fact that a lot of rhetoric concerning the natural laws has
disappeared from the discourse of the contemporary neoclassical thought, this
economics is still founded on the epistemology based on the concept of these laws
[7, p. 65]. The positivism of 19th century, that of August Comte, has been altered
in the middle of the 20th century in the logical empiricism, which is characterised
by the hypothetico-deductive approach: «The first step in testing a scientific theory
was to deduce certain empirical predictions from the theory and its initial
conditions. The second step was to check these predictions against the
observational evidence; if the empirical predictions turned out to be true, the theory
was confirmed, and if these predictions turned out to be false, the theory was
disconfirmed. In either case, it was not induction, but rather the deductive
consequences of a scientific theory, that were relevant to its empirical support (...)
Hypothetico-deductive method allowed scientific theories to be «based on»
empirical observations (deductively) without actually being «built up from» those
observations (inductively)» [15, p. 376]. We can see here very clearly a
manifestation of Cartesianism: «Cut off from observation as a source of truth, the
Cartesian mind puts great on «testing» to reaffirm its realism. But testing is not a
guarantee of correct ideas because, having lost its mooring in reality, the economic
mind has created so many conundrums, puzzles and purely mental constructs that
testing proves everything and nothing» [52, p. 41]. Since Milton Friedman [26] the
neoclassical economics affiliates openly to positivism by adopting the hypothetico-
deductive approach. The table below shows the difference between positivist and
pragmatist paradigms.

Table 1 — Basic characteristics of positivist and pragmatist paradigms

Positivist paradigm Pragmatist paradigm
Basic The world is external and objective | The world is socially constructed and
assump- The observer is independent subjective
tions The observer is an integral part of
Science is value free what is observed
Science is moved by human interests
Basic Data presents objective facts Data presents subjective meanings
charac- Context is given a priori Context is apprehended a posteriori
teristics of | Sublimation of complexity Taking into account of complexity
research Logic of verification Logic of discovery
The Elaborate concepts in such a way | Elaborate  concepts rooted in
resear- that they could be measured qualitative and quantitative data
cher must: | Find causality links and | Try to understand the phenomenon
fundamental laws under study
Reduce the phenomena to their | Observe every situation in its totality
simplest elements Develop ideas by analysing data
Formulate hypotheses and test them

Source : (Usunier, Easterby-Smith and Thore, 2000, p. 37) and (Mucchielli,
1996, p. 197) adapted by the author.
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Let me comment just one line in this table which is dealing with complexity.
The founder of positivism, Auguste Comte, professed to simplify observed
phenomena before explaining them. Social sciences and in particular economics
followed this positivist tradition. The scholars reduced phenomena under study to a
certain number of quantitative variables or made a synthetic description before
starting an analysis. In this way the positivist approach in general and the
guantitative approach in particular sublime or deny the complexity of phenomena
under study. On the contrary the pragmatist approach in social sciences, associated
with the qualitative research, does not reject the complexity but tries to manage it
in the research process. This approach foresees rich and thick descriptions in order
not to lose some crucial information. These descriptions often take the form of
guotations from interviews. The descriptions incorporated in an article or a book do
not represent raw data but are chosen as significant. They are ranged according to
the constructed categories and accompanied by comments. In this way they
represent an important part of the reasoning and allow the readers to make their
own judgements concerning results of the research.

The pragmatist philosophy of Charles S. Peirce according to his own words
corresponds to the experimentalist’s mind [66, pp. 331, 332]. An experimentalist
«has had his mind molded in the laboratory (...) With intellects of widely different
training from his own, whose education has largely been a thing learned out of
books, he will never become inwardly intimate, be he on ever so familiar terms
with them; for he and they are as oil and water, and though they be shaken up
together, it is remarkable how quickly they will go their several mental ways,
without having gained more than a faint flavor from the association» [66, p. 331]. I
am afraid that such an experimentalist’s type of person is quasi inexistent in the
community of academic economists. The university education and training do not
foster an interest to do field studies and even more this kind of studies are
considered as something inappropriate for «highly qualified economists». I can
imagine that Table 1 above is absolutely indigestible for economists to whom
«datay are exclusively writings of other economists or statistical data at most. This
table will leave them totally insensitive.

In June 2000 a group of French students of economics published an open letter
to professors and other responsible for teaching of this discipline [27, pp. 13 - 14].
The first part of this letter was as follows: «Most of us have chosen to study
economics so as to acquire a deep understanding of the economic phenomena with
which the citizens of today are confronted. But the teaching that is offered, that is
to say for the most part neoclassical theory or approaches derived from it, does not
generally answer this expectation. Indeed, even when the theory legitimately
detaches itself from contingencies in the first instance, it rarely carries out the
necessary return to the facts. The empirical side (historical facts, functioning of
institutions, study of the behaviours and strategies of the agents . . .) is almost
nonexistent. Furthermore, this gap in the teaching, this disregard for concrete
realities, poses an enormous problem for those who would like to render
themselves useful to economic and social actors» [27, p. 13]. I believe that this is a
very pragmatist declaration. The students requested practical knowledge for
practical actions. The movement which was born after the French students revolt of
teaching economics has received the name «the post-autistic economics
movement»: «The main reason why the teaching of microeconomics (or of
«microfoundations» of macroeconomics) has been called «autistic» is because it iS
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increasingly impossible to discuss real-world economic questions with
microeconomists — and with almost all neoclassical theorists. They are trapped in
their system, and don’t in fact care about the outside world any more» [33, p. 2].
The autistic character of standard economics has deep philosophical roots in
Cartesianism and positivism.

The dominance of positivist paradigm in economics makes it absolutely useless
in the investigation of burning economic problems of the present. Many economists
are not aware of and/or are indifferent to this situation. Of course there is a sizable
and growing minority who do not subscribe to the neoclassical model or who reject
the anti-scientific fundamentalism that surrounds it, but no means existed for
mobilising them as a community [27, p. 2]. In order to respond to the most
important requirement of the open letter of French students, «We wish to escape
from imaginary worlds!», this community should be not only anti-neoclassical but,
what is more important, it should be pragmatist. It means that the subject-matter of
alternative economics should correspond to socio-economic reality which is the
reality of beliefs and habits. It means also that the method of this economics should
follow the logic of discovery and the elaboration of its concepts should be rooted in
qualitative and quantitative data. The method should help to observe the situation
in its totality with taking into account its complexity. The method should be
oriented not to creating sophisticated intellectual constructions but to
understanding the phenomenon under study in order to help to solve real life
problems. A set of methods of this type is called Qualitative Research.

2. Subject-matter of pragmatist institutional economics

The Pragmatism gives us the key for understanding social realities by indicating
that they are beliefs and habits (rules). By defining the subject-matter of pragmatist
institutional economics we have to be more precise. We must say what we mean by
institutions, their relation to beliefs, and propose a scheme for analysis of economic
activity in order to indicate the place of institutions and beliefs in this activity. On
the basis of the definition of institution and the scheme of analysis of economic
activity the subject-matter of pragmatist institutional economics can be defined.
The institution can be defined as typification of habitualised actions [4, p. 72].
The literature on institutional economics contains a large number of definitions of
institutions. May be the most condensed of them are the following: «The major
role of institutions in a society is to reduce uncertainty by establishing a stable (but
not necessary efficient) structure to human interaction» [58, p. 6]; «Institutions are
durable systems of establishes and embedded social rules and conventions that
structure social interactions» [39, p. 163]. It is important to distinguish formal and
informal rules and to know how they are enforced [58; 61]. Usually formal rules
take the written form and the informal do not. Most of the institutions in modern
societies are made up of both formal and informal rules. In stable institutions
informal rules complement formal ones. In emergent institutions earlier embedded
informal rules can contradict to newly introduced formal rules and distort or even
block their application. As we saw in the previous section of this paper, according
to Pragmatism habits (rules) are closely linked with, based on, beliefs. Similar to
rules, the beliefs can be «formal» and «informal». «Formal» beliefs are often
depicted in documents of political parties and their more or less coherent sets
represent ideologies. «Informaly» beliefs do not take a written form. Among beliefs
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it is important to distinguish «values» which provide categorization in evaluative
terms of «good» and «bad». Enforcement of rules is exercised by some human
actions. These actions in their turn follow some formal and informal rules. In
considering only economic institutions the researcher is forced to include in his
analysis «enforcement characteristics» of these institutions [58, 61]. Nevertheless
the enforcement dimension of the institutional analysis can be made by inclusion in
this analysis of non-economic institutions, for example, religious and political. As
rules and beliefs, enforcement of rules can also be «formal» and «informal». The
former represents the prosecution through the law system with a threat of penalties
or imprisonment and the latter, for instance, takes the form of «public opinion»
with a threat of exclusion from a community.

Karl Polanyi distinguished two meanings of economic: substantive and formal.
Classical economics was defined as dealing with production, distribution and
consumption of goods and services. This definition corresponds to the substantive
meaning of economic. Neoclassical economics switched to its formal meaning of
economic. Polanyi gave a substantive definition of economic in institutional terms:
«It can be briefly (if not engagingly) defined as an instituted process of interaction
between man and his environment, which results in a continuous supply of want
satisfying material means» [69, p. 34]. Economic activity, as the flow of economic
actions, in its substantive meaning, can be analysed at four levels.

Table 2 — Scheme for analysis of economic activity*

No | Level of analysis | Analysed units Links between analysed units
1 Cognitive Beliefs Complementarity/contradiction
2 Institutional Rules Complementarity/contradiction
3 Organisational Decision-making centres Power relations

4 Technological Resource processing units | Material/informational flows

There are top-down links between these four levels. Beliefs determine the rules
in the framework of which power relations took place between decision-making
centres. Decision making centres determine the functioning of resource processing
units and control material and informational flows between them. There are also
down-up feedbacks between levels. Technological level provides signals to
organisational level to make possible correct decision-making. Different natural
and juridical persons (decision making centres) using their power try to change
rules in their favour. Finally, problems emerging in the functioning of decision-
making centres in the framework of existing rules push them to change their
beliefs. The choice of level for analysis of economic activity depends of the
objective of the study. If the researcher is concerned with the result of economic
activity at particular moments, then major attention is likely to be devoted to the
technological level. On the contrary, if the researcher is concerned not with the end
result of economic activity but with its mechanism operating in a certain period of
time then his attention should be devoted to organisational and institutional levels.
Furthermore if he is concerned with changes in the mechanism of economic

! Previous versions of this scheme were published in Yefimov (1981, 1988, 1997, 2001).
This scheme has some similarities with that of Williamson (2000).
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activity then undoubtedly the main attention should be focused on institutional and
cognitive levels [100, pp. 30 - 31].

Neoclassical economics ignores levels 1 and 2, and level 3 is present in
neoclassical analysis in a very simplified form with poor collection of decision-
making centres and neglect of power relations. The stress in this analysis is made
on level 4. On the contrary, pragmatist institutional economics should put level 2 in
the centre of its studies supported by analysis of levels 1 and 3. If the research is
oriented to the analysis of institutional functioning, level 2 plays an important role.
If the objective of the research is institutional change, then the analysis at level 1
becomes crucial. In the framework of pragmatist institutional economics,
guantitative analysis of material flows (level 4) can serve only for asking questions
and answers to these questions should be found at higher levels [103, pp. 30 - 31].

By summing up what was said above, we can define the subject-matter of
pragmatist institutional economics in the following way: pragmatist institutional
economics studies economic activity by analysing functioning and change of
institutions that structure economic activity. Analysis of functioning of institutions
requires the taking in account of power relations between actors. The study of
institutional change demands an analysis of beliefs/ideologies shared by different
types of actors. Briefly, we can say that subject-matter of pragmatist institutional
economics is sets of institutions, in which the human economy, as Karl Polanyi
said, is embedded and enmeshed. In other words, the pragmatist institutional
economics investigates typification of habitualised economic actions and beliefs
linked with these actions. These typifications could take the form of formal rules
(laws and written regulations) and informal rules (customs and traditions). In
modern societies beliefs often take the form of ideologies. Pragmatist institutional
economics is sharply different from neoclassical mainstream economics by subject-
matter which for the former derives from the substantive meaning of economic and
for the latter — from the formal one. | believe that this understanding of the subject-
matter of pragmatist institutional economics corresponds to that of John Commons:
«Peirce’s pragmatism, applied to institutional economics, is the scientific
investigation of economic relations of citizens to citizens. Its subject-matter is the
whole concern of which the individuals are members, and the activities
investigated are their transactions governed not by a law of nature but a working
rule, for time being, of collective action» [10, p. 157].

3. Method of pragmatist institutional economics

Pragmatist institutional economics differs from neoclassical mainstream economics
not only by the subject-matter but also by its method. Generally speaking the
method of pragmatist institutional economics is Pragmatism of Charles Peirce.
Pragmatism as a method of research corresponds to the reality of human cognition
studied by the cognition science and Cartesianism/positivism with its hypothetico-
deductive method does not. Descartes distinguished sharply processes of cognition
of layman and processes of cognition of scientist. The Pragmatism of Charles
Peirce eliminates this sharpness. Why they would be different? Laymen and
scientists belong to the same specie of human beings and their brains are
constructed in the same way. The modern cognition science gives a model of
human behaviour (homo cogitans) and at the same time a method of scientific
research, a method corresponding to the human nature. This model/method consists
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in the categorisation and creation on their basis of mental models in the every day
life and in the research practice. In both cases the categories/concepts and mental
models are shared inside certain communities: «The world is too complex for a
single individual to learn directly how it all works. The entire structure of the
mental models is derived from the experiences of each individual — experiences
that are specific to the local physical environment and the socio-cultural linguistic
environment (...) In fact, no two individuals have exactly the same experiences and
accordingly each individual has to some degree unique perceptions of the world.
Their mental models would tend to diverge for this reason if there were not
ongoing communication with other individuals with a similar cultural background»
[17, pp. 225 - 226].

However some differences between cognition activities of laymen and scientists
do exist and «the crucial difference [is] created by the attempt in science to
maintain the precision in terms as opposed to their plasticity in a popularly held
and communicated mental models, Kuhn argues, the relatively precise nature of
concepts helps keep a paradigm or conceptual framework almost fixed for long
periods» (Ibid., pp. 235-236). The process of accommodation and change in shared
mental models does not always progress smoothly or easily. Ideological purists try
to resist any change (Ibid., p. 226). In this way, professionalization of scientists can
play a negative role in knowledge acquisition process, especially after the strong
institutionalisation of science. This happens in situations of a weak social
(democratic) control or too strong social (authoritarian) control from outside of
scientific communities on the activities of scientists from the point of view of the
quality of knowledge they acquire and hold. Science in general and economics in
particular is a set of institutions which could be analysed on the basis of four level
scheme exposed in Table 2. Rules of recruitment, promotion, publication etc. are
an evolutionary result of ideological, political and financial influences from outside
and inside of scientific communities and of their shared mental models too.

John Commons accepted the term Pragmatism proposed by Peirce as the name
of the method of investigation he applied to economics: «We compelled to
distinguish and use two meanings of pragmatism: Peirce’s meaning of purely a
method of scientific investigation, derived by him from the physical sciences but
applicable also to our economic transactions and concerns; and the meaning of the
various social-philosophies assumed by the parties themselves who participate in
these transactions. We therefore, under the latter meaning, follow most closely the
social pragmatism of Dewey; while in our method of investigation we follow the
pragmatism of Peirce. One is scientific pragmatism — a method of investigation —
the other is the pragmatism of human beings — the subject-matter of the science of
economics» [10, pp. 150, 151]. This method supposes an experimental approach to
investigation, that is the direct contact with investigated subject-matter, i.e.
institutions and beliefs which accompany them. This direct contact can be achieved
by the investigator through studies of different documents, including texts of
formal rules (laws and regulations), use of action research, participant observation,
interviews and case studies. All these techniques should withdraw the cognitive
gap between scholars and actors and in some way enlarge «learning communities»
by partial inclusion in them of actors. In order to catch meanings of observed
events and understand informal rules, participant observations should include
active interviews, which could take the form of «brainstorming» sessions. The
pragmatist methodology rejects an objectivity based on value free neutrality of the
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researcher and proposes a solution to the problem of subject-object relation in
social inquiry.

Pragmatist methodology of social research was developed by the Chicago
sociological school in the framework of Symbolic Interactionism. The author of
this term wrote: «No theorizing, however ingenious, and no observance of
scientific protocol, however meticulous, are substitutes for developing a familiarity
with what is actually going on in the sphere of life under study» [6, p. 39]; «We
must say in all honesty that the research scholar in the social sciences who
undertakes to study a given sphere of social life that he does not know at first hand
will fashion a picture of that sphere in terms of pre-established images (...) [In the
framework of usual research practices] in place of being tested and modified by
firsthand acquaintance with the sphere of life they [pre-established images] become
a substitute for such acquaintance (...) [In this case] there is no demand on the
research scholar to do a lot of free exploration in the area, getting close to the
people involved in it, seeing it in a variety of situations they meet, noting their
problems and observing how they handle them, being party of their conversations,
and watching their life as it flows along. In place of such exploration and flexible
pursuit of intimate contact with what is going on, reliance is put on starting with a
theory or model, posing a problem in terms of the model, setting a hypothesis with
regard to the problem, outlining a mode of inquiry to test that hypotheses, using
standardized instruments to get precise data, and so forth» [6, pp. 36 — 37]. The last
sentence of this quotation describes exactly in what way most of the economists do
empirical research. This positivist methodology for economics was formulated by
Milton Friedman: «A theory is the way we perceive «facts», and we cannot
perceive «facts» without a theory» [26, p. 34].

Unfortunately not only neoclassical economists share these Friedman’s views.
Geoffrey Hodgson who is one of the very active authors with «institutionalist
label» confessed: «Contrary to many institutionalist writers, the epistemological
position here is strongly anti-empiricist» [37, p. 24]. He criticised Friedman not for
his Cartesian positivism but on the basis of this «strongly anti-empiricist» position
[37, pp. 28 - 35]. | think that Hodgson is even more Cartesian than Friedman. Let
us discuss his «anti-empiricists» arguments, which are indeed pro-Cartesian
arguments: «The key criticism of empiricist epistemology (...) is that no
observation can be independent of the conceptual framework, language and
theoretical system of the observer. Consequently, no «objective» facts can be
known untainted by the preconceptions of the investigator» [37, p. 35]. The
pragmatist approach does not exclude that the researcher coming to the field has
some preconceptions or pre-established images, but what the pragmatist approach
excludes is determining by them the gathering of data. For example, in 1998 | had
an occasion to attend a meeting, held in a district Administration in Russia, of
heads of collective farms of this district. During this meeting | had the feeling that
we were still somewhere in 1978. In 1999 | started an inquiry in the Russian
countryside, having the preconception of the agrarian institutional continuity in
post-Soviet Russia, but the questionnaires for this inquiry were elaborated not in
the framework of this preconception. These questionnaires [104, pp. 375 - 377]
served as guides for talks with different actors with the objective not to test this
idea but to understand what was going on in different kinds of farms, companies
and administrations.
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The statement «All facts are expressed in some form of language, and an
aconceptual or atheoretical language is impossible» [37, p. 35] is a sophism
because of the use of undefined here notions of «theory» and «language».
«Theories» and «languages» can be of different levels. The statement is true if the
notions of «language» and «theory» are used in the sense of categories and mental
models shared in a certain socio-cultural linguistic environment which can be very
large. For example, if the area under study was the Russian countryside, then
knowledge of Russian language including technical agricultural terms would be
sufficient to begin «observationy», i.e. «getting close to the people involved in it,
seeing it in a variety of situations they meet, noting their problems and observing
how they handle them, being party of their conversations, and watching their life as
it flows along». At the same time the statement of Hodgson is false if the notions of
«language» and «theory» are used in the sense of categories and
models/theories/hypotheses shared by a certain community of scholars. For
example, gathering data concerning preconceived variables, gquantitative or
qualitative, of a theory and escaping any other information, which could be
collected in the field if it does not enter in this set of preconceived variables, will
make investigator ‘blind’ to many possible insights. In the case of using low level
categories and mental models shared by actors of the area under study the scholar
has a possibility to make a discovery and to reconsider his pre-established image of
the area under study by developing his own new categories and mental models. In
the case of using high level categories and models/theories/hypotheses shared by
members of a certain scientific community the scholar is condemned to be prisoner
of his preconceived variables. He is unable to discover in the field something
outside of his a priori model/theory/hypothesis and what he can do only to «test»
this a priori model/theory/hypothesis.

Geoffrey Hodgson is right by saying that «we cannot ever gain a more accurate
or adequate understanding of economic reality exclusively by observation and the
gathering of data». And it is true not because «contrary to empiricist view, science
cannot progress without a theoretical framework, and no observation of reality is
free of theories or concepts» but because understanding of economic reality can
progress only through «representational redescriptiony, i.e. the correction or even
total change of categories/concepts and models/theories constructed on the basis or
emerged from observation and gathering of data. | agree with professor Hodgson
when, following the sociology of science, he said that «science is a social activity
and its development involves the social generation, scrutinization and acceptance
or rejection of theories, procedures and norms. Consequently, science can never be
«neutral» in the sense that it is entirely free of the biases and preoccupations of
society and the scientific community» [37, p. 36]. But this true statement does not
transform his sophism in a true statement.

A close and reasonably full familiarity with the area of life under study is
essential to any social researcher [6, p. 37]. A set of methods based on pragmatist
methodology which allow to get this familiarity with area of life under study has
received the appellation of Qualitative Research. The methods included in this set
can be classified as follows: basic or generic qualitative research, ethnographic
study, case study, life story method, phenomenological study, grounded theory and
action research. The two latter methods will be discussed in sections 4 and 5 of this
paper. Below in this section we will characterise briefly general features of
qualitative research methods in general. All qualitative research methods use as
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sources of information existing texts, semi-directive interviews and participant
observation. Institutional economists should pay special attention to juridical (laws
and regulations) and political (programmes of parties and associations and
declarations of political leaders) texts. The former reflect formal rules and the latter
existing beliefs. In order to collect information on the informal rules and shared
beliefs, including values, the researcher should use semi-directive interviews and
participant observation. Data on habits and beliefs can hardly be numerical. That is
why methods used in the framework of the pragmatist paradigm are primarily
qualitative. This paradigm integrates the observer and the observed in the
procedures of observation. It is attentive to find meanings of actions of the
concerned actors. In the framework of this paradigm the researcher takes into
consideration the complexity of the situation under study and intentions,
motivations, expectations, reasoning, beliefs and values of actors [56, p. 34].

Qualitative research can analyse data at several levels: «At the most basic level,
data are organized chronologically or sometimes topically and presented in a
narrative that is largely, if not wholly, descriptive. Moving from concrete
description of observable data to a somewhat more abstract level involves using
concepts to describe phenomena (...) This is the process of systematically
classifying data into some sort of schema consisting of categories, themes or types.
The categories describe the data, but to some extent they also interpret the data. A
third level of analysis involves making inferences, developing models, or
generating theory» [51, p. 187]. Some categories can be of similarity-based type
when the others are of explanation-based type. The process of qualitative research
can be characterised as a progressive move from actors’ meaning to researcher’s
meaning (sense).

The most important characteristics of qualitative research are the following
[51, pp. 6 -8, 61]:

1. Qualitative researchers are interested in understanding the meanings people
have constructed, that is, how they make sense of their world and the experiences
they have in the world. It is assumed that meaning is embedded in people’s
experiences and that the meaning is mediated through the investigator’s own
perceptions. The key concern is understanding the phenomenon of interest from the
participants’ perspectives, not the researcher’s.

2. Qualitative researcher uses his data not to answer questions like how much
or how often but to discover what occurs, the implications of what occurs, and the
relationships linking occurrences. In this case his sample, i.e. people contacted, has
not to be large and random but has to correspond to this purpose. Purposeful
sampling serves to the investigator to discover, understand, and gain insight and
therefore he must select a sample from which the most can be learned. The size of
the sample can be determined gradually: sampling continues until a point of
saturation is reached, i.e. no new information is forthcoming from new sampled
units.

3. The researcher is the primary instrument for data collection and analysis. It
determines by a creative character of communication with actors and abductive
nature of data analysis (insights).

4. Qualitative research usually involves fieldwork. An occasional qualitative
study could be undertaken using documents alone, but these are exceptions.

5. The product of a qualitative research is richly descriptive.
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Table 3 displays a comparison of characteristics of qualitative research with the
more familiar positivist-quantitative approach. The dichotomy indicated in this
table does not exclude the use of quantitative methods in the framework of a
qualitative research.

Table 3 — Characteristics of quantitative and qualitative research

Points of Quantitative Research Qualitative Research
comparison
Philosophical Cartesianism, positivism Pragmatism, phenomenology
roots
Goal of Prediction, confirmation, | Understanding, description,
investigation hypothesis testing discovery, meaning, hypothesis
generation
Design Predetermined, structured Flexible, evolving, emergent
Sample Large, random, representative | Small, non-random, purposeful
Data collection Inanimate instruments Researcher as primary instrument,
(statistical data, surveys, semi-directive interviews,
guestionnaires) observations, documents
Mode of analyses | Deductive and inductive (by | Abductive (by researcher)
statistical method)
Findings Precise, numerical Comprehensive, holistic, expansive,
richly descriptive

Source: [51] adapted by the author.
4. Theorising in pragmatist institutional economics

The pragmatist institutional economics was founded by John R. Commons. The
school of thought launched by him is often accused to create no theories as neo-
classical economists do'. Mainstream economists try in vain to find in texts of
institutionalists deductive theories based on a priori axioms: «The institutionalists
seem to have suffered from a methodological confusion regarding the nature of
theory. They thought a description was a theory» [92, p. 187]; «Theory was never
Commons’s metier. When he calls his «theories» are exclusively poorly wrought
and somewhat lackadaisical classifications and sub-classifications of phenomena as
they appear to him from the dimly held and mainly intuitive conception impossible
to define» [77, p. 124]. Geoffrey Hodgson who has the Cartesian vision of
institutional economics has been trapped in the same way: «Commons did not have
the statute of a major theorist such as Alfred Marshall or Karl Marx. Furthermore,
he did not have the aptitude for careful definitions or logical chains of reasoning»
[39, p. 548]. John Commons spoke about theorizing in the Max Weber’s sense:
«[The Weber’s contribution] converts the whole process of theorizing from a
«theory», in the older sense of the logical consistency of reality, to the mere
methodology of constructing intellectual tools to be used in investigation. There is
no longer a question of antagonism between theory and practice, for a theory is a
tool for investigating practice» [10, p. 722]. Commons underlines that the «search
for the meaning of human activities can never be expected to yield an «exact»
science, or even an approximation to the quantitative requirements of other

! See for example the section on American institutionalism of the book of Mark Blaug (1985).
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sciences. Yet that is not wanted, anyhow. What the economist wants is
understanding, and he wants measurement only as an aid to understanding»
[10, p. 723].

The discussion in section 3 of this paper of militant Cartesian position of
Geoffrey Hodgson makes here unnecessary a critical assessment of his following
statement: «In the interwar period institutionalism was actually the dominant
school of economic thought in the US. It lost ground to neoclassical formalism
partly because it neglected its own task of underlying theoretical development. It is
not difficult to see how institutionalism became bogged down. After establishing
the importance of institutions, routines and habits, it underlined the value of largely
descriptive work on the nature and function of politico-economic institutions.
Whilst this was of value it became the predominant and almost exclusive practice
of institutionalist writers. The institutionalists became data-gatherers par
excellence. The error here was largely methodological and epistemological, and
committed by many institutionalists with the exception of Veblen himself and few
others. It was a crucial mistake simply to clamour for descriptive «realismy», by
gathering more and more data, or by painting a more and more detailed picture of
particular economic institutions» [37, pp. 21 - 22].

It is true that pragmatist roots of original (old) institutional economics prevented
the creation of context-free, a-historical, theoretical purely deductive constructions.
This is not a handicap of pragmatist institutional economic theories not to be
deductive but abductive, but this is their important cognitive advantage. | believe
that Polanyi meant this kind of theory to deal with substantive concept of economic
which derives from fact unlike the formal concept of economic which derives from
logic [69, p. 31]. Theorising in pragmatist institutional economics can be nothing
else than a creation of sets of concepts with their interrelations coming from «a
close and reasonably full familiarity with the area of life under study». These
concepts must be deeply rooted (grounded) in the data gathered about rules and
shared meanings. Most of this data can be collected exclusively through direct
contacts with actors. As we underlined in the first section of this paper, economic
realities are very complex, determined to a large degree by cultural heritage but at
the same time very dynamic. Knowledge concerning these realities for different
countries, and even for different regions and different economic sectors inside the
same countries, in different periods of time can hardly be presented on the basis of
the same categories/concepts. Complexity, cultural diversity and dynamics of
economic realities have as a consequence the impossibility of creation of theories
useful for political and economic actors covering all these realities. That is why
pragmatist institutional economics is determined as a discipline only by its subject-
matter, method and very general key concepts like belief, habit, ideology,
institution and some others. For most of the investigations other created concepts
are inevitably contextual.

Special guidelines for producing this kind of theories were called Grounded
Theory methodology [20, 29, 47, 85, 86]. Grounded theory was defined by its
elaborators as a discovery of theory from data [29, p. 1]. Grounded theory
methodology is a continuation of methodology of symbolic interactionism and is
the most sophisticated version of qualitative research. According to this
methodology, a theory must be generated not in an armchair but in the field. The
process of data collection and the generation of a theory are not totally separated.
The investigator collects documents and contacts actors to get data for analysis.
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Hef/she tries to set aside theoretical ideas during data collection and initial stages of
their analysis. He/she does it «in order to assure that the emergence of categories
will not be contaminated by concepts more suited to different areas» [20, p. 4].
Categories have to emerge from (created on the basis of) texts of documents and
transcripts of interviews. The categories discovered by the investigator are not just
names of some pieces of data but reflect meanings of these pieces of data. The
categories formulated by the researcher are the result of an abductive process of
detailed creative analysis of texts of documents and transcripts of interviews. This
process is oriented to capturing insights. The interviews led by the investigator are
active: interviews are based on approximate questionnaires and the interviewer lets
speak the actor; interviewed actors are not considered by the analyst as passive
«subjects» and the interviews can even take the form of brainstorming sessions.

The decisions concerning data collection are taken gradually following the
process of emergence (creation) of categories: «Beyond the decisions concerning
initial collection of data, further collection cannot be planned in advance of the
emerging theory» [29, p. 47]. The founders of the grounded theory called this type
of data collection Theoretical Sampling: «Theoretical sampling is the process of
data collection for generating theory whereby the analyst jointly collects, codes,
and analyses his data and decides what data to collect next and where to find them,
in order to develop his theory as it emerges. This process of data collection is
controlled by emerging theory...» [29, p. 45]. Under theoretical sampling, data
collection stops when new data does not influence the established categories, their
properties and the links between categories: «As a study proceeded, however, ideas
would become more focused, and the methods could correspondingly become more
structured, interviews, for example, might resemble long conversations at the start
of the study, but become highly selective and focused on particular topics (and
therefore much shorter) by its close» [20, p. 6].

It is important to choose one or several core categories among the generated
categories: «Through the process of integrating categories, a central theoretical
framework could crystallize around a «core» category (...) A framework would
«solidify» out the analysis and delimit the research by differentiating between core
and peripheral categories and identify the scope and boundaries of the theory. This
framework could in turn direct further data collection and analysis — but with a
more circumscribed and focused agenda» [Ibid., p. 9]. During the analytic process
the number of categories may be reduced and the theory can be formulated with
smaller set of higher level concepts [29, p. 110]. The generated categories are
hypotheses which help to understand the phenomena under study. According to
Commons «it is a synthesis, which helps to formulate a hypothesis, for it sets up
the following problem: What is the meaning of the activities in their relations to
each others? And thus suggests the kind of hypothesis needed to select the facts
and weigh their relative importance. It is a synthesis of all the factors out of which
we formulate a hypothesis. It differs from the theory of Menger as synthesis differs
from analysis» [10, p. 723].

When the abductive process of generation of categories is finished, the analyst
determines deductively the consequences of hypotheses-categories and their links.
Once a grounded theory is generated, the theory as a whole and its parts could be
tested from the deduced consequences on the basis of statistical methods, which
involve application of logical operation of induction. The result of this operation
could be a rejection of the generated theory as a whole or its parts. It could mean
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that the detailed data used for theory generation was not really representative.
Though the pragmatist methodology of social research does not reject quantitative
methods but rejects substitution of theory generation on the basis of data by testing
of an a priori theory elaborated exclusively in an armchair. In this way the
grounded theory methodology solves in a convincing way the problems of data
sample size and data representativity.

Direct application of the grounded theory methodology to economic realities
produces context embedded theories. It is clear that for this type of theories the
continuity of pragmatist institutional research can be more methodological than
substantive. But it does not mean that every grounded theory research is an isolated
investigation from the scratch. Some important theoretical substantive continuity is
possible in the framework of the same or close contexts. In the latter case the
comparative  analysis of several grounded theories could produce
categories/concepts of a higher level which would form new more abstract theory
embracing several contexts at the same time. For example a study of market
institutions in developed capitalist countries at the turn of the 21st century made in
[24] can be considered as a grounded theory of the second order (level), i.e. a
generalisation of grounded theories based on «a close and reasonably full
familiarity» with particular industries in particular countries and in a particular
period of time.

Grounded Theory methodology is nothing else but an explicit application of
human cognition scheme to social scientific research. Any real research would
follow it implicitly. This is a very important advantage of this methodology in
comparison with normal, in the sense of normal science, procedures. Its other
advantage is its orientation to discovery which diminishes the probability not to
notice important information concerning the area under study. This probability
diminishes also by the requirement to set aside theoretical ideas during data
collection and initial stages of their analysis. At later stages of analysis the
influence on it of previous theoretical ideas shared by the researcher became
inevitable but these ideas are confronted with data not filtered by these ideas, as in
the normal standard practice, that allows to the researcher to evaluate their
appropriateness. The fact that the most important sources of information for social
research are texts depicting rules (habits) and ideologies (beliefs) determines the
Grounded Theory methodology as the methodology of generation of categories on
the basis of texts.

5. Experimenting in pragmatist institutional economics

Common understanding of science supposes that it has to have theoretical and
experimental parts. If all generations of economists did not deny the necessity of
the presence in their discipline of the theoretical part, their attitude toward the
experimental one was not so obvious. Many economists of the 19th century denied
the possibility of economic experiments. For example John Stuart Mill
characterised political economy as essentially an abstract science, and its method as
the method a priori [35, p. 13]. In his System of Logic (1843) «Mill offers a radical
empirist view of science and then argues for a special dispensation to social
sciences such as economics: a dispensation that is based in part on the absence of
experimental-laboratory control in the social sciences (...) Because experimental (a
posteriori) method is not available in the social domain, the deductive (a priori)
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method is the only method available to economic science. Economics is a
deductive science and only deductive science» [35, pp. 16, 21]. This kind of
attitude is still vital among many economists. At the same time, field (haturalistic)
and laboratory economic experiments began to develop actively in the second part
of the 20th century in the United States. Both types of experiments followed
positivist tradition.

The idea of economic field studies is simple: «If a fundamental policy change is
under consideration, and if there is no clear basis for estimating a priori the effect
of this policy on economic behaviour, then the only way to obtain this information
is to put the policy into practice on a limited scale and to see what happens»
[23, p. 9]. Undertaking this type of experiments is time and resource consuming:
«In terms of time involved, there are one to two years of advance preparation,
anyway from two to ten more years for the conduct of the experiment in the field,
and from one to three years after that for the analysis of the huge amount of data
that have been collected. Even preliminary results may require four to five years of
work from the time the experiment is authorized» [23, p. 23]. In the seventies
hundreds of million of dollars were spent for this kind of experiments for analysis
of consequences of national programmes that had involved hundreds of billions of
dollars (Ibid., p. 2). The experiments were carried out according to natural
sciences’ (positivist) standards: the populations involved were considered as
passive subjects which have to react to established controlled variables and
samples of these populations were determined in advance according to
requirements of statistical criteria. The outcome of these experiments were almost
exclusively numerical data processed with statistical methods. Very soon after the
start of field economic experiments it became clear the difference of social
experiments with experiments in physical and biological sciences: «[the former
type of experiments] introduces a major new dimension of the methodology of
experimentation because humans, unlike other animate or inanimate objects, are
very likely to react to the conditions of the experiment and thereby confound the
results». (Ibid.) This kind of effect has been already noticed earlier (1928) in the
famous Hawthorne experiments.

Field economic experiments can be used not only for analysis of economic
policy consequences but also for understanding of the systems under study: «The
best way to understand something is to try to change it». Transformations in former
communist countries can be considered as large-scale naturalistic economic
experiments. Scholars involved as consultants in these transformations could take
advantage of their participation for deep studies of these processes. They had
opportunities to determine some parameters of these transformations and to
contemplate on the resulting outcome. Close contacts of the consultant with actors
during a long period of time in conditions of manipulations of important real life
parameters (rules and ideologies) provide ideal conditions for pragmatist
institutional research [102, 104]. As all pragmatist based research practices, they
had to follow the logic of discovery and not the logic of verification. They have to
consider actors involved in experiments not as passive «subjects» but as active
participants of the study process. In this case the problem of experimental control
becomes inessential. Multiple naturalistic socio-economic experiments take place
constantly in countries with more stable institutional environment, but usually
economists do not take advantage of these tremendous research opportunities:
scholars and actors in majority of cases remain separated.
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Pragmatist field economic experimenting could use the rich technical base of
Action Research [32, 72, 87]. The main pioneer of action research — Kurt Lewin —
associated the idea of action research with the idea of doing experiments in the
field [72, p. 17]. Now the action research is usually understood as «the whole
family of approaches to inquiry which are participative, grounded in experience
and action-oriented» (Ibid., p. xxiv). Advocates of action research declare
explicitly their affiliation to Pragmatism [32, 46]. In action research, new
knowledge is created through active experimentation. The results are always tested
in real life because action research aims to find solutions to real problems. The
results are justified through their workability [46, p. 107]: «Action research focuses
on solving context-bound real-life problems. Knowledge production cannot be
done without taking into account the wholeness of a situation. Inquiry is based on
guestions emerging from real-life situations as opposed to the conventional
academic way of working where questions arise from within the academic
community which is subdivided into professional fiefdoms. Reading other
researchers’ work as a way of identifying new research questions, the standard
practice is partly supplanted in action research by a more direct process of
researching what social stakeholders understand to be pressing problems (...)
Action researchers do not believe in the idea of scientific, cosmopolitan knowledge
that is valid everywhere, and we reject the notion that valid knowledge can be
produced only by «objective» outsiders using formal methods that supposedly
eliminate bias and error» [46, pp. 105, 110]. Nevertheless action research carried
out for different contexts allows making generalisations and creating higher level
grounded theories. At the same time knowledge of different contexts by action
researchers could be very useful in a particular situation: «By setting the local
situation in the context of these broader comparisons, the professional action
researcher can assist the local group in opening up its sense of the situation and
some options for the future» [32, p. 99].

In action research, actors (insiders) and investigators (outsiders) collaborate
closely. Action research can be called cogenerative research: «Local participants
[insiders] are enabled to take charge of the meaning construction process. At the
same time, trained researchers cannot make sense of local social life without secure
communication links to these participants. The dynamic tension between insider
and outsider knowledge is the basis for this cogenerative process (...) The
interaction between local knowledge and expert knowledge through a cogenerative
process is a core feature of action research. One consequence of this is that most
accounts of action research, trying to be true to the process that constructed them,
are rendered in narrative formy» [Ibid., p. 113, 123].

Laboratory economic experimentation as field experimentation can also follow
positivist and pragmatist approaches. The author of this paper devoted more than
ten years to pragmatist laboratory experimental economics [99; 100; 101]. | was a
pure neoclassical economist during my graduate and PhD studies [98]. After the
disappointment in trying to investigate functioning of the Soviet economy on the
basis of this approach, I moved for a short period of time to the behavioural
approach [14, 80] but it was again a disappointment: even computer simulation
models required too strong assumptions on human behaviour. The solution for me
was very natural and simple: if we cannot simulate with formal models the
behaviour of humans, let’s invite these humans to simulate their own behaviour in
laboratory conditions when their environment (responses to their decisions) is
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simulated by computer simulation models. Once engaged in this way, the logic of
the research has brought me to accept the pragmatist approach for gaming-
simulation [99] as a basis for modelling and laboratory experimenting in the
framework of institutional economics [100]. On the basis of this approach a large
scale gaming simulation model was developed as a basis for laboratory
experiments with the objective of comparative analysis of different economic
systems [101]. The economic systems of two particular countries (Soviet Union
and Hungary) were presented in this model by rules which depicted national
economic legislations [101, pp. 43 - 69].

The method of gaming-simulation gives possibility to organise laboratory
economic experiments as a research process which follows the pragmatist logic of
theory/hypothesis discovery. Abductive discovery procedures are organised in this
kind of laboratory experiments on the basis of a dialogue between scholars
(experimenters) and players-participants (experienced actors and experts in the area
of real life under study), as a special form of «brainstorming session»
accompanied by a computer simulation model managed by the players-participants:
«The group of players and experts can completely coincide with the research group
but it can be extended at the expense of involvement (for the period of research) of
professional managers and scientists, specialists in this particular and neighbouring
field. The composition of participants is considerably dependent on the research
goals and the type of simulation games applied. As the game becomes more
abstract, a higher percent of scientists among the players will be involved. The
more concrete the problem or the game is, the higher is the proportion of
management practitioners. The main emphasis in gaming experiment is given to
joint creative activity of all participants, players included. Their task should not be
confined to that of passive examined subjects. It is just the players who,
collaborating with the experimenters, must make the main contribution to the
solution of the investigated problem. Their gaming activity (the activity while
performing the gaming roles) must be a cause, framework and an empirical basis
for the research (activity apropos of the game). The participants of a gaming
simulation experiment contribute to the solution of the problem in the process of
discussions, filling in questionnaires and making reports as well as other types of
activity apropos of the game» [100, p. 198].

At present the so-called Experimental Economics is developing in the
framework of mainstream economics’ concepts and methodology [16, 25, 36, 43,
82]. In this discipline laboratory experiments are understood as follows: «When I
speak of «laboratory» experiments, I am speaking of experiments in which the
economic environment is very fully under the control of the experimenter, who
also has relatively unimpeded access to the experimental subjects. This
distinguishes laboratory experiments from «field» experiments, in which relatively
few aspects of the environment can be controlled, and in which only limited access
to most of the economic agents may be available» [73, p. 949]. In this more or less
correct vision of economic laboratory experiments we already see the sign of
positivist orientation in calling the participants-players experimental subjects. Most
of Experimental Economics laboratory experiments are carried out with students
(undergraduate and MBA) on the basis of economic equilibrium, game theory, and
utility theory schemes. These laboratory experiments follow the logic of
theory/hypothesis verification in the framework of positivist paradigm. They are
oriented to «creating an experimental environment in which theories being tested
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give unambiguous predictions, and of controlling or measuring the preferences of
experimental subjects», «experimental tests of axiomatic models», «to test
hypothesis, which is that agents in a market environment will behave like utility
maximizersy [Ibid., p. 950, 952, 993]. Another sign of positivism: «Structure of the
experimental design should be planned with consideration for the subsequent
statistical analysis of the hypotheses of interest» [16, pp. 30, 31].

Advocates of neoclassical experimental economics see two main advantages
offered by laboratory methods: replicability and control [Ibid., p. 14]. An unautistic
reader may find unconvincing the following arguments in favour of this kind of
experimental economics: «The economic profession imposes little professional
credibility on the data-collection process, so economic data are typically collected
not by economists for scientific purposes, but by government employees and
businessmen for other purposes (...) But relatively inexpensive, independently
conducted laboratory investigations allow replication»; «Surprising is the lack of
control over data from natural markets sufficient to test even basic predictions of
neoclassical price theory. Consider, for example, the simple proposition that a
market will generate efficient, competitive prices and quantities. Evaluation of this
proposition requires price, quantity, and market efficiency data, given a particular
set of a market demand and supply curves. But neither supply nor demand may be
directly observed with natural data»; «Distinguishing natural data may sometimes
exist in principle, but the data are either not collected or collected too imprecisely
to distinguish among alternative theories. In other instances, relevant data cannot
be collected, because it is simply impossible to find economic situations that match
the assumptions of the theory (sic!). An absence of control in natural contexts
presents critical data problems in many areas of economic research.» [Ibid., p.15].
The disdain of economists for data collection cannot be a rationale for laboratory
economic experiments. Data are understood here as «objective» numerical data.
For an institutional economist most of the data he/she needs is not numerical but
qualitative data representing the meanings of actors and the latter can share this
data with investigators. If some theoretical parameters cannot be in some way
empirically approached they have to be abandoned. If it is «impossible to find
situations that match the assumptions of the theory» why collect these data? An
absence of control in natural contexts does not present critical data problems if the
objective of the research is not to predict or to verify but to understand with help of
people acting in these contexts. The only important argument evoked here, which
can be accepted, is the relatively high cost of field data collection but the most
important rationale for economic laboratory experiment has to be found somewhere
else. This rationale is a possibility to plunge a mixed team (scholars and actors) of
participants in an environment that does not exist for the moment (for example an
introduction of a new economic legislation) and investigate problems arising in this
environment. Preference for laboratory to field experiments could come either from
cost considerations or from potential undesirable (dangerous) consequences of the
field experiments. Most of the data in these experiments are produced by the
participants. In addition a computer simulation model, which provides feedback of
decisions made by players, can also supply data for this investigation.

Cartesian/positivist nature of neoclassical experimental economics can be seen
in a priori microeconomic systems [81] at the basis of its experimental situation
design and in the role of players-participants. In addition to the usual a priori
conceived elements of microeconomic, game or utility theories, microeconomic
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system contain a priori rules, which neoclassical authors misleadingly called
institutions. The latter represents abstractions of similar type to an abstraction of
the auctioneer in the microeconomic general equilibrium model. As it was already
mentioned, participants in neoclassical laboratory economic experiments are
considered as «subjects» and are recruited among undergraduate and MBA
students. In this kind of experiments «participants receive salient rewards that
correspond to the incentives assumed in the relevant theory (...) Also, as a general
matter, rewards are monetary» [16, pp. 24, 25]. In order to guarantee an
«unbiaseness» of participants’ behaviour, the experimenters make a lot of efforts to
prevent participants from discovering objectives of the experiment.

The methodology of pragmatist gaming simulation experiments is the opposite.
Most of the data generated by these experiments are not quantitative but
qualitative. The experimental situation as the whole experimental design is based in
this kind of experiments not exclusively on abstractions, but primarily on results of
preliminary field studies. The central concept of pragmatist gaming simulation
experimentation is the concept of players’ dual behaviour: «A game assumes
simultaneous realisation (but not sequential alternation in time!) of practical and
conventional behaviour. A player must keep in mind that he is taking part in a
conventional (unreal) situation and at the same time ignore the fact (...) The duality
of the player’s behaviour in gaming simulation experiment is manifested in two
types of activity: in the gaming activity [execution of role] and the activity apropos
of the game [research]. Player’s system of motivation should be such as to provide
those necessary proportions of dual behaviour which would not run counter the
purposes of the experiment (...) In an experiment so designed, the players are
directly interested in studying the functioning of the analysed institutions (...) The
emphasis on the aim to win may disturb the necessary level of dual behaviour and
thus devaluate the experiment» [99, pp. 404 - 409].

Conclusion

The Pragmatist Institutional Economics can be outlined in the following way:

1. Economic activity is analysed at institutional level taking largely into
consideration organisational and cognitive levels and to a much lesser degree
technological level (see Table 2 in section 2 of this paper). It means that in the
centre of analysis are human interactions.

2. Rules and beliefs behind them that structure human interactions are the most
important analysed units. These rules and beliefs can be formal and informal.

3. Formal rules are written adopted laws and regulations. ‘Formal’ beliefs are
ideologies fixed in a written form in manuals, programmes of political parties and
other documents.

4. Informal rules and beliefs are shared by actors, members of a certain
community. Very often these rules and beliefs are linked with a cultural heritage of
members of this community. Sometimes informal rules and beliefs are
complementary to formal ones, sometimes it is not the case. The only possible
source of information about informal rules and beliefs, and their complementarity
or contradiction to formal rules and beliefs, are members of this community,
bearers of these informal rules and beliefs.

5. The task of the researcher is to contact actors by interviewing them,
participating in their activities (participant observation) or even making the
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research together with them (action research) in order to understand rules and
beliefs that guide their activities.

6. Last but not least, because rules and beliefs of the present almost always
have roots in the past, researchers should study their historical evolution in order to
understand current rules and beliefs.

This outline should orient pragmatist institutional economists in data gathering
concerning certain area under study but no other theory or idea should influence
this process. Some categories made out from the analysis of the data, including
transcripts of interviews, could mark some discovered phenomena when others
could contribute to the understanding of discovered or already met phenomena.
The pragmatist institutional research should follow the logic of discovery of
unknown and understanding of this unknown based on the collected data and
should not follow the logic of verification of some preconceived theories or
hypothesis.

This paper is an appeal to economists to adopt the pragmatist method. This
method, in its modern form related to social sciences, is Qualitative Research. It is
called «qualitative research» because it deals with primarily qualitative data but its
most important characteristic is its affiliation to the pragmatist paradigm (see
Table 1 in section 1). The modern cognition science confirms as realist this
pragmatist paradigm of research. Table 3 in section 3 of the paper shows the
difference between the qualitative research and more traditional quantitative
research which follows the positivist paradigm. The qualitative research includes
basic or generic qualitative research, ethnographic study, case study, life story
study, phenomenological study, grounded theory and action research. For data
gathering it uses existing texts, semi-directive interviews and participant
observation. Among different types of qualitative research Grounded Theory for
theorising and Action Research for field experiments are most advanced. Grounded
Theory can be considered as an explicit application of the model of cognition for
social research. The core of this model elaborated by cognition science is the
process of categorisation. Grounded Theory is a method of theorising based on
collecting and gradual processing of qualitative data with the objective of creation
of categories/concepts emerging from this data. Action Research method supposes
the highest degree of contacts between researchers and actors in the framework of
experiments and in this way it reduces the cognition gap between them and creates
some kind of a larger investigating community interested in the success of the
research. At last, pragmatist experimental institutional economics carry out
economic experiments in the form of gaming simulation which may be considered
as institutional modelling [100]. Participants in these experiments are not
considered as passive subjects, they are not undergraduate students but real actors,
and take part in the research process which could be characterised as some kind of
brainstorming sessions in a mixed team of actors and researchers on the basis of a
computer based simulation.
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THE ESSENCE OF FICTITIOUS CAPITAL AND ITS ROLE IN THE
DEVELOPMENT OF MOFERN ECONOMIC CRISIS

Abstract. Authors analyze the term «fictitious capital» in this article and
show its nature and main principles of functioning. Transformation of
fictitious capital through the economic cycle and modern forms of
fictitious capital are reviewed in the article. As a result authors make a
conclusion that it is necessary to divide real and fictitious capital on all
stages of economic planning.

Keywords: fictitious capital, real capital, economic cycle, crisis,
speculation.

Introduction

The world economy is in global recession and it is encountering various
challenging systemic problems. These problems emerge worldwide: debt crises in
Greece and Puerto-Rico, influencing USA and EU, a stock market collapse in
China, a production downturn in Russia and Ukraine that is accelerating under the
pressure of international sanctions. Centralization of the world capital accelerates
during the global economic crisis, social stratification increases and a threat of a
strongarm ways of problem solving rises.

Fictitious capital has a major role in capital centralization and redistribution of
profits in favor of the richest people. K. Marx and F. Engels were the first to
explore this phenomenon. This non-production form of capital is unable to create
surplus value and has a tendency to grow uncontrolledly and then to impair during
a crisis that allows big companies to centralize smaller capitals for a lower price
than normal. Apart from that, fictitious capital can be used as a tool of inflation
import and property seizure by the means of world stock market and currency
intervention of countries with reserve currencies. In addition, there is a dangerous
tendency to equalize different forms of capital (real and fictitious) in a public
discourse that is not only false, but also harmful for economy. This confusion often
leads to inappropriate ways of solving economic problems by politicians and
managers. That is why nowadays exploring of fictitious capital (that is
exaggerating rapidly and is causing an increase of macroeconomic instability) and
its separation from real capital (that is providing global and national extended
reproduction) is extremely urgent. The purpose of this article is to disclose the
essence of fictitious capital, its functioning and ways to prevent its negative
consequences to provide circumstances for sustainable growth of life quality.

1. Concept of fictitious capital

According to scientific definition [1] capital is production relations between a
business owner and employees, when an owner carries all costs of labor and other
factors of production to derive surplus value. Historically commodity and money
capital are the first forms of capital. However, real capital becomes the main form
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of capital in capitalist society, it participates in production of commodities and
surplus value, its turnover provides the basis for commodity and money capital.
Fictitious capital does not belong to these types of capital. A credit certificate is its
physical bearer.

We are going to analyze principal distinctions between fictitious and other
forms of capital to reveal its essence. To start, fictitious capital is an agent of real
capital, but it does not represent tangible property. This means that, generally, it
could not appear without real capital and represents it on the stock market, but it is
not related directly with means of production and other objects that it represents. It
entitles its owner to receive income. Then, fictitious capital has something in
common with loan capital (it allows to attract additional funds), but it does not
exist as money capital and thus it does not participate in a production turnover.

In addition, fictitious capital does not create surplus value, it only entitles its
owner to get a part of income and thus to redistribute it. It has no ability to create
any product or surplus value. Its owner capitalizes revenue in a form of a dividend
or interest, but that is only a part of income created by real capital.

Finally, fictitious capital turnover does not match with real and loan capital
turnover emerging as a result of separation capital as ownership from capital as a
function. Consequently in our interpretation fictitious capital is capital that has its
own circulation different from real capital in its production and money forms and
that is a tool of redistribution of income (generated for the period) or wealth
(accumulated previously).

Fictitious capital as a stock emerged as a tool of increasing of entity’s abilities
to perform capital-intensive projects (construction of railways, canals, etc.),
renovation and development of production. This allowed entities to centralize
capitals both friendly and hostile. After an initial floatation (when capital at its
nominal value acts as a real capital) circulation of these securities on the stock
exchange becomes independent. Among the others bonds, promissionary notes,
sales bills and other securities related to loan operations are attributed to fictitious
capital. They all are titles of ownership, bringing profit to its owners in a form of
an interest or a dividend. Accumulation of state bonds also relates to fictitious
capital and means an increase in the number of the government creditors having a
right to expropriate some money from the tax pool.

The circulation of titles of ownership (bonds, shares) creates an illusion that
they form real capital. Nevertheless there price is not related to the price of real
capital and changes depending on the size and the pledge of the future income.
They become commodities with their own certain pricing mechanism and
consequently with a freely fluctuating price.

As a result of fictitious capital evolution derivatives become its part as well as
other securities. Derivatives add some new important abilities to fictitious capital:
to hedge risks and to regulate the redistribution of the future income.

Nowadays they understand public capital as the aggregate of fictitious and real
capital that confuses the principal distinction between them.

The increase of real capital is connected with the development of physical
facilities to meet the growing public needs. At the same time an increase of
fictitious capital reflecting in its market price is speculative, aiming not at the
development of public production, but at maximization of their owner’s income. In
addition, public capital has almost endless potential to expand uncontrollably due
to its fictitious part. Nevertheless, this expansion cannot be eternal, because only
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real capital provides a basis for all profits. An advance growth of fictitious capital
(in comparison with real capital) leads to a fall in capital profitability in a whole
and increasing instability in economy down to systematic crises. Moreover,
fictitious capital’s role and development changes significantly during different
stages of economic cycle.

2. Fictitious and real capital during different stages of economic cycle

Public production is spontaneous due to the lack of coordination between
production abilities and public needs. This randomness generates disproportionality
of economic development: disparity of production in different sectors, of savings
and consumption. As a result of chaotic actions of all subjects economic
development becomes fluctuating, slumps change periods of growth such
movement was called an economic cycle. K. Marx described movement dynamics
of real and fictitious capital on different stages of economic cycle [1].

Finished products are sold slowly during the recession stage, so reproduction
process ceases: equipment does not work effectively, there is an excess of
inventories. Credit becomes called-for, so the interest rate rises. Unemployment
grows due to the bankruptcy off small entities and layoffs on big ones, total
production decreases. Capital owners consider ineffective to invest at this profit
margin. Thus the basis of fictitious capital is destroyed: it has its own movement,
nevertheless, it is closely connected with the real one. Fictitious capital decreases,
the volume of speculative deals falls due to the poor market conjuncture. Market
prices hit its bottom.

Business activity is extremely low on a zero stage of economic cycle
(depression stage). Entities that realized a need to change their ordinary business
schemes show first signs of revivng. This could be the search of the new market,
equipment modernization for getting a competitive advantage, restructuring for a
different function for a new market niche, implementing of a new production
automatic control system (ACS) that increases management decision effectiveness.
Real capital is the first to revive after crisis, so a recovery stage begins.

After such massive changes new growth sectors in economy emerge, where
profit and employment increases; afterwards this process embraces the whole
economy. After real capital recovery, fictitious capital starts to grow. Number of
speculative deals rises, securities’ turnover increases and business activity grows
steadily. In a certain moment volume of fictitious capital exceeds real capital
generating additional risks, provoking economic instability and market indicators
fluctuation. During a prosperity stage, when real capital ceases its growth and
production facilities have nearly reached its maximum output, fictitious capital has
a potential for almost uncontrolled growth. Real investments that were prevalent at
a recovery stage are replaced by financial and speculative due to its higher rate of
return, entrepreneurs make more and more risky affairs sure un their success.
Nevertheless, fictitious capital cannot grow infinitely, because only real capital
generates basis to its existence.

As a result, of implementing of new technologies and management
rationalization average costs fall, commodity supply increases its demand and
causes overproduction. Development disproportion enlarge, overstocking emerges
and inventory growth makes companies to decline production. A recession stage
starts from this moment, production and real capital are reducing, total income falls
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cause of unemployment (for households) and profit margin decrease (for entities),
so does the total expenditure as well. Fictitious capital has a certain independence
and continues to increase despite the tendency of public capital development. A
fictitious demand in an economy maintained by bank loans disguises
overproduction and exceeds the solvent demand. An unemployment rate growth,
fall of the level of income and expenditure in an economy, increase of costs and
reducing of a profit margin lead to the situation, when crisis of disproportional
development effects the circulation sector. An industrial crisis is accompanied with
a credit and monetary crisis. While real capital brings less profit so do securities
and, consequently, they lose their value. Market gamblers, whose purpose is to
draw speculative profit, and broad public effected by stock exchange panic attempt
to sell securities as soon as possible whatever the price to get some profit and
minimize loss. Fictitious capital bubbles burst and market gamblers lose their
money. The number of loan operations slumps, there is a chaos in an economy
effected by bankruptcies of banks and insurance companies. Credit and monetary
crisis in its turn aggravates industrial crisis, weak entities disappear from the
market, and centralization of financial and industrial capital accelerates, when big
companies acquire small ones that went bankrupt during the crisis.

To sum up, spontaneity of economic development determine its
disproportionality and cyclicity. Fictitious capital increases following real capital
and participates in distribution and redistribution of a surplus value generated by
real capital. During a prosperity stage fictitious capital due to its potential to
uncontrollable growth leads to sharpening of public and industrial risks. During a
recession, economy generates less surplus value than it used to, and redistribution
process and fictitious capital lessen. When a crisis hits its bottom, total output
reaches its minimum and the last fictitious capital bubbles burst.

3. Fictitious capital in a modern economy.

The essence of fictitious capital remains the same since its appearance: it serves
solely to redistribution of generated profit and accumulated income. Globalization,
conducted in favor of the world capital centralization by financial oligarchy, not
only assists the growth of fictitious capital’s volume, but also provokes creation of
its new forms, enlarging opportunities to manipulate fictitious capital. Main factors
that stimulate this process are dollar-based world monetary system, development of
the world loan market, conversion to floating exchange rates and oil shocks.

Unsteadiness of exchange rates, share quotations and interest rates is used as an
element of a speculative game and assists development of hedging of the financial
operations. Constant rate changes allow deriving an income from buying and
selling securities and from commodity prices’ fluctuations that are extremely
vulnerable to speculations. On the edge of the XX and XXI centuries speculative
factors formed 15-20% of the oil price on the market grace to the activity of
hedgers and the fact that oil demand exceeded its supply [4]. This led to a critical
fall of the oil prices in 2008 and 2014. Modern abilities of redistribution of assets
and centralization of the cash flows significantly exceed previous ones.

Higher turnover rate and profit margin in financial markets (especially
derivative market) than in production provokes moving of cash flows to
speculative activities. As a result, a share of industrial and infrastructural projects
declines in time in favor of financial ones, long-term operations give place to short-
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term and real investments are changed by speculations. This tendency boosts a
growth of disproportionality of the world economy’s development and,
consequently, a rise of fluctuating of its main indicators, increase of it vulnerability
and, as a result, strengthen global crisis. All forms of fictitious capital are used not
only for profit redistribution, but also for centralization of the real capital in favor
of the world financial oligarchy. Historically shares were a reflection of the
invested real capital and were a title of ownership that granted an ability to devise
an income, but then they acquired their own circulation on the stock market with
different from their nominal value prices. Market prices’ fluctuation, especially
during the crisis, directly influences entities. During financial crises (especially
beginning from the XX century) fictitious capital is used as a leverage for
monopolization of industries, in other words for acquiring real capital (owning by
small capitalists and generating real output) by big companies. In view of general
chronic inflation and mounting economic crises accompanied with depreciation of
securities and other forms of fictitious capital centralization process accelerates.

State bonds is another form of fictitious capital. Despite the fact that they are
essentially used for financing large infrastructural and other long-term projects
under state control, then these instruments gain their own circulation on the bond
market. Nowadays a size of suck markets is extremely padded. USA national debt
financing mainly by state bonds exceeds its GDP, same indicators of developed
European countries reach 90% of GDP in view of a growth of inflation,
unemployment rates and general recession in the world economy. Countries tend to
use bonds as a tool of monetary politics that change money supply. Nevertheless,
this is fictitious capital and it is unable to create surplus value and to revive
economy truly.

In addition, the essence of other tools used by the government for increasing
state income and project financing, such as privatization of state property and
creation of pension funds are also operations with fictitious capital. Privatization
means only a change of the title of ownership in favor of private parties and filling
of state budget by fictitious capital with no real production behind. The same is the
situation with pension funds that use their capital on financial markets and increase
the volume of fictitious capital.

Nowadays in the light of global economic crisis issue of reserve currencies (that
are not boosted by real production) is the main source of fictitious capital, mainly
the US dollar. This sphere developed rapidly after creation of world loan market in
1958 (euromarket). In what follows, usage of excess fictitious capital as a tool of
export of inflation to developing countries to acquire their real capital increased
significantly after the first oil shock and the creation of Kingston exchange system
in 1976 (liquidation of gold-exchange standard). The second oil shock provoked
the creation of special development zones that together with euromarket brought
down the last barriers of free circulation of fictitious capital on the supranational
level for the benefit of the largest transnational companies and other groups of
interest. Grace to well-coordinated actions of developed countries they succeed in
liberalization of financial markets for consequent facilitation of the export of
fictitious capital to developing countries (especially ex-communist countries), for
which they have to pay with their real capital [2].

The general scheme of this process is the following: solvency crisis of
developing countries, their corporations and entities compels them to search
sources of financing on the euromarket. Nevertheless, foreign capital attracted this
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way is fictitious not only by its form, but also by the essence: in modern economy
reserve currencies are almost not boosted by the real production. It is used to
export inflation, to restore solvency of recipient-country’s entities and to consult
them to perform institutional reforms under terms stimulating acquisition of their
real capital by the world financial oligarchy. Such loans make recipient-countries
dependent not only economically, but also politically from exporters of fictitious
capital.

In addition, countries include indicators of real and fictitious capital equally into
their international balance of payment following the recommendations of IMF.
Such mixing under one general category «capital» allows countries that have
reserve currencies to drop disadvantages of their crisis development on other
countries. Exporters of fictitious capital «produce» the most profitable commodity
in the world — reserve currencies; it costs nothing, but it is accounted in their
balance of payment equally with the imported real capital, such as raw materials,
produced in countries that have no rights to issue reserve currencies. This process
provides acquisition of real capital of countries and regions by the world financial
oligarchy.

That is the reason why recipient-countries and members of monetary-based
economic blocks (Greece and lIreland for Germany in EU, Puerto-Rico for the
USA) become victims of the global crisis in the first place. Usually we observe the
following situation: national economies that produce real production goes bankrupt
because of the padded bubble of fictitious capital and have to spend their money on
the debt servicing and not on the development of real capital; donor-countries buy
up cheaply this real capital grace to devaluation of their national currency. Thus,
recipient-countries pay for the fictitious capital with their real property, which
leads to the fall of their citizens’ standards of living. We witness a capital
centralization on the supranational level and a «globalization with export of
poverty to the periphery of the world economy» [3].

A scientific strategic economic planning is needed for recipient-countries to
struggle against global economic crisis that allows liquidating its source —
disproportionality. An exact distinction of real capital (that participates in real
production) and fictitious capital (that circulates to redistribute income and wealth)
is necessary. The practice of fictitious loans providing spontaneous capital
centralization in favor of big capitalists must be ceased.

Real investments should be a switch of this plan with full supply of equipment,
inventory and other material resources that allow increasing total output in the
future. The main goal of planning of the economy is a calculation of production
chains providing the maximization of the products’ output required by final
consumer (households, government, exporters and others) through implementing of
new technologies. This process is described in the dynamic model of interindustry
balance designed by scientist-cyberneticist N. 1. Veduta. Cybernetic economic
organization allows increasing significantly effectiveness of managerial decisions
to escape economic cyclicity and to start a sustainable development of standards of
living.

Conclusion

Fictitious capital refers to titles of ownership that allows capital centralization for
big industry projects, but it always has its own circulation and provides
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redistribution of income and wealth in favor of their owners. It develops together
with capitalism that is characterized by a spontaneous economic organization and
cyclicity — constant changing of the periods of growth and recession.

A lack of coordination of production abilities and public needs leads to
disproportionality of different industries, of supply and demand. The final reason to
every economic crisis is a scarcity of mass consumption. This disproportionality is
a basis for loan relationships and fictitious capital. Defaults in payments lead to
insolvency, bankruptcy and a monetary crisis. At this time interest rates increase,
security prices fall and big capitalists centralize capital. The first signs of recovery
show entities that realize a need to change the business model. Every consequent
crisis leads to strengthening of the world financial oligarchy and to the growing
instability of the world economy with prevalent strongarm methods of problem
solving.

Fictitious capital plays an important role in developing of the world model
based on economic chaos through accelerating of capital centralization. A lack of
funds to prevent insolvency entities and governments of developing countries
supply with numerous forms of fictitious capital on primary and secondary markets
mainly based on US dollars that are issued in exchange for the recipient-countries’
real capital. Big capitalists centralize capital to acquire smaller entities at a lower
price during subsequent economic crisis when bubble of fictitious capital
«shrinksy.

Countries need a clear vision of differences between real and fictitious capital
on all levels to struggle with the crises and an understanding that keenness on
speculative operations with higher profitability in short-term outlook leads to
growth of fluctuation of all indicators and to increase of vulnerability in medium
term outlook. In long term outlook this leads to systematic crises and failure of
world financial system. Success in the field of switching from chaotic development
and participating in international speculations, aimed at redistribution of the gross
product with the help of fictitious capital to development of real capital and real
production.

A crisis is not only a threat, but also a possibility of conversion to the new level
of country’s competitiveness in realization of a sustainable growth of standards of
living. Only countries that gain a competitive advantage in public administration
with the help of economic cybersystem (that enhances effectiveness of managerial
decisions in providing a proportional sustainable economic growth) will be able to
overcome modern global economic crisis. This relates not only to recipient
countries of capital but also to donor-countries.
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PREDICTION OF THE FUTURE DEVELOPMENT OF CONSTRUCTION
COMPANIES BY MEANS OF ARTIFICIAL NEURAL NETWORKS ON
THE BASIS OF DATA FROM THE CZECH REPUBLIC

Abstract. The construction sector is one of the main pillars of an advanced
economy. It is the first sector to indicate potential national economic
problems. In a similar way it is the first sector to show signs of recovery
when an economy is coming out of recession or crisis.

The aim of this article is to apply a neural network to be able to predict
potential financial problems in construction companies in the Czech
Republic.

Data on all construction companies in the Czech Republic over the period
2003-2013 were used for the modelling of the neural network. The data file
contained 67,000 records. These records included both financial statements
and non-accounting data (e.g. data on company employees).

The following networks were used for modelling the neural network:
a linear network, a probabilistic neural network (PNN), a generalised
regression neural network (GRNN), a radial basis function network (RBF),
a three-layer perceptron network (TLP) and a four-layer perceptron
network (FLP).

The analysis resulted in a concrete model of an artificial neural network.
The neural network is able to determine with more than ninety per cent
accuracy whether a company is able to overcome potential financial
problems, within how many years acompany might go bankrupt, or
whether a company might go bankrupt within one calendar year. The text
also includes the basic statistical characteristics of the examined sample
and the achieved results (sensitivity analysis, confusion matrix, etc.).

The model can be exploited in practice by construction company managers,
investors looking for a suitable company for capital investment,
competitors, etc.

Keywords: construction company, financial problems, prediction, artificial
neural network, model.

Introduction

Traditional methods supporting financial decision making include «consumer
credit scorecards» (Mester, 1997, Reichert at al., 1983, Rosenberg and Gleit, 1994,
[8]) and discrimination models for the assessment of a company’s financial health
(Altman at al., 1995, Reichert at al., 1983, [1]). Both are basically linear models
with multiple variables. A neural network is a flexible non-parametric modelling
tool for designing a prediction model based on logical links (formulae) between
historic data. Schemes in historic data may often exist in both spatial and time
planes. A conventional MLP NN (Multiparametric Neuron Network) focused on
the retrospective revelation of error algorithms is arranged in such a way as to
define constant schemes that do not vary with time.

© M. Vochozka, Z. Rowland, 2015

MaremaTuuse MOJEIIOBaHHS B eKoHoMmili, Ne3, 2015



Neural structures have recently come to the fore as the preferred method for
predicting the collapse of a society (Kumar and Ravi, 2007, [5]). The work by
Odom a Sharda (1990, [9]) was one of the first studies to apply neural networks to
the issue of bankruptcy prediction. Odom and Sharda used Altman’s relative
financial indices as inputs for neural networks to which they subsequently applied
their methods. These methods included MDA to compare a certain number of US
companies, both solvent and insolvent, whereby the data used for bankrupt
companies came from their last financial statements prior to declaring bankruptcy.
They took into account 128 companies and performed several trials. During these
trials the proportion of declining and prospering companies in the examined sample
where changed. The method of artificial neural networks achieved a Type |
classification accuracy within the range 77.8% — 81.5% (depending on the
examined sample) and Type Il accuracy within the range 78.6 — 85.7%. The
corresponding results for MDA for Type | accuracy were within the range 59.3% —
70.4% and for the Type Il accuracy 78.6% — 85.7%.

Foreign sources offer an overview of various neural network types, including
MLP NN (Multiparametric Neuron Networks), probability neural networks (PNN),
auto-associative neural networks (AANN), self-organizing maps (SOM), learning
vector quantization (LVQ) and cascade correlation (Cancor). A lot of these studies
focused on comparing neural networks with classic statistical techniques like factor
analysis, logit analysis and various forms of discrimination analyses. A lot of these
cases show that neural networks provide a more accurate prediction of bankruptcy
than parametric statistical approaches. However, the results are also often diverse.
Tam and Kiang (1992, [13]) compared different types of models when the
application of neural networks to bankruptcy examination first began. They studied
MDA, LA, K-nearest neighbour (KNN), decision tree classification algorithm
(ID3), single-layer neural networks and multi-layer neural networks. The used
neural networks were the standard of back-propagation (BPNN). The multi-layer
neural network was the most suitable for the prediction of bankruptcy based on
relative financial indices one year prior to bankruptcy. In comparison, logit-
analysis achieved better results for the two-year period prior to bankruptcy. When
Salchenberger, Cinar and Lash (1992, [12]) analysed bankruptcies of thrifts, they
found that BPNN substantially outclassed logit analysis. For example, an 18-month
prediction LA achieved a classification accuracy of 83.3% — 85.4% (depending on
some threshold values), while NN reached 91.7%. Coats and Fant (1993, [4]) found
when they compared BPNN and MDA that BPNN was better in general, although
it had larger variances in the classification of the results depending on the time
period used. Altman et al. (1995) compared the BPNN and MDA methods in the
field of failure prediction on 1,000 Italian companies. According to their
conclusions MDA showed slightly better results than BPNN in its predictions for
the one-year period. Boritz, Kennedy and Albuguerque (1995, [3]) compared
numerous techniques, including various BPNN, LA and MDA procedures. The
comparison results were inconclusive. In a lot of studies BPNN showed better
prediction ability of company failure than MDA and the other aforementioned
techniques. It is for this reason that new hybrid techniques and genetic algorithms
have recently come to the fore. Lee et al. (1996, [6]) tested combinations of models
like MDA, ID3, SOM and BPNN. They compared the predictive abilities on
Korean companies and drew the conclusion that SOM together with neural
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networks achieved the best results. Zhang et al. (1999, [14]) used a fivefold scheme
of mutual validity control on a group of manufacturing companies and compared
BPNN with LA for bankruptcy prediction. BPNN was again substantially better
than LA. McKee and Greenstein (2000, [6]) developed an approach based on
decision trees. They tested this approach on a sample of American companies
based on data a year prior to bankruptcy. Their method achieved better results than
MDA and BPNN for Type Il classification errors but worse results for Type |
classification errors. Atiya (2001, [2]) developed new indices obtained from the
securities market. The application of these indices together with traditional relative
financial indices brought substantial improvements in the accuracy of bankruptcy
predictions. The predictions were based on financial data three years prior to
bankruptcy.

The aim of this article is to exploit neural networks for the prediction of
potential financial problems in construction companies in the Czech Republic.

1. Material and Methodology

The information on companies given below comes from the Albertina database.
The data covers all the construction companies which operated on the Czech
market between the years 2003-2013 and which fall under the CZ-NACE
classification under Section F. The following activities are included — construction
of buildings, civil engineering and specialized construction activities.

The file contains a total of 67,492 rows of data in columns labelled:

— company name (15,189 companies);

— region;

— list of annual financial statements between 2003-2013;

— list of additional data.

MS Excel was used for the preparation of the data file. The data (financial as
well as non-financial) for each company for each year was always presented on one
line. The file containing the 67,492 records of construction companies for
individual years, including 100 characteristics on each company, was imported into
Statistica software by DELL. The data was subsequently processed by an
intelligent problem solver.

An artificial neural structure was sought that would be able to classify each
company on the basis of the input data into one of the following groups:

— solvent company;

— company that will go bankrupt in the current year;

— company that will go bankrupt in 2 years;

— company that will go bankrupt in the future.

First we determined the characteristics of the individual companies. We had to
define the output category quantity. These were defined on the basis of the values
presented in the column «final status» in the excel sheet. The category output
quantities are «Financial Statement Extenty, «Financial Statement Structure» and
the «Auditor’s Statement». All the items shown from the financial statements are
continuous quantities.
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Once this exercise was completed, 1,000 artificial neural structures' were
generated, of which the 10 most suitable were retained. For the model, linear neural
networks, probabilistic neural networks, radial basis function neural networks,
three-layer perceptron networks and four-layer perceptron networks, were utilised.
For the radial basis function neural network we used 1 up to 15,998 hidden
neurons. The 2nd layer of the three-layer perceptron network contained 1 up to 100
hidden neurons. The 2nd and the 3rd layers of the four-layer perceptron network
both contained 1 up to 100 hidden neurons.

2. Results — Production Function

1,000 artificial neural networks were generated on the basis of the set parameters.
10 artificial neural networks showing the best characteristics were retained for
further assessment and subsequent processing. The results of the analysis are given
in Table 1.

Table 1 — Models of artificial neural networks showing the best characteristics®

Profile Train Select Test Train Select

Index Perf. Perf. Perf. Error Error

1 MLP 1:4-33-61-4:1 0.943588 | 0.945240 | 0.944865 | 1.430218 | 1.541917
2 MLP 2:7-88-63-4:1 0.038504 | 0.037695 | 0.038320 | 1.002620 | 1.040046
3 MLP 15:15-54-66-4:1 0.943182 | 0.945052 | 0.944427 | 0.586112 | 0.591007
4 Linear 84:86-4:1 0.944432 | 0.945490 | 0.944865 | 0.160929 | 0.163963
5 Linear 90:98-4:1 0.944307 | 0.945490 | 0.944615 | 0.160849 | 0.162028
6 PNN 88:93-31997-4:1 0.944245 | 0.946052 | 0.945427 | 0.162359 | 0.160338
7 PNN 87:92-31997-4:1 0.944245 | 0.946052 | 0.945427 | 0.162360 | 0.160335
8 RBF 61:69-328-4:1 0.943870 | 0.945490 | 0.944802 | 0.159620 | 0.158623
9 RBF 61:69-359-4:1 0.943713 | 0.945115 | 0.944802 | 0.159637 | 0.158612
10 RBF 61:69-360-4:1 0.943870 | 0.945427 | 0.945052 | 0.159324 | 0.158588
Index | Test Error Training/Members Inputs Hidden(1) | Hidden(2)
1 1.453480 BP100,CG20,CGOb 1 33 61

2 1.014261 BP100,CG20,CGOb 2 88 63

3 0.583500 BP100,CG20,CGOb 15 54 66

4 0.160875 Pl 84 0 0

5 0.160743 Pl 90 0 0

6 0.160657 88 31,997 0

7 0.160657 87 31,997 0

8 0.159088 SS,KN,PI 61 328 0

"Unless the improvement in the individual trained networks is significant the training of neural networks can be
shortened.

2A linear neural network is indicated as Linear, probabilistic neural network as PNN, generalized regression neural
network as GRNN, radial basis network as RBF and multi-layer perceptron network as MLP.
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Continued (Table 1)

Index | Test Error Training/Members Inputs Hidden(1) | Hidden(2)
9 0.159930 SS,KN,PI 61 359 0
10 0.159093 SS,KN,PI 61 360 0

Multiple perceptron networks with two hidden layers were retained among the
ten best networks, see lines 1 — 3 of the table. Two linear neural networks, two
probabilistic neural networks and three radial basis function neural networks then
follow.

Figure No. 1 shows a schematic illustration of a multiple perceptron network
with two hidden layers, namely MLP 1:4-33-61-4:1.

Profile : MLP 1:4-33-81-4:1 , Index=1
Train Perf. =0,2423588 , Select Perf. =0,9245240 | Test Perf. =0,944885

Figure 1 — Graph of artificial neural network (MLP 1:4-33-61-4:1)

The first layer (from the left), in the form of triangles, represent the inputs for
the models, namely continuous and category qualities. White indicates a positive
quantitative value, whereas red a negative one. Two hidden layers follow. The
resulting classification is finally defined by the output layer, whereby a company is
allocated to one of the four groups identified in Section 1 of this article. The
percentage success rate of the training, validation and verification sample should in
general be almost the same in order to be able to say that the network is of a good
quality and has the characteristics required to apply it in practice. For the network
represented above the values for all three samples were above the 94% level.

Figure 2 shows a graphic illustration of a multi-layer perceptron network
MLP 2:7-88-63-4:1.
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Profile : MLP 2:7-88-82-4:1 , Index=2
Train Perf. = 0,038504 , Select Perf. =0,037885 , Test Perf. =0.038320

Figure 2 — Graph of artificial neural network (MLP 2:7-88-63-4:1)

The values of all the parts of this network achieve a level of approximately 4%.
This means that the network is of poor quality and not applicable in practice.

Figure 3 shows a graphic illustration of a multi-layer perceptron network
MLP 15:15-54-66-4:1.

Profile : MLP 15:15-54668-4:1 | Index=3
Train Perf. =0,9243182 | Select Perf. =0,945052 , Test Perf. =0,944437

Figure 3 — Graph of artificial neural network (MLP 15:15-54-66-4:1)

In the network represented above the values of the training, validation and
verification data oscillate above the 94% level.

Figure 4 shows a graphic illustration of a linear neural network Linear 84:86 -
4:1.
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Profile : Linear 84:868-4:1 | Index =4
Train Perf. =0,944432 | Select Perf. =0,945490 , Test Perf. = 0944865

Figure 4 — Graph of artificial neural network (Linear 84:86-4:1)

In this case the network has two types of neurons - input and output layers.
There is no hidden layer. In the case of the linear network represented above the
values of the training, validation and verification data oscillate above the 94%
level.

Figure 5 shows a graphic illustration of a linear neural network Linear 90:98 -
4:1.

Profile : Linear 30:58-4:1 |, Index=5
Train Perf. = 0,944307 , Select Perf. =0,245490 , Test Perf. =0,844815

Figure 5 — Graph of artificial neural network (Linear 90:98-4:1)

In the case of the linear network represented above the values of the training,
validation and verification data oscillate above the 94% level.

Figure 6 shows a graphic illustration of a probabilistic neural network
PNN 88:93-31997-4:1.
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Profile : PNN 88:93-31887-4:1 . Index=86
Train Perf. =0,844245 | Select Perf. = 0,.848052 | Test Perf. = 0,945427

LTy

Figure 6 — Graph of artificial neural network (PNN 88:93-31997-4:1)

A probabilistic neural network works with one hidden layer of neurons.
According to the calculations the central layer of the neural network represented
above hides 31,997 neurons. In this case the values of the training, validation and
verification data oscillate above the 94% level.

Figure 7 shows a graphic illustration of a probabilistic neural network
PNN 87:92-31997-4:1.

Profile : PNN 87:92-31997-4:1 | Index=T7
Train Perf. = 0,944245 | Select Perf. = 0,248052 , Test Perf. = 0,8345427

Figure 7 — Graph of artificial neural network (PNN 87:92-31997-4:1)

In the case of the probabilistic network represented above the values of the
training, validation and verification data oscillate above the 94% level.

Figure 8 shows a graphic illustration of a radial basis function neural network
RBF 61:69-328-4:1.
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Profile : RBF 81:69-328-4:1 , Index=8
Train Perf. =0,943870 , Select Perf. = 0,945420 , Test Perf. = 0,944802

Figure 8 — Graph of artificial neural network (RBF 61:69-328-4:1)

A radial basis function neural network works with one hidden layer of neurons.
According to calculations the central layer of the neural network represented above
hides 328 neurons. In this case the values of the training, validation and
verification data oscillate above the 94% level.

Figure 9 shows a graphic illustration of a radial basis function neural network
RBF 61:69-359-4:1.

Profile : RBF 81:68-358-4:1 , Index=9
Train Perf. =10,9243713 , Select Perf. =0,945115, Test Perf. =0,944802

Figure 9 — Graph of artificial neural network (RBF 61:69-359-4:1)

In the case of the neural network represented above the values of the training,
validation and verification data oscillate above the 94% level.

Figure 10 shows a graphic illustration of a neural network of radial basis
function RBF 61:69-360-4:1.
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Profile . RBF €1:68-360-4:1 , Index=10
Train Perf. = 0,843870 , Select Perf. =0,945427 | Test Perf. = 0,245052

ana
cao

B i gk kol

Figure 10 — Graph of artificial neural network (RBF 61:69-360-4:1)

In the case of the radial basis function neural network represented above the
values of the training, validation and verification data oscillate above the 94%
level.

Nevertheless, it was not possible to determine anything substantive from the
graphic illustration. The confusion matrix (see Table 2) that was subsequently
drawn up helped to clarify the situation.

The table describes the success rate and consequently the predictions of the
individually generated artificial neural networks. The confusion matrix calculates
the absolute value of the correctly classified quantities. This enabled the
identification of the network with the highest success rate in predicting the future
development of the companies in the examined sample.

The neural networks 1, 2, 6 and 7 showed relatively good results in predicting
solvent companies, however the results were very poor when it came to identifying
the potential bankruptcy of a company. The other networks were also able to
predict solvency (with slightly lower levels of accuracy). However, of these other
networks some were better in predicting the potential bankruptcy of a company in
the current business year, within two years, or further into the future.

The results are therefore not definitive. However, if the networks are compared
on the basis of their prediction success rate for the individual classified groups,
neural network 5 is the best and the most applicable in practice. It is a linear neural
network Linear 90:98-4:1. It is of interest that 90 input data entered the calculation.
Compared to the other generated networks this is the highest number of inputs.

This means that a possible sensitivity analysis should determine the result
sensitivity accurate to ninety inputs (of various weights). It is also of interest that
for example the first two perceptron networks worked with only two inputs. In the
end they were able to accurately define solvent companies. However, the low
number of inputs meant they were unable to predict the future potential bankruptcy
of a company. The third function, which took 15 inputs into account provided
better results. Once again, the results were not optimal and it is therefore not
applicable in practice.
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Table 2 — Confusion matrix (neural networks 1 — 10)

£5 s |= S5 |= |=
Exls> |2 s s |52 3|2t |t
o < X = x 3 X 38 X o (= X = x 2 = 3 = 9
F8|F3|FE |F2 |28 |w8 |wd|sE |bvd |
1 2 3 4 5 6 7 8 9 0 | 1
Solvent 30192 (1232 [ 569 | 0 | 4 (15121(603 [270 | 3 | O
company.1
Bankr. int 0 0 0 0 0 0 0 0 0
current year.1
Bankr. in the 0 0 0 0 0 0 0 0 0 0
future.1
Bankr. in two 0 0 0 0 0 0 0 0 0 0
years.1
Solvent 30192 [ 1232 | 569 | 0 4 ]15121| 603 | 270 | 3 0
company.2
Bankr. L 0 0 0 0 0 0 0 0 0
current year.2
Bankr. in the 0 0 0 0 0 0 0 0 0 0
future.2
Bankr. in two 0 0 0 0 0 0 0 0 0 0
years.2
Solvent 30177 |1229 | 569 | 0 | 4 (15118598 | 270 | 3 | ©
company.3
Bankr. ini 2 0 0 0 1 0 0 0 0
current year.3
Bankr. in the| ,, 1 0 0 0 2 5 0 0 0
future.3
Bankr. in two 0 0 0 0 0 0 0 0 0 0
years.3
Solvent 30182 (1198 | 566 | O | 4 (15110588 [ 269 | 3 | 0
company.4
Bankr. inl 1o 34 0 0 0 11 15 1 0 0
current year.4
Bankr. in the 0 0 3 0 0 0 0 0 0 0
future.4
Bankr. in two 0 0 0 0 0 0 0 0 0 0
years.4
Solvent 30176 (1196 | 564 | O | 4 (15109 | 587 | 268 | 3 | 0
company.5
Bankr. inl e 36 2 0 0 12 16 2 0 0
current year.5
Bankr. in the 0 0 3 0 0 0 0 0 0 0
future.5
Bankr. in two 0 0 0 0 0 0 0 0 0 0
years.5
Solvent 30192 | 1213 | 567 | 0 | 4 [15120|589 | 270 | 3 | ©
company.6
Bankr. ini g 19 0 0 0 0 14 0 0 0
current year.6
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Continued (Table 2)

1 5 3 4 5 6 7 8 9 10 11
Bankr. in the 0 0 2 0 0 1 0 0 0 0
future.6
Bankr. in two 0 0 0 0 0 0 0 0 0 0
years.6
Solvent 30192 | 1213 | 567 0 4 15120 | 589 | 270 3 0
company.7
Bankr. inl 19 0 0 0 0 14 0 0 0
current year.7
Bankr. in the 0 0 2 0 0 1 0 0 0 0
future.7
Bankr. in two| 0 0 0 0 0 0 0 0 0
years.7
Solvent 30190 | 1222 | 568 | 0 | 4 (15120598 | 270 | 3 | ©
company.8
Bankr. in 2 10 0 0 0 1 5 0 0 0
current year.8
Bankr. in the 0 0 1 0 0 0 0 0 0 0
future.8
Bankr. in two 0 0 0 0 0 0 0 0 0 0
years.8
Solvent 30190 (1227 | 568 | O | 4 |[15118| 602 | 270 | 3 | O
company.9
Bankr. In 5 5 0 0 0 3 1 0 0 0
current year.9
Bankr. in the
future.9 0 0 ! 0 ° ° ° ° ° °
Bankr. in two
years.9 0 0 0 0 ° ° ° ° ° °
Solvent 30181 | 1212 | 569 0 4 |15115| 594 | 270 3 0
company.10
Bankr. in
current 11 | 20 0 0 0 6 9 0 0 0
year.10
Bankr. in the
future.10 0 0 0 0 ° ° ° ° ° °
Bankr. in two 0 0 0 0 0 0 0 0 0 0
years.10
c o = = (=S ot [t
9 05 S oY D) (U O ol S o R e
2|22 |E5|E5 |28 |58 |2 |s5 |58 |68
X8 |xX3|x8|xXE|x2 |28 |23 |28 |2z |28
1 5 3 4 5 6 7 8 9 10 11
Solvent 15115613 | 263 | 1 | 5 | 0 | 0 | 0 [000 |0.00
company.1
Bankr. in| 0 0 0 0 0 0 0 0.00 | 0.00
current year.1
Bankr. in the 0 0 0 0 0 0 0 0 |0.00 |0.00
future.1
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Continued (Table 2)

1 2 3 4 5 6 7 8 9 10 11
Bankr. in two 0 0 0 0 0 0 0 0 0.00 | 0.00
years.1

Solvent 15115613 [ 263 | 1 | 5 | 0 | 0 | 0 |0.00 |0.00
company.2

Bankr. Int 5 0 0 0 0 0 0 0 |0.00 |0.00
current year.2

Bankr. in the 0 0 0 0 0 0 0 0 0.00 | 0.00
future.2

Bankr. in two 0 0 0 0 0 0 0 0 0.00 | 0.00
years.2

Solvent 15107 | 611 | 263 | 1 | 5 | O | O | 0O |0.00 |0.00
company.3

Bankr. ini 1 0 0 0 0 0 0 |0.00 |0.00
current year.3

Bankr. in the 6 1 0 0 0 0 0 0 0.00 | 0.00
future.3

Bankr. in two 0 0 0 0 0 0 0 0 0.00 | 0.00
years.3

Solvent 15101 599 [ 263 | 1 | 5 | 0 | 0o | 0 |000 |000
company.4

Bankr. M 44 144 | 0o |0 |0 |0 |0 | 0 |000]000
current year.4

Bankr. in the 0 0 0 0 0 0 0 0 |0.00 |0.00
future.4

Bankr. in two 0 0 0 0 0 0 0 0 |0.00 |0.00
years.4

Solvent

company.5 | 15099 | 600 | 262 | 1 5 0 0 0 |000 |0.00
Bankr. Il 46 |12 | 1 | 0o [0 | 0o | o | 0o [000]000
current year.5

Bankr. in the 0 1 0 0 0 0 0 0 0.00 | 0.00
future.5

Bankr. in two 0 0 0 0 0 0 0 0 0.00 | 0.00
years.5

Solvent 15115604 | 263 | 1 | 5 | 0 | O | O [000 | 0.0
company.6

Bankr. int 5 9 0 0 0 0 0 0 |0.00 |0.00
current year.6

Bankr. in the 0 0 0 0 0 0 0 0 0.00 | 0.00
future.6

Bankr. in two 0 0 0 0 0 0 0 0 0.00 | 0.00
years.6

Solvent 15115| 604 | 263 | 1 | 5 | 0 | 0 | O |0.00 {000
company.7

Bankr. in| 4 9 0 0 0 0 0 0 0.00 | 0.00
current year.7

Bankr. in the 0 0 0 0 0 0 0 0 |0.00 |0.00
future.7

Bankr. in two 0 0 0 0 0 0 0 0 0.00 | 0.00
years.7
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Continued (Table 2)

1 2 3 4 5 6 7 8 9 10 11
Solvent 15113612 | 263 | 1 | 5 | 0 | 0 | 0 |0.00 |0.00
company.8

Bankr. ni 1 0 0 0 0 0 0 |0.00 |0.00
current year.8

Bankr. in the 0 0 0 0 0 0 0 0 0.00 | 0.00
future.8

Bankr. in two 0 0 0 0 0 0 0 0 0.00 | 0.00
years.8

Solvent 15111610 | 263 | 1 | 5 | O | O | 0 |0.00 |0.00
company.9

Bankr. Nt 4 3 0 0 0 0 0 0 |0.00 |0.00
current year.9

Bankr. in the 0 0 0 0 0 0 0 0 0.00 | 0.00
future.9

Bankr. in two 0 0 0 0 0 0 0 0 0.00 | 0.00
years.9

Solvent 15109604 | 263 | 1 | 5 [ 0 | 0 | 0O |0.00 |0.00
company.10

Bankr. in

current 6 9 0 0 0 0 0 0 0.00 | 0.00
year.10

Bankr. in the 0 0 0 0 0 0 0 0 |0.00 |0.00
future.10

Bankr. in two 0 0 0 0 0 0 0 0 |0.00 |0.00
years.10

Conclusion

The aim of this article was to apply neural networks to predict potential financial
problems in construction companies in the Czech Republic.

1000 artificial neural networks were generated on the basis of data obtained on
construction companies for the period 2003 — 2013. Ten of these neural networks
were retained for further processing. Analysis of the results of a confusion matrix
determined that neural network 5 was the most successful. It provided the optimal
ratio of prediction success rate for all the possible results, namely «solvent
company», «bankruptcy in the current year», «bankruptcy in the future» and
«bankruptcy in two years». It is a linear neural network Linear 90:98-4:1. The
artificial neural network is able to predict the future development of a construction
company in the Czech Republic with a success rate higher than 94%. Eight other
artificial neural networks achieved similar results, however they were not able to
predict the potential bankruptcy of a company. It is for this reason that it was more
suitable to select an artificial neural network that made slightly worse predictions
with regards to solvent companies but which was able to more accurately predict
(in tens of percent) potential bankruptcy.

The model is applicable in practice due to its characteristics. It can be utilised
by construction companies, financial analysts, banks, competitors or potential
investors alike.
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AHAJII3, OIHKA TA ITPOI'HO3YBAHHA
B EKOHOMIILI

YK 004.942
10.l. CTEOAHUIIUHA-T'ABPUJIIOK, J.B. CTE®@AHUIIINH

MOJIEJITIOBAHHSI IOPT®EJABHOI'O PU3HUKY ITPU IIPUMHSATTI
PINEHBb HA OCHOBI IIOITAPHOI'O NIOPIBHAHHSA AJIBTEPHATUB

Anomauin. 3anpononosano memoo NpuuHAMMA pilleHb wooo 8udopy
ONMUMATLHOT  CMpYKmMypu  iH8ecmuyiiuHo2o nopmeens Ha  OCHOGI
NONAPHO20 ~ NOPIBHAHHA — ANbMEPHAMUE 3 BDAXYBAHHAM — PUSUKY
HeBUKOPUCIIAHUX MOHCTUBOCTHEN.

Knrouosi  cnoea:  anbmepnamusa, iHeecmuyiunuii  nopmeben,
MOOENIOBAHHSL  PUBUKY, NPUUHAMMS PIUEHb, PUSUK  HEeBUKOPUCTHAHUX
MOACIUBOCMEL.

Beryn

dopManbHUil MAXiJ 10 NPUUHATTA pillleHh NMPH MOPTPETHLHOMY iHBECTYBaHHI
nependadae TOPIBHSHHS BapiaHTiB (albTepHATHB) Ta BHOIp cepel HUX
ONTUMANBHUX (KBa3iONTHUMAaJIbHHUX, KOMIpomicHHX Tomo) [1, 2]. Ockinbku
pe3yabTaTH NPUHHATHX 1HBECTUIIMHUX DIllIeHb pealli3yloThCsl B MaiiOyTHHOMY, TO
OLIHKAa 1 TMOpPIBHSHHSA MOMJIMBUX aJbTEPHATHB 3MAIHCHIOIOTBCS B YMOBax
HEBM3Ha4YeHOCTI. 3 MeTor (opMamizalii 3amadi MPUAHATTS PIlIEHHS B YMOBax
HEBU3HAYCHOCTI BHKOPHUCTOBYETHCS PH3UK — SK IHCTPYMEHT ii BpaxXyBaHHA,
PO3KpUTTS i IojroNaHHs [3].

IuBecTHLiliHI pecypcH, 3a3BHYail, OOMEXEHi, TOMY OCHOBHOIO 3a/auelo
iHBecTOpa TpH OOTPYHTYBaHHI PINICHHS CTa€ MiHIMI3aIlil PH3UKY, SIKY BiH,
3a3BMYai, HaMaraeThCsl BHPINIYBATH HAa OCHOBI HOro auBepcu@ikamii MIITXoM
CTBOPEHHS TaK 3BaHOTO iHBECTHUIIiHOTO moptdens [3-5].

Inest muBepcudikanii puszuky «B moprtgeni» (a portfolio) e e HOBOMO. fK
BiIOMO, BOHa CHpPSMOBaHAa Ha 3HIDKEHHS CYKYIMHOTO I1HBECTHIIIHHOTO PHU3UKY
[IUIIXOM PO3IOAUTY HasBHUX aKTHBIB MK KUTbKOMa HaIpsIMKaM{ JisSUTBHOCTI.
OcCkiIbKY TIpH OLIHI CUTYawii 32 yMOB HEBU3HAUEHOCTI TA PU3UKY HOCIIO PILLICHHS
BXKO YHUKHYTH CYO €KTHBI3MY, TO CYKYIIHHH pPH3UK «B MOpTdem» Oyzae
3aJeKaTH 1 BiJl CTaBJieHHS (CXWJIBHOCTI a00 HECXHMJIBHOCTI) HOCIS PIlICHHS 10
PH3UKY HEBUKOPHUCTAHUX MOKIHUBOCTEH [4].

© 10.[0. Credpanumnna-IaBpumiok, JI.B. Credanummn, 2015
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[ToHATTS pU3MKY HEBUKOPHCTAHUX MOMJIMBOCTEH TaK0X HE € HOBUM, OCKIJIbKH
B 0araTbOX NPUKIATHUX 3aBJAHHSAX DPU3HK SIK aTPUOYT NPUHHATTS pIllICHb B
YMOBax HEBU3HAYEHOCTI BH3HAYAETHCA HE TINBKHM WMOBIpHUMH 30WTKaMHu, a i
BIJICYTHICTIO CHOJIIBaHWX TIO3UTUBHUX pe3ynpTariB [6]. B 0i3Heci pusuk
HEBUKOPHCTAaHUX MOXJIMBOCTEH 4YacTO TMOB’S3YIOTh 3 Oe3disuipHicTIO. SIKIIO
MOPUITYCTUTH, IO OE3AISITBHICT KOJHUM YMHOM HE TOB’A3YETHCS 31 30UTKaMu, TO
1 pu3uKOM 1 Oyzie pU3UK HEBUKOPUCTAHUX MOXKJIMBOCTEH. BinmosinHo npu BuOOpi
IBTEPHATUBU 3 MIHIMAIBHUMH OYiKYBaHMMHU 30UTKaMU HOCIH pIlIEHHS PU3HKYE
OUTBIIMM TO3UTHBHUM pPE3yabTaTOM, SKi Jla€ ajbTepHATHBA 31 3HAYHUMH
OUiKyBaHUMHU 30UTKaMU, 1 HABITaKH.

B npupomokopucTyBaHHI MMl pU3HKOM HEBUKOPHCTAHUX MOMKJIMBOCTEH MOXKHA
PO3YMITH 1 HE TiIbKK HE OTPUMaHi HMOBIpHI BUrpali (eKOHOMIYHI Ta 1HII BUTO/H,
IepeBard TOIIO) BiJA BUKOPUCTaHHS NPUPOTHHUX pPECYpCiB, a W MOXKIHBE
3MCHIIICHHSI HETaTUBHHUX HACTIAKIB (30WUTKIB, TKOAM), ITpadHAX Ta IHIIHX
CaHKI[i{l BiJl BIPOBA/KCHHS OLIBIN OE3MIEYHUX TEXHOJIOTIH TOIIO.

3amayaMu 3 PU3UKOM Yy CBili 4ac 3aliMaMCs TakKi BCECBITHBO BiJIOMi BYEHI
marematnku, sk A. Apwo, [. bepmymwm, I'. Tamine#t, X.-JI. [’ AmamOGep,
Jx. Kapnano, I1.-C. Jlamac, I. B. JleiiOniu, A. ne Myasp, B. Ilackans, I1. ®epma
Ta iH.

Cepen cydacHHX BYCHHX, B TOMY YHCIi 1 BITYM3HSHHX, IO IOCIiIKyBaIH
pmsuk, ciig sragata Al Amnerima, II. bepucraitma, B.B. BimmaCcBKOTO,
A.b. Kaunncekoro, I'.B. Jlucuuenka, I. Mapkosinma, A.B. Margiliuyka,
LI.€. MipuxynaBy, A.A. My3anescokoro, E.Mymmuka i [I.Mrosepa, ®. Haiira,
A.C. Hakoneunoro, B.A. Oiirensuxra, [1.®d. Piuui, B. Poyi, €./]. Conoxenuena,
I1. Cnogiua, C. Crappa, A.C. lllankina, €.A. ditni, O. 1. SlcTpeMcbKOro Ta iHIIHUX.
OpnHak, HE3BXKAIOUH HA BENUKY KUIBKICTh PI3HHX iHTEpIpeTaliil pu3HKy, METOIIB
i Mozenelt s Horo aHawi3y i OmiHKY (AWB., Hanmpukiam, [3-11]), Bce me BiAcyTHI
MOJIEITI PU3UKY, SKi JTO3BOJISIN O B IMOBHIM Mipi BpaXOBYBaTH B3a€MOIIOB’ I3aHICTh
Ta B3a€EMO3AJICKHICTh PI3HUX HACIHIAKIB NPUHHATTS PIllIeHHS, SIK HETATUBHUX, TaK 1
MO3UTUBHUX. MeToro 1i€l CTaTTi € mpe3eHTalis BiAMOBIIHUX MOIENEH PHU3HKY B
KOHTEKCTI BHpIIMIEHHS 3a4adi TPUHAHATTSA pilleHbh NPH BHOOPI ONTHUMAIBHOI
CTPYKTYpH 1HBECTUIIIHOTO TOpT(eNs 3 BpaxyBaHHIM PU3UKY HEBHKOPHUCTAHUX
MO>KJIMBOCTEH HAa OCHOBI IONAPHOT'O MOPiBHSIHHA ANbTEPHATHUB.

1. 3arajJbHa mocTaHOBKA 3aJa4i

Bynemo posrnsgatu po3moBCIopKeHNH Ha rpakTuii Bumaaok [10, 12], ko maemo
3NiYeHy MHOXKHHY ITONIAPHO IMOPiBHIOBAHUX aJIbTEPHATHUB

A={a,a}.a; =, 9.8, =090, j=0mi=]j, @

JUTS SIKHX 33J1aHO HEBiJ’ €MHI 3HAUCHHS JEsKUX YUCIOBHX Xapakrepuctuk |, g; ta
| j» 0, IO ONKMCYIOTh NPOTPALIHI Ta BUIPALIHI iX SKOCTI, BIAMOBINHO, 1¢ & —

«HYJTHOBA aJIbTepHATHUBAY» (HAIIPUKIIA, OC3IIsITEHICTD TOIIO).
Hexaii Bu6ip onTuManbHoro pimenns d opt SAUMCHIOETBCS 38 IPABHIIOM:
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~ 79 ~
dopt = {ai,opt |ai,opt AN i opt = min(ri,jarj,i)}vv(aiiaj);i, J :ﬁ; J#1, (2

J€ r, . — OUiHOYHA (YHKIIS albTEPHATHBM @; 32 yMOBH ICHYBaHHs allbTEPHATHBU

aj:

i

_ s N . B 3
rp=h+g;ij=0n;j=i, (3)
ae f; j Gyznemo fai TIyMauuTy SIK IOBHUH PU3KK allbTCPHATUBU &; 33 YMOBH, 11O

HOCIH pINICHHS BiMOBIISETHCS BiJ ambTEPHATHBH a is BIJIITOBIHO, MHOKHHA

aNbTEPHATUB, 3 SIKMMH TOPIBHIOETBCS KOXKHA 3 JOCITIDKYBaHUX albTEPHATHB,
PO3TISAAAETHCS TK MHOKHMHA 30BHIIIHIX YMOB, 32 SIKUX 3/IHCHIOETHCS BHOip; TOOTO,

AN anbTepHATHBM Q; npH i HOPIBHAHHI 3 aJbTEPHATUBOIO @; IMOBHHMH PH3MK

Oyne:

ri=lj+giii=0nizj. @)

[ToOynoBana mpu 1bOMY TaOJIUIS PIllICHb Hri’ JH 3BOJUTHCS 10 N psjakiB, ne

KOXHIM albTepHATUBI &, K1

i mpunmcyetbess N — 1 pesynerariB I

g
XapakTepu3yIoTh, Y LIJIOMY, yCi HACHiAKH BiAMOBIAHOTO pilllEeHHS 3 BpaxyBaHHIM
PHU3UKY HEBUKOPHUCTAHUX MOKIIUBOCTEH.

a, a a; a,

Pucynoxk 1 — Psaok oniHo9HMX QyHKLIA 1)1 aTbTEPHATHBY 8

3ayBaXuMO, IO JiarOHAJb MPEICTABICHOI TAKUM YHHOM TaOJwii pimieHs 3 N
PAAKIB 3 iHAEKcaMH | = | TpH LBOMY HE 3allOBHIOETHCS, OCKIIBKH allbTePHATUBU

HE MOXXYTb TIOPiBHIOBATHCS cami 3 CO0OI0.

2. JlesiKi NPUHIMIIOBI BU3HAYEHHS Ta TBEePAKeHHS

Hassemo Benmunny I ; (3), sika € cymoro nporpamy |; 3a anbrepHatnBoto @; Ta
BUrpauly §; 3a albTCpPHATUBOIO 8, IIOBHUM PU3HKOM albTCPHATHBH &; IpH ii

TNOPIBHSHHI 3 alIbTCPHATHBOKO & .

Mogeni moBHOTO (CYKyImHOTO) p3uKy y Burismi (3), (4) m03BONSIOTH TIPH
OpPUHAHATTI  pillleHb 3rigHO 3 mpaBwiIoM (2) OJHOYACHO OIEpyBaTH K
OpOTpallHUMHU, TaK 1 BHUIPAllHUMH e(eKTaMH, SKHMU XapaKTePU3YIOThCS
IBTEpHATUBH, SKi MK co0010 MopiBHIOIOTHCA. Ilpu mpomy, Hampukian B (3),
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cknagoBy |

j TOBHOIO pHU3HUKY [

i,j
AJIBTCPHATHUBOIO a.j MO’XKHAa Ha3BaTH CHUCTEMHMM a00 BIIACHUM PHU3UKOM

anbTepPHATMBM @; NpM il TOPIBHAHHI 3

aIbTCPHATHBU &;, @ CKIALOBY {; — HECHCTCMHHM (MOXC 3MIHIOBATUCS 3 BOJI

HOCis pilleHHA) pHU3UKOM a00 pU3MKOM HEBUKOPUCTAHUX MOMKIJIUBOCTEH
aNbTCPHATHBU &; B MOPIBHSHHI 3 aIBTCPHATHBOIO &; .

Teepm:kennsi 1. IloBHMII pPHU3UK «HYIBOBOI» albTEPHATUBU 3 HYJIBOBUM
[porpaiiemM IpH ii MOPiBHSIHHI 3 OyAb-SKOIO 1HIIOK AOIMYCTHUMOIO AJIbTEPHATHBOIO
3 HEHYJbOBHM BHIpAIleM € PHU3UKOM HEBHUKOPHUCTAHUX MOXKIUBOCTEH, KU
JOPIBHIOE IIbOMY BHUTpAIILy.

TBepaxenns 2. lloBHuit pm3uK OyAb-SIKOi OIMYCTHMOI albTEPHATHBU 3
HEHYJIbOBHM TIpOTpamIeM TpH il MOPIBHAHHI 3 «HYJIHOBOIO» QJIBTEPHATHBOIO 3
HYJbOBUM BHIpAalIeM € BJIACHUM DPHU3UKOM allbTCPHATUBH, SKUH AOPIBHIOE ii
Iporpamty.

Hexal anpTepHatusu @;, a j» o MOPIBHIOIOTHCS, HA3UBAIOTHCS S(DEKTUBHUMU,

SIKIIO X O4iKyBaHi MpOrpai € MeHIIMMH 3a O4iKyBaHi Burpami: |; < g;, | i <0j-

Teepmkennst 3. fkmo cepen 371i4eHOI MHOXKMHHM A TMONMapHO MOPiBHIOBAaHUX
anpTepHATHB &;, @, , | # K, 3Haiinerbcs nmmie ofHa eeKTHBHA albTEPHATHBA

a, € A, to BoHa Oyxe Kpamowo 3a noBHuM pusukoM I ; =l +0; npu ii
NOPIBHAHHI 3 yCiMa iHIIMMH albTepHATUBaMU @; € A.

YnopsmeeMo AJIbTCPHATUBHU ai e Aza 3pOCTaHHAM IPOTpalIB Ii .

Trepaxenns 4. SIkuio cepeln 3J1i4eHOT MHOXKUHU A JTOIMYCTUMHX aJIbTCPHATHB,
YIOPAJAKOBAHHMX 32 3POCTaHHAM IPOTpally, 3HalIEThCA albTEPHATHBA @, , NOBHI

pmsuku swoi Ny =l +0;, K =N +0; npu ii nopisusanmi 3 HafGmOKIIMHI
CYCiZHIMH 3 HEIO albTepHATUBAMU &;, a j» 3 immekcamum | = k — 1, j = k + 1,
BUSIBISITECS.  MEHIIMMHM, HDK TOBHI PU3HKH fi k =Ii+gk, Fix =1 itk

anbTEepHATUB @;, A; NpH iX MOPIBHAHHI 3 @,, TO @, OyAe Kpallow Ipu

j
ToNapHOMY 11 TOpIBHSHHI 3 yciMa anbTepHATHBAMHM, IO HaJeKaTh MHOXKHWHI

Posrnsiremo 3agauy 6araTokpuTepialbHOI ONTHMI3aLii
f (a)—>extr,.k=1p,i=1n, Q)

B SKill KpuTepil ouiHIOBaHHA ambTepHatB f, (8;) MaroTh YMCENbHY OLIHKY i
BBa)KAIOTHCS] BU3HAYCHUMH, KOXKHUHN 3 KPUTEPIiB OI[IHIOBAHHS XapaKTEPU3YE JESIKY

JIOKANbHY BIIACTHBICTb anbTepHATHBH &;, i, sxmo Bei kpurepil f, f,, ., f;
JOCIIKYIOThCsL Ha MiHiMyM, To6T0  f, () — min, To cepex HUX 00OB’sI3KOBO
sHalinetbest xoua 6 omuu takmit kpurepiit fy, qe{l2,.., p}, snavenns sxoro

CTIaJal0Th TIPH 3pOCTaHHI 3HAYEHB 1HIITNX KPUTEPIiB.
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TBepmkennss 5. 3amaga (5) mpu momapHOMY TIOpIBHSHHI agbTEPHATHB
3BOAMTHCS 110 3a7adi (2), A€ MOBHI PU3HMKH MOMAPHO MOPIBHIOBAHUX aJIbTEPHATHB
BH3HAYAIOTHCSI 3HAYCHHSIMH BiJNOBIAHUM YAHOM HOPMOBaHHUX 3rOPTOK KPHUTEPIiB,
0 MIHIMI3yIOTbCI Ta MAaKCHUMI3YIOThCS, MPEACTaBIeHUX Yy (opmi BIaCHHUX
(crcTeMHUX) PU3HKIB Ta PU3HUKIB HEBUKOPUCTAHUX MOKIIMBOCTEH.

Hexait icHye nesika GyHKIis KOpUCHOCTI U(8;) , KA TAKMM YMHOM BiZoOpakae

BiHOIICHHS TIepeBard Ha 3J1iYeHii MHOXXMHI allbTepHATUB, L0 OUIBII MepeBaKHIH
3 HUX BiJNOBigae Oinble 3HaueHHs wiei QyHKii, 1 3aga4a onTuMizanii Moxxe OyTH
3anMcaHa sK:

u(a,) - max,i=1n. (6)

TBepaxkenass 6. MHOXWHA ONTHMAaNbHUX QJIBTEPHATUB 33 KPUTEPIEM
ONTHMAJIBHOTO (MIHIMAJILHOTO) PHU3UKY SK pe3yibTaT po3B’s3aHHA 3amadi (2)
CHIBIaJa€ 3 MHOXKMHOIO ONTUMAIBHUX aJbTEPHATHB 332 KPUTEPIEM MaKCHUMAaIIbHOI
KOpHCHOCTI (6):

u(@; )opr = max(u;, u;), v(a, a;);i, j =Lni=j; (7)
u=g -l u;=g; -1 (8)

3. KinbkicHa oliHKa KOMIIOHEHT OBHOI0 PU3UKY aJbTEPHATHB

MoxnuBi HacTymHi crocoOu KiIbKICHOTO IPEACTaBICHHS KOMIIOHEHT IMOBHOTO
PHU3HUKY aJIbTEPHATUB.

Crocio 1. SIx #iMOBIpHOCTI HETaTUBHUX HACTIJIKIB albTEPHATHB 1 OYIKYBaHHX
MO3UTUBHUX PE3YyNbTaTiB Ui ajJbTEPHATHB, LIO NPH LbOMY BiIKHIAIOTHCH, Y
BHITQJIKy KOJHM WMOBIpPHI BTPaTH 1 OYiKyBaHi MO3UTUBHI €(eKTH BU3HAYAIOTHCS 3a
OJTHIEI0 BapTiCHOIO KOHCTAHTOIO, SIKOIO ONEPYIOTh P PillICHH.

Cnoci6 2. Sk noOyTku HMOBIpHOCTEH Ta BapTOCTEH BTpaT i IMO3UTHBHUX
e(eKTiB, IKUMH OMNEPYIOTh NPU PIllIeHHI, KOJM BOHH MarOTh OJHAKOBI OJUHHUII
BUMIPIOBaHHS (HAIIPHUKIIAJ, B TPOIIOBUX OJUHHIIIX ).

Cnoci6 3. fxmo BiAMOBigHI BapTOCTi, SKUMH ONEPYIOTh NPH PillIeHHI, MAIOTh
pi3HI OTMHMII BUMIPIOBAHHS, TO BUKOPHUCTOBYIOTHCS OajibHI OIL[IHKH BiAMOBITHHX
KOMIIOHEHT PU3HUKY.

Hampuknan, Ha oCHOBI JorapudMidHOi INMKaIM KUTbKICHA OIiHKA ESKOTO
napamerpa Y;, B 6anax, 6yzae [10]:

r(yi) = <19 y; + Vio, 9)

_ L
Ig yi,max_ Ig yi,min

(10)

L v Yio =~ 19 Yi min»

ne L — noexuna (B Ganax, Hanpuknan, 10) €IMHOT MIKadM OLIHIOBAHHS Pi3HHX
napamMerTpiB; Yi max: Yi min — MAKCUMaJIbHE ¥ MiHIMaJIbHE 3HAYECHHA Y, .
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L

Ig yi,max
Cnocio 4. Konu mopiBHIOIOThCS Pi3HI ajJbTEpHATHBHI 3aX0IU (JIBTCPHATUBH)
migBuIeHHsT Oe3neku (HagiifHOCTi) TOILIO, SKI XapaKTepPU3YIOThCS OYiKyBaHUMH

HpI/I yi,min IOMa(-ZMO yI,O = 0, l"ll =

NpUBEIeHUMHM 3aTpaTamMu C Ha iX 3jiiicHeHHs Ta ¥iMoBipHumu BTpatamu 0 npu
HEIITaTHUX CUTYalliax (OCTaHHI MOXYTh BU3HA4YaTHCA SK JOOYTKH HMOBipHOCTEH
peamizamii BiOMOBIAHMX CHTyaliii Ta 3HAaYeHb 30WTKIB, 3 HUMH IIOB’SI3aHUX),
($yHKLIT HOBHOTO PU3UKY albTEPHATHB, IO MOPIBHIOIOTHCS, OyIYyTh:

i,j=0n;i=j.

JonycTHMUMHU B IbOMY BHUTAJIKy MOXYTh BBa)KaTUCSI aJIbTEpPHATUBH, SIKi MPH
3pOCTaHHI 3aTpatr 3a0e3MeUyITh 3MCHIIICHH WMOBIPHUX 30MTKIB MPU HEIITATHUX
CUTYAITisX.

4. ®opMyBaHHS ONTHUMAJIbHOI CTPYKTYPH iHBeCTHIiIHOT0 MOpTQes

Y OUIBIIOCTI BUTIAIKIB BUAUISIOTHCS TPH XapaKTEpHI HANPSMKH IUBepcHdikartii
PU3WKY TUBIXOM TOPTHETHHOTO IHBECTYBaHHS (HAmpuKiIan, 30epekKeHHS
JIOCATHYTOTO, PO3IIMPEHHS JIOCATHYTOTO, iIHHOBaIlilHI 3MiHK). KOKeH 3 1IUX Tphox
0a30BUX HampsAMKIB MOXXE [ETali3yBaTHCS, PO3TalyXyBaTHCS Ha IOJATKOBI
HampsIMKH, TEHEPYIOYH HOBI TpiaAW aJbTEepHATHB B 3AJIEKHOCTI Bil TPHOX
XapakTepHHUX ICUXOJOTIYHUX THUIIB TMOBENIHKH IHBECTOpA SIK HOCIS DIlICHHS B
YMOBax HEBH3HAUEHOCTI Ta pU3HKY [13]: HECXHIBHICTh 0 PU3UKY (0O0EpPEXKHICTS,
rmecumisM), OalayxicTe 10 pH3UKY (KOHGOPMi3M), CXWIBHICTH JO PH3HKY
(ontuMizM). CTpYKTYpH iHBECTUIIHHUX TOPTQEINiB, B SIKUX MOEAHYIOTHCS i TPH
XapakTepHi MCHXOJOTIYHI THIX MOBEAIHKH 1HBECTOPA Ta, BiJIOBIJHO, HAMPSIMKH
iHBECTyBaHHS, HaJlaJli BBAKaTUMEMO 0a30BUMU CTpyKTypamu [ 14].

ITokmagemo, mo cepen Oe3midi MOXIMBUX ICHYE 3lliueHa MHOXHHa A
ONTUMAJLHUX B KOHTEKCTI (opmyBaHHS 0a30BOi CTPYKTYpH iHBECTHULIIHOTO
nopTdens anbTepHATUB, SIKI MOXYTh IOPIBHIOBATHCS MiX COOOI0 32 PU3UKOM
3rizHo 3 mpaBmwioM (2). Hexait s mHOXHHA (hOPMYETHCS HA OCHOBI (popMaIbHUX
MpaBMII, SKi MOXYTh BiJoOpa’kaTH MEBHY MCUXOJOTIUHY MO3UII0 HOCIS pilIeHHS
LOIOA0 PHU3UKY 3arajoM 1 pU3UMKY HEBHUKOPHCTAaHMX MOXJIMBOCTEH 30KpeMa
(HECXWIIBHICTB, 0aliTyKiCTh, CXUIIBHICTB).

3anaua BUPIMIYETHCS y JIBA €TAIH.

Ha mnepmomy erami 3 BpaxyBaHHAM TpPbOX HaIPSIMKIB 1HBECTYBaHHS,
MICUXOJIOT1YHOI MO3ULi] iHBECTOpa MO0 PU3MKY HEBHKOPHUCTAHHUX MOJINBOCTEH
Ta BUOpaHOi HOCiEM pilmeHHs crparterii muBepcudikamii MOPTHEIEHOTO PU3UKY
TCHEPYEThCS 3JiYeHa MHOXHHA ONTHMAJIbHUX aJbTEPHATHB B KOHTEKCTI
bopmyBaHHs 0a30BOT CTPYKTYpH iHBecTHUIiHOTO opTderns [14].

MaremaTuuse MOJEIIOBaHHS B eKoHoMmili, Ne3, 2015



Hexali p,, Sy — HEBIN'€MHI 3HAYEHHS 4YHCIOBMX XapPAaKTEPHUCTHUK, MIO
ONHUCYIOTh mporpamiHi [0 Ta BurpamHi S e(exkTd Ha BiONOBITHUX TPHOX
HampsIMKaxX iHBECTyBaHHS, k =1,2,3.

Beememo wmuOXuHy 3minaux X ={x.}, K =1,_3, 0 XapaKTepPH3YIOTh
aKTHBHICTh (YacTKH) iHBecTopa Ha K -X HampsMmkax iHBECTHILIHHOI MisTbHOCTI,

_ S

YHOPSAZKOBAaHMX 3a 3POCTaHHAM ImporpamHoro epekry P, gze X, =0, X, =—,
c

3 3
Z x =1, zck — ¢ — IHBEeCTHIIIHHI pecypc.
k=1 k=1

Posnoxinsaroun inBecTuLiiHMA pecypc C MiK HampsMKaMu IIsIBHOCTI X ,

dopmyBatumemo noptderni BapricTio C Ha MHOXuHI X ={X, }, 3 BiamoBiqaIMH

4acTKaMHU aKTHBIB X, , k=13.

3agaMo TpH clieHapii MOBEIiHKHM 1HBECTOpAa AK HOCIs pillleHHs pu GOpMYyBaHHI
0a30BOi CTPYKTypW iHBecTUIliHHOTO moOpTdens: 1) mecuMicTUYHHMNA — HOCIH
pileHHsT HEe BUSABIISIE CXUIBLHOCTI O PU3WKY; HEXal 3a MM CIICHApieEM iHBECTOP

Oyle Hamaratucs 30UIbIIYBaTH YacTKy X; B MOpTQesi, OpIEHTYIOUMCh Ha
obMmexeHHs X; = 1/3; 2) HelTpanbHUil — HOCIH pillleHHs (IHBECTOP), JIFOYH 33 UM
CLICHapieM, HaJaBaTHMe IepeBary 4actii X, (X, = 1/3); 3) ontumicTuunmii —
CXWJIBHICTD JI0 PU3UKY, KOJH HOCIH pIIlIEHHS Ji€, OPIEHTYIOYHCh Ha OOMEKEHHS
BHIY X5 > 1/3.

[IporoHyIOTECSI HACTYNHI MOAENI MOBHOTO PHU3UKY Al TNOpTQEniB BUAY
(X5, Xy, X3), sAKi (GoOpMyrOTBCS 3a ClLieHapieM 1, B 3aleXHOCTI BiJ] O4YiKyBaHOTO
mporpaiy iHBecTopa:

R(%, X2, X5) 1y = P(Xg, Xa, X3) + S1(X, + X3) + S, (13)
N (X0 X9, X3) @y = P(X1, X0, X3) + X5 + Sy (X + X3), (14)
(X0, X0 Xg) ) = P(Xg, Xp, X3) + 8 (Xp + X3) + S5y, (15)
Iy (X0, X2, X3) ) = P(Xgs X2, Xg) + 51X, +S5X3 + 3% 5 (16)

3a CIIeHapieM 2:
15 (X1, X2, X3) 2y = P(Xq, X2, X3) + S5 (Xg + X3) + 53X, (17
6 (X0, X201 X3) 2) = P(X1s X2, Xg) + S5 (X + X3) + 51X (18)

3a CIIeHapieM 3:
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2 (X0, Xo0 X3) @) = P(X0, Xo, X3) + 83 (% +Xp) + S5 X3, (19)
o (X0, X2, X3) 3) = P(Xq, Xp, X3) + S (X + X3) + 3%y (20)
Io (X1, X2, X3) 3y = P(X15 X, Xg) + Sp%; +S3X5 + X3 - (21)

B (13)+(21)  p(Xy, %o, X5) = Py(%) + Po(Xp) + P3(X3) — Bnachi  pusuxu
noptdeniB. [HI cknamoBi MOBHHX PHU3MKIB MOPTQENiB MPEACTaBIAIOTL CO00I0
PU3UKM HEBUKOPUCTAHHUX MOMKJIMBOCTEH, 10 BHM3HAYAIOTHCS BUTPALIHUMHU
e(eKTaMu Ha allbTCPHATUBHHUX YACTKAX.

IIpu peanizawuii koxkHOrO 31 cueHapiiB (1, 2, 3) HOCiil pilIEeHHI MOXeE TaKOXK
3aCTOCYBaTH OAHY 3 TPBOX cCTparTerii (opMyBaHHS CTPYKTypu mopTdens,
3011bLIyI0YM Ty 4YHM IHIDY 4YacTKy X, 3a pPaXyHOK iHImUX: 1) piBHOMiIpHO
3MEHIIYIOYM YacTKH albTEPHATHB; 2) MAKCHMaNbHO 30€piraroum 4YacTKy MEHII
PU3UKOBaHOI albTEPHATUBH, 3) MaKCUMAaJbHO 30epiraloyd YacTKy OuIbII
PHU3UKOBaHOI alNbTEPHATHBY.

VY BuUmNaaKy TphOX, BU3HAUYEHUX HAMU sIK 0a30Bi, HANPSMKIB iHBECTYBaHHA, i,
BIIMIOBIIHO, TIPH TPHOX CILIEHAPIsX MOBEIIHKU HOCISl PIlIEHHS 1 TPhOX CTpaTeTisiX
(dbopMyBaHHA CTPYKTYpH TOpTQens MoOXXKHa OTpuMmard 27 ONTUMAIBHHX B
KOHTEKCTi (popMyBaHHSI 0a30BOi CTPYKTYPH IHBECTHLIHHUX MOPTQENiB, KOXKEH 3
SIKAX BiIOMBATHME TEBHY IIO3WIIIO0 iHBECTOpa MIOAO PHU3HMKIB HEBHKOPHUCTaHHUX
MOJKIIUBOCTEH.

Ha pgpyromy erami 3miiCHIOETBCS TONapHE TIOPIBHSAHHS ONTHMAIbHUX B
KOHTEKCTI  (opMmyBaHHS 0a30BOi  CTPYKTYpH IHBECTHIIIMHHUX  TOPTQETiB
albTEPHATUB, Cepel SKUX JMajli BKE BUOHWPAETHCA HAWKpama 3a KpUTEpieM
MiHIMaJIbHOTO PH3HUKY 3TiIHO 3 IpaBUIOM (2).

B pesymbrari mpoBeneHOro HaMH  IMITaliHOTO MOZEJIOBaHHSA  Oyio
BCTAQHOBJIEHO, IO MpPH PI3HUX KOMOIHAIIAX BXIAHAX [AHUX Ta TPU PIZHUX
cocobax  ¢opmyBanHs  6azoBoi  cTpykTypu (X5, X,,X3)  edekTHBHOrO

inBectuuiiiHoro noprdens, xe S, > P, K =13, cepen 6asoBux crpykryp, II0
XapaKTepU3ylThCSl TPhOMAa HANMPSIMKAMU  IHBECTYBaHHS, BHIUIAETbCA 16
XapakTepHHUX albTepHaTUBHUX nopTdeniB (amprepHatuB), a came: (1; 0; 0),
(0,68333; 0,31667; 0), (0,658333; 0,333333; 0,008333), (0,63333; 0,333333;
0,03333), (0,33333; 0,63333; 0,03333), (0,33333; 0,658333; 0,008333), (0,31667;
0,68333; 0), (0; 1; 0), (0,33333; 0,33333; 0,33333), (0,33333; 0,033333;
0,633333), (0,33333; 0,00833; 0,65833), (0,31667; 0; 0,68333), (0,033333;
0,33333; 0,633333), (0,008333; 0,33333; 0,658333), (0; 0,31667; 0,68333),
(0; 0; 1). IIi cTpYKTYpH MOXYTh OYTH ONTHMAJIbHUMU B KOHTEKCTi BpaxyBaHHS
MICUXOJIOTIYHOI MO3ULii HOCIS PIMIEHHS MIOAO0 PHU3HMKY 3arajoM 1 pHU3UKY
HEBUKOPHCTAaHUX MOXJIMBOCTEH 30KpeMa 1 MOXYTb MNpHHMAaTHCA B SKOCTI
IBTEPHATHUB, IO Mi/JISATAI0Th MOMAPHOMY TOPIBHIHHIO.

BucHoBxku

OOrpyHTOBaHO HEOOXIJHICTh BpaxXyBaHHS PU3UKY HEBUKOPHCTAHMX MOKIHBOCTEH
SK CKJIaJOBOI TOBHOTO pHU3UKYy TIpH NOpUHAHATTI pimeHb. ChopMynboBaHO
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IIPUHIMIIOB] y3arajJbHEHHS, 1[0 CTOCYIOTHCSI MOJIEIIIOBAaHHS TA BPaxXyBaHHS PU3UKY
[IpU NPUIHATTI pillleHb HA OCHOBI MOMAPHOTO MOPIBHIHHS aJIbTEPHATHUB.

3ampornoHOBaHO CIIOCOOM KiJBbKICHOI OIIIHKM MOBHOTO PU3UKY AlbTEPHATHB B
KOHTEKCTi 3a/adi MOMapHOTro iX MOPIBHAHHA NPU TPUHHATTI pilIEH Ta METOJ
(opMyBaHHS  ONTHMAIBbHOI CTPYKTYpH IHBECTHIIHHOTO mopTdens s
nuBepcuikanii pu3MKy B NPUPOJOKOPUCTYBAaHHI B paMKax KOHILEMLIi CTaloro
PO3BHTKY.
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VJIK 330.4
M.J1. MUPOHILIOB

AHAJII3 JOBIOCTPOKOBUX BIP’)KEBUX TPEH/IIB
KOPEJSILITHUMU METOJIAMHU

Anomayin. 3anponoHoeanHo MemoO  OOCHIONCEHHA  00820CMPOKOBUX
Oiporcosux mpendie 3a 0ONOMO2010 KoeiyicHma OuHaMiuHoi Koperayii.
Ilokaszano, wo 3mina Koegiyienma OuHAMIUHOT Kopensayii pisHux Kypcié
OesIKUX 8UNAOKAX MOJice OYmuU O3HAKOK HAOIUNCEHHSI He360POMHOL 3MIHU
santomnozo  Kypcy. B npeocmaeneniti  emnipuunii  pobomi  6yno
BUKOPUCIMAHO PEAbHi OIPIHCOBI KOMUPYBAHHSL.

Knrouosi cnosa: xoeghiyienm ounamiunoi Kopensayii, 6anomuuil Kypc.

Beryn

OpuH i3 3ac00iB omucy cTaHy Oyib-sikoi Moneni — mapamerpudHuii. OgHaK s
JIOCTIDKEHHS JWHAMIKA CTaHy CHCTEMH HEOOXITHO IOCTi/KyBaTH HE TiIBKH
MHTTEBI 3HAUCHHS MapaMeTpiB, aje i AUHAMIYHI 3aKOHH, IO OMUCYIOTH 1X 3MiHH.
Tak, craH MaTeMaTHYHOTO MasTHUKA (Iepio] KOJMBAHHA HE 3aJIC)KUTh BiJ] MacH
MaTepiaibHOI TOYKM 1 aMIUNTyJd KOJHMBaHb) MOXKHA OIUCYBaTH BHCOTOIO
BIIXWJICHHS MaTepiadbHOI TOYKH BiJl TOUYKHA PIBHOBArW i HampsMKoOM pyxy. OmgHak
i [ABI BEJIWYWHHA HE MICTUTUMYTH iH(OpMAIlI0O TpO MUHAMIKY TOJATBIIIOl
MOBEIIHKM CHCTEMHU YM SIKICHY 3MiHY ii cTaHy BHACIIJOK 30BHIIIHBOTO BILTUBY
(YMOB 3ama4i: cuIH TSDKIHHSI, YMOBH HEPO3TSXKHOCTI HUTKH).

Icaye 6e3miu cucteM, sKiCHa 3MiHA CTaHy SKHX MOXKE MPU3BECTH A0 3HAYHHX
HETraTHMBHUX HACHTiJKIB. Hampukmaja, MOCTIHHO criocTepeXyBaHi KiTBKICHI 3MIiHK
KOJIMBaHb 36MHOI KOPU MOXKYTh HA0YBaTH SIKICHO iHINOI POpPMH i TPU3BOJUTH IO
HEOOOpOTHHX HACHIAKIB — 3eMJeTpyciB (JIFOACHKI JKEPTBH, pPYHHYBaHHS
iHppacTpyKTypH ToIO). | K110 celicMivuHa aKTHBHICTD B OUTBILNIN 4K MEHIIIH Mipi
MPUCYTHS 3aBXKIU, TO BUSABJICHHS TPEHA, SKUI Mpu3Bee a00 MOXKe MPU3BECTH 110
«CcelcMiuHOi Toxi» abo Tak 3BAaHOTO «PO3BAHTAKEHHSI» € IMEPIIOYSPTOBUM
3aBJaHHAM.

3a mi€l0 aHANOTI€I0 TOCTaBUMO TMHTAHHS MPO HAsBHICTE 1 MOMKIMBOCTI
JOCHIDKEHHsI 1 BHSABICHHS TaKUX JOBIOCTPOKOBHX TPEHMIB IpPH KOJIMBaHHI
Oip)KOBUX KypCiB METOAAMH KOPETAIIHHOTO aHaITi3Yy.

1. OcHOBHA YacTHHA

B sxocti cucremu Oyne po3risiHyTHH KOHKpETHHH pUHOK BamioTH (JIoHmOHCHKa
Oipxa). MuUTTEBI mapameTpH, 1O i OMUCYIOTh — MUTTEB] 3HAUEHHS KypCiB Pi3HHAX
BamioT. JlocimiKyBaTUMEMO HE B3a€EMHI CITIBBIJIHOIICHHS MK HUMH, a JUHAMIKY
3MiHHM iX B32€MHOTO 3B'A3Ky (BBa)KalO4H, 11O 33 3MIHOIO CTYNEHS TaKOTO 3B'A3KY
CTOITh IEBHUH TUHAMIYHHUI TpoIeC, a HE MUTTEBA KOH'IOHKTYpa). KibkicHy Mipy
CTYICHSI B3a€EMHOTO 3B'SI3Ky BBEAEMO 3a aHaJOTi€l0 3 KoedilieHTOM Kopesii
[ipcona (KIT) [1], mo po3paxoByeThCs A ASKITBKOX (YHKIIH 1 17151 0OMEXEHOTO
«BIKHa» CIIOCTEPE)XEHHs. A caMe BEJIMUUHY:

© M.JL. Muponnos, 2015
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Xiim-1 H?=1(Xg_2z1=m—lX{€) @)

. 2!
n m J m k
| Zj:m—l(Xi ~Lk=m-1%i )

DCHL (X1, Xz, - Xp) = 5

ne X; — HmochipKyBaHi (yHKIIIT, xi] — iX MHTTEBI 3HAYEHHA Y J-I MOMEHT
CIIOCTEpEXKEeHHsI, OyJIeMO Ha3uBaTu KoedirieHtom nuHamiunol kopessmii (IK).
Busnauenuii B Takuii cnocio K DC}n Ha KOXXHOMY iHTepBami Bif 1-ro mo m-to
crocrepexxeHHst anms  nBox ¢yHkmiin Oyae KII mporo iHTepBamy. bymemo
nocimkyBati DC), sk QYHKIIIO MOMEHTY CIIOCTEPEKEHHS M Ta IIHPHHA «BiKHA»
cnocrepexenns (ILIBC) L.

BoueBuip, |DC}n(X1,X1, ...X1)| =1 i, K Ue MOKa3aHO IS OCIIIKYBaHHX
¢ynkuiit (qus. puc. 1), JIK mae HacTymHi BIaCTUBOCTI CUMETpIi:

DCrln(Xsz) = DCrln(Xz;Xl),
DC} (X1, X;) = DCL(1/X,,1/X,),
DCrln(Xp 1/X2) = _DCrln(Xsz)-

Taxox sBHO, mo xapakrep AK € 3anexxHuM He TiAbKH Bif QyHKLiH X;, ane i Big
HIBC (puc. 2).

— DC,(UAH/GBP,UAH/CHF)
—DC,(GBP/UAH,UAH/CHF)

DC,(GBP/UAH,CHF/UAH)

1,0
0,5 -+

1

0,0 1

DC

-054

1]

-1,0 T L T 1 v 1 A v
19.10.2000 19.04.2001 19.10.2001 19.04.2002 19.10.2002
date

Pucynok 1 — BnactuBocti cumeTpii koedilieHTa TUHaMi9HOT KOpesLii
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—— DC(UAH/CHF, UAH/GBP),, - = = DC(UAH/CHF UAH/GBP),,
----- DC(UAH/CHF ,UAH/GBP),,, —— DC(OIL/USD,GOLD/USD),,
—————— DC(OIL/USD,GOLD/USD),, - DC(OILAUSD,GOLD/USD),,,

DC
o
o

054

'1;0 T T T
19.10.2000 19.10.2001 19.10.2002 19.10.2003
data

Pucynok 2 — ITopiBHSIHHS pi3HUX KOSQII€HTIB TUHAMIYHOT KOPEIIALii

BuxopucraeMo y sSKOCTi ToCHipKyBaHuX (YHKIIH KypCH BaNIOT, IiHY HA(TH Ta
3omota (UAH - ykpainceka rpuBHiI, GBP — ¢yar BemukoOpuranii, USD —
amepukancbkuil monap, CHF — mBefinapcekuii ¢ppank, GOLD — Tpoiickka yHIIis,
OIL - oOapens nadTu Brent) 3a gammmu arenmii Bloomberg [2] (MomeHTH
CIIOCTEPEKEHHS — 3aKiHYeHHS IeHHOi ToproBoi cecii Ha JIOHTOHCBKiH Oipiki).
Takum wmnom, DC3(UAH/USD,UAH/CHF) — ¢ynxuis JK 3 IIBC 3 no6u 3a
KypcamH YKpaiHChKOi TPHUBHI IO aMEpUKaHCHKOTO JoJlapy Ta YKpaiHChKOI IpUBHI
110 IBEHIAPCHKOTO (PpaHKYy.

——— UAH[USD] ------ UAH[GBP] - 0,01UAH[RUR]
— F(UAH[USD],UAH[GBP],UAH[RUR])
10 5
UAH ]
14
0,1
0,01 4+
01.01.2

date

Pucynoxk 3 — Kypcu Bamor UAH/USD, UAH/GBP ta UAH/RUR.
Busnauenns ¢yHKIi F TUB. TEKCT
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——DC,(UAH/USD,UAH/RUR) - - = DC, (UAH/USD,UAH/GBP)
----- DC,,,(UAH/GBP,UAH/RUR) —— DC, (UAH/USD ,UAH/RUR,UAH/GBP)

1,0
7

DC 08-
0,61
04-
0,21
0,0-
_0,2_'
04-
06
o8-

01.01. 2004 01. 092006 01. 052009 01012012 01.09.2014

date

Pucynok 4 — [lopiBHSHHSA pi3HUX KOe]ili€HTIB JUHAMIYHOI KOpesLii 11t KypciB
Bamot UAH /USD, UAH /GBP i UAH /RUR

[IpunyctiMo, Mo B Hamiid CHUCTEMi MPHUCYTHI MpOIECH, IO BIUIMBAIOThH 3
Pi3HOIO MIBHAKICTIO 1 Pi3HOIO Mipolo Ha MUTTEBI mapameTpu. Jocmigumo 3miny K,
y mpunymenHi, 1mo 30umemenHs [IBC mo3Boise po3rismaTH JOBTOCTPOKOBI
npormecn. Ha pmc. 3. HaBemeHO 3MiHY Yy 4Yaci Kypcy YKpaiHCBKOi TpHBHI IO
aMEpHKAHCHKOTO Jlojlapa, OpUTaHCHKOTO (QYHTY 1 pociiicekoro pyOis 3a mepion 3
28.05.2004 o 31.12.2014 mpu HIBC, pieHoMy 300 nHiB (puc. 3). OyHkuis F Ha
puc. 3 3agaHa HACTYITHUM YHHOM:

UAH UAH UAH UAH UAH UAH
F = DCs00 (15 o5 ) * DC300 (ap - 2om) * DC300 (7 o)
USD’ GBP GBP '’ RUR RUR’ USD

SKmo mozi€l0 Ha3MBaTH HE3BOPOTHY 3MiHY Kypcy (3MiHa cepeaHbOro
3HAYCHHS, IIOAO0 SKOTO BiIOYBarOThCS KOJNHMBAHHS), TO Ha HaBeIeHOMY Tpadiky
MOXHA YiTKO BHIUTUTH TpU Takux momii: 2004 poky, 2008 poky i momis, o TpruBae
3 kiaus 2013 poky. Iloxis 2004 poky He Tak BiUyTHO BUpa)XeHa B aOCOJIOTHUX
BeJIMYMHAX (K B HACTYNHi, AuB. pHc. 3). A came: 3MiHa ckiana: Ha 7.04.2005
1USD = 0,1889 UAH, na 28.04.2005 — 1 USD = 0,1996 UAH. Ha puc. 4

UAH UAH UAH UAH UAH UAH

HaBEJIEHO kmii DC ( ) DC ( ) DC ( )

A bynx 300 \ysp’ GBP 300 \ysp’ GBP 300 \ysp’ GBP
UAH UAH UAH)

DC (
300 \ysp’ GBP’ RUR
Take onnouacHe nopiBHsHHs JK m1g mBox i Tphox (yHKLiA g03BOJISE

JOCITIIKYBATH TUHAMIKY CTYIICHS B3a€EMHOTO 3B'SI3KYy KOJKHOTO OKPEMOTO KypCy 3
THITTUM.

SKmo 3MiHa Kypcy € HacliIKOM il 30BHIIIHIX YWHHMKIB (32 aHAJIOTIEIO 3
MaTeMaTHYHUM MasTHUKOM), TO IMHAaMiKa 3MiHM iX B3a€MHOTO 3B'SI3KY J103BOJISE
BU3HAYUTH TIEPiOJM, KOJIM 30BHIIIHI YAHHWUKW: B OJHAKOBIM Mipi BIUIMBAIOTh Ha
KYpCH, BIUIMBAIOTh 3 PI3HOI MIBHIKICTIO, B3arajli He BIUTUBAIOTH a00 BILUIMBAIOTH
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MO-pi3HOMY Ha Pi3HI KypcH. 30BHIIIHIX YHHHUKIB MOXKe OyTH IeKibKa: 3MiHa
30BHIIIHBOMOITHYHOTO CTaHy; 3MiHa ITOJITHKH LIEHTPAILHOTrO OaHKY Ti€i uM iHIIO
KpaiHM 3 MIATPUMKU KypCy HalliOHANbHOI BAJIIOTH; 3MiHa OOCATIB BHIOOYTKY
BYTUIEBOJHIB a00 00CSATIB iX JOBEICHMX 3aracis, 10 MPU3BOIUTH A0 3MIiHU I[IHA Ha
HadTy Tomo. KopemsiiiiHa oIriHka HE MOXke cama 1Mo co0i BH3HAYWTH TPUPOAY
30BHIIIHBOTO YMHHMKA, MPOTE BOHA MOXE CHTHaNi3yBaTH mpo ¢axkT mofii i,
MOKIIMBO, Mpo HaOmmkeHHS mofii. [y Hac LiKaBUM € OCTaHHE, OCKUIBKH PO
(bakT MOAii CUTHAMI3YIOTh CaMi MUTTEBI ITapaMeTpH.

3ayBaxumo, mo 3 (1) Bunmmae, mo DCY, mns Gymb-skux 3Hadens 1IBC m B
Oyzab-siKuil 4ac crocTepexeHHS [ >KOIHUM YHMHOM HE 3aJeXHTh BiJl 3HAYCHb
¢ynkuiit X; B MoMeHT | + 1 Ta HacTynHi MOMEHTH. [HIIMMU cioBaMH, PO3paxoBaHi
AK ans momerty DD.MM.YYYY >OIHUM YHHOM HE 3alle)XaTb BiJl 3HA4YEeHb
KypciB y yacu (DD+1).MM.YYYY, (DD+2).MM.YYYY i T. 1.

BucHoBku

Taxum unHOM, BuBYeHHS (PyHKIIH JIK n03BOMNSE BBECTH KpUTEPii, BAKOHAHHS SKUX
€ HeoOXiMHOI yMOBOIO moxii. HaBeneHi mpukianyd BKa3yrOTh, MO JUIS HUX IIS
yMOBa € HEOOXIiJHO, aje He MOXYTh JaTH BIANOBIII HA MHUTAHHS MOXKJIMBOCTI
TaKUM YHMHOM BBECTH YMOBH JIOCTaTHOCTI.

Hocnimkyroun HaBeneHi Ha puc. 3 i puc. 4 naHi, MOKHA YITKO BUIITUTH TPU
monii. IIpu mpomy anamiz 3miH JIK mo0 pi3HHX KypciB MTO3BOIISE 3a3/ajerilhb
CUTHAJII3yBaTH HAOIMKEHHS TOJIIT.

Tak, nepen KOXHO 3 TPhOX BKa3aHUX MO Ha BChOMY IHTEpBaJli B MEpiof 3
28.05.2004 mo 31.12.2014 ¢yukmis F mpoTsaroM 6 MICAIB Mae 3HAYCHHS, IO
menme 0,05. Onxpasy micns mepeBumieHHS Hero 1€l mo3Hauku 0,05 mpoTsrom
30-60 ciocTepexeHHX JHIB BiJOyBa€ThCS OIS

3okpema, 7 kBitHa 2005 cepenne 3HauenHs USD/UAH cranoButs 0,1889, i
BXe 28 KBITHA I1e 3Ha4YeHHS 3MiHIOEThCS a0 0,1996. 3navenns 0,05 dymkmis F
JI0JIa€ MEHIIl HDXK 3a JBa Micsii o 1€l moxii (micis mosroro nepiogy F < 0,05
(muB. puc. 3)).

HaBeneni mani HOCATH eMIipHYHHMN XapakTep 1 SIBISIOTH CO00I0 crpoly 3
HOBOTO OOKY OIIIHUTH MPOAYKTHBHICTH METOMIB KOPEIAIIMHOTO aHami3zy IpH
MIPOTHO31 OiPIKOBUX KYPCIB.

VY poboti 3acTocoByBalMCs Ti K MiIXOAW, IO i B poOOTI aBTOpa 3 METOIB
MIPOTHO3YBaHHS PEriOHANBHOI CEHCMIYHOT OOCTaHOBKH.

Pobory BHKOHaHO 3a 4YacTkoBOi miaTpuMku  [epkaBHoro  DoHuay
OyrnamenTanpHuX Jocmimkers (KoHKype D61).
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1. 'mypman B.E. Teopus BeposATHOCTEH W MaTeMaTHUYECKas CTAaTHUCTHKA: YdeOHoe
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479 c.
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Cmamms naodivuna 0o pedaxyii 22.06.2015

MaremaTuuse MOJEIIOBaHHS B eKoHoMmili, Ne3, 2015



YK 342.1:338.45.003.5
0.A. CBATOI'OP, I.B. KPEMEHOBCBKA

AJIbTEPHATUBHA EHEPTETHUKA I 3JIOB’)KUBAHHSA
BIO/VKETHUMU KOILITAMUA

Anomauin. Cmammio NpuUceaueHo BUABLEHHIO CXeM  O00epPHCAHHS
OKpeMUMU 8UPOOHUKAMU HAONPUOYMKIE 8i0 SUPOOHUYMEA eNeKMPUUHOT
enepeii 3 anbmepnuamusHux oxcepen. Hagedeno npuxiaou u pesyniomamu
PO3PAXYHKIB, WO C8I04amb npo akmuune po3KpaoanHs 3 0epAuCaABHO20
610021cemy KOwmie 05 NOKPUMMSsL UMPAmM HA GUPOOHUYMEO «3ENEeHOI»
elleKmpoenepeii, ma 3’51c08aH0 NPUYUHU GUHUKHEHHS OUCOAnaucy Ha
eHepeopunky Ykpainu.

Knrouosi cnosa: enekmpuuna enepeis, eHepeopuHox, mapugoymeopenns,
anbmepHamusHi 0dcepena elekmpoenepeii, «3eieHiy mapugu.

Beryn

OcCTaHHIM YacOM y CepEeOBHIII MOJIITHKIB, HAYKOBIIB 1 MPEACTABHUKIB Oi3HEC-KiJ
Jefairi OUTBIN TOMyJSIPHOIO 1, TICBHOIO MipOI0, 3HAKOBOIO CTae MpoljiemMaTHKa
BHPOOHHUIITBA Ta  BUKOPHUCTaHHS  €JIEKTPOCHEeprii 3  aJIbTepHATHBHHUX
(BimHOBMIOBaNIbHUX) JKepen. [lompu 1ie, 3aMuIIAEThCsl HEPO3B’SI3aHOI0 OCHOBHA
mpodiemMa, IO MepelKoIKae MOBHOLIHHIM peamizanii Aep:kaBor0 3allIaHOBAHUX
Heo pedopM B CHEPreTHUHIA Taly3i: I mpoOjemMa TMOojsIrac y Haa3BHYAWHO
HU3bKOMY PIBHI HAayKOBUX 1 TNPaKTUYHMX 3HaHb TPOMAJCHKHX YTBOPEHb Ta
IHCTUTYIIM (HaceneHHs, (axiBIiB, MIAMPUEMIIB, IMOCAJOBUX OCI0 aepiKaBHUX
KOHTPOJIIOIUMX OpraHiB) y cdepi €HepreTHKH B3araixi Ta albTepPHATUBHOL
(BiIHOBIIOBAJILHOT) €HEPTETUKH 30KpEMA.

[MuTanHs anbTEepHATUBHOI €HEPTETHKH Ta 3allPOBAKEHHS «3€JIeHUX» Tapu(diB
JIOCTKYyBalld Taki HayKoBIi 1 mpaktuku, sk B.I'. JlutoBuenko, M.B. Crpixa,
I'.J. Ixymarensaiea, }0.B. Bamenko, O.b. Kwummko, I[.B. Crenenko,
I0.A. 3aB’sanens, O.M. fupko, C.II. amosanos, I.I. Beurpun, O.T. Bo3usk,
M.€. Ankis, A.I1. borauyk, C.B. ['onmikoBa Ta iHmi aBTopu. BonHowac, «3eiaeHa»
(BimHOBITIOBAIbHA, ATHTCPHATHBHA) CHEPTETHKA B 17ICOJIOTIYHOMY Ta €MOIITHOMY
pO3yMiHHI OCTaHHIMH pPOKaMH CTajla HACTUIBKH TPHUBAOIHMBOIO, IO JOCTAaTHBO
JuIIe BUKOPUCTOBYBATH LIEH MOMYJSIpHUHA OpeH[, CIEeKYII0I0YH HUM K 3aBIOJHO,
a0bW TIOBHICTIO 3HATH KPUTHYHE CIPHUHATTSA ICHYIO4Uoi mpoOnemMu 3 OOKy
cycmisibeTBa. Lle, cBo€ro 4eproro, HE JO3BOJISIE MPUHMATH BHBAXKEHI Ta MOBHOIO
MIpOI0 OOIPYHTOBaHI YNPaBIIHCHKI pIlIEHHS 3 NHTaHb PETYIIOBAHHA IIPOLECY
BHPOOHUIITBA T4 3aCTOCYBAaHHS ABTEPHATUBHOI CHEPTETHKHU.

Y nomepenmHix myOdikamisx HamMu Oylo0 BHSIBICHO CYTTEBI HEIONIKH
3acTocoByBaHOoi B YkpaiHi cuctemu TtapudoyTBopeHHs [1], mpoaHamizoBaHO
0COOJIUBOCTI PO3PAaxXyHKY pealibHOI BapTOCTI «3EJCHOI» eJeKTpoeHeprii [2] Ta
BHKJIAZICHO BHCHOBKHM MIOAO HASBHOCTI KOPYIIIIHHUX CXeM, SKi TPHU3BENH JI0
BUHUKHEHHS AucOanaHCy Ha eHepropmHKy kpainu [3]. OTxe, Mera maHOTO
JIOCTI/DKEHHS ToJiAra€ B TOMY, MOOM Ha WiACTaBi aHai3y CTATUCTHYHHUX 1
PO3paxyHKOBUX ITIOKAa3HHMKIB apryMEHTYBAaTH IOTCHINHHY 1 pealibHy HeOe3MeKy
aTbTEPHATHBHOI EHEPTETUKH Ta «3EICHUX» Tapu(]PiB AT BITYN3HIHOI €EKOHOMIKH.

© O.A. Csarorop, 1.B. Kpemenoscrka, 2015
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1. luHamMika BUPOOHULITBA €JIEKTPUYHOI eHeprii 3 aJIbTePHATUBHUX JKepeJ1 y
piuHii mepcnekTHBi

Y pychi Hamoro AOCTIIKEHHS CTaHOBUTh HAYKOBHM IHTEpEC aHATI3 «UUCTHX)
TTOKa3HUKIB OOCATIB BUPOOJIEHOT €ICKTPUYHOT SHEPTii 3 aIbTePHATUBHUX JDKEPET y
piuHil MepCIeKTHBI, a came 3a MOoNEepeAHil i MOTOYHUI POKH.

HaBeneny Hmxue iHpopmaito Oyino oxepkaHo Ha OCOOMCTHH 3aUT OJHOTO i3
aBTopiB i€l crarti — O.A. Cesaroropa Bix HamionansHOi KOMICIi, mo 3filicHIOE
JepKaBHE PETYIIOBaHHS y cdepl €HepreTHKH Ta KOMYHAIBHHX MOCIyr (mami —
HKPEKII; mucr Bim 18.08.2015 p., Bux. Ne 8601/17.2/61015), Ta mami ii Oymno
y3arajbHEeHo 1 BUKJIaeHO y Tab. 1.

Tabnuis 1 — [TokazHUKK AUHAMIKH Ta CKIIJ0Ba SIEKTPOCHEPTii, BUPOOICHOI 3
aIbTEPHATUBHUX [DKEPEIT

[epion 3aranbHUHA o0csir | ANbTepHaTUBHI AnbTepHaTHBHI
BUPOOHHUIITBA CIEKTPOCHEPTii, | mkepena: % y | BupoOHuKU: % Bif
tuc. KBT'ro1 / cyma, rpH. 3araJbHOMY 3arajbHO1 «KacH»

BUPOOHMITBI /| €HEpropwHKY / cyMma,
o0csir TpH.
BUPOOHUIITBA,

tHuc. KBrron
Bepecens | 11622086 | 7654 617 359 153 | 177818 | 8,97 | 686968 055
}K(Z)gi-:}m 13555047 | 9352019403 1,29 | 174860 | 6,40 | 598 931 329
J'[Hzcgjc;iaz[ 14471010 | 10241310912 | 1,00 | 144710 | 3,91 | 401448310
l"l?’z}(’);:Hb 15345374 | 11303041230 | 1,00 | 153453 | 3,47 | 395294575
Czi?li.:b 15035959 | 10590720625 | 1,00 | 150359 | 3,74 | 410000 089
Hzrc())i-:ﬁ 13332455 | 8814782788 1,14 | 151990 | 5,01 | 467 355961
Bef)gjs-gm 13784824 | 10912291640 | 1,40 | 192987 | 7,48 | 839754724
Ki?Tle?rIb 12207 135 | 10508 124453 | 1,54 | 187990 | 11,17 |1 188955 124
ij;—;}) 10702370 | 8658 891 762 1,36 | 145552 | 12,49 |1 082 423 604
‘{(glglsiezﬂb 10526 583 | 8683830 173 1,17 | 123161 | 10,48 | 936 661 090

Y mepmioMy CTOBMINI TOCTIAOBHO 3a3HadyeHO 3BiTHHWU (0O0JIIKOBWH) mepiof,
MICSIIb 1 PIK.

Y npyromy CTOBIII HABEIEHO MOKAa3HUKH MiCSYHOTO OOCSTy BHPOOHUIITBA Ta
BimmycKy B omroBuil puHOK eiekTpoeneprii (OPE), a Takox cymy (3arambHy
BapTICTh) CIEKTPUIHOI €HEpTil, o 11 BUPOOIEHO BCiMa BUPOOHUKAMH.

Y TpeThOMy CTOBIIII 3a3HAYCHO CKIIAJ0BY CJICKTPOCHEPTii, 110 BUPOOJICHO
AIBTEPHATUBHUMHU BUPOOHHMKAMHM — BIiJICOTOK Bijl 3arajibHOTO OOCATY, a TaKOX
MOKa3HUKU 00CATY B KBT'TOA: OCTaHHIM MOKAa3HWK BH3HAYCHO 3a pe3yJibTaTaMH
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apuPMETUIHNX MMApPaXyHKIB — [UIIXOM MHOXEHHS O00CATY 3arajbHOTO
BHPOOHHUITBA HA BiICOTOK B 00CSI31 s aIbTEpHATUBHIX BUPOOHHKIB.

Y 4YeTBEpTOMY CTOBMLI 3a3HAYCHO BiJACOTKOBY CKJIAJIOBY aJbTEPHATHBHUX
BHPOOHUKIB 1010 OAEP KaHHS HUMH KOIITIB i3 3aralbHOTO 00CATY, a TAaKOX CyMy
KOIIITIB, Ky OyJI0 HapaxoBaHO 3a BUPOOJIEHI HUMU OOCSATH €IeKTPUIHOT eHepTii.

TakuM YMHOM, YUTAEMO IepUMid psaok: y BepecHi 2014 poky 3aramnom yci
BHpPOOHUKK B YKpaiHi BupoOmmm 11 622 086 xBt-ron enexTpuyHOi eHeprii Ha
cyMmy 7 654 617 359 rpH.; i3 3aranpHOTO 00CATY YacTKa adbTepHATHBHUX BHUPOO-
HUKIiB ckianana 1,53%, B «uaucromy» 00cs3i e cranoButh 177 818 tre. kBt rox;
[IpY bOMY aJbTEPHATUBHI BUPOOHUKHU OJEPKaU 3 eHePropuHKY 8,97% rpomoBux
KoITiB Ha cyMmy 686 968 055 rpH.

2. @akTop 3aJIeKHOCTI AJbTEPHATHBHHUX JKepes eHeprii Bix mpupogHux
(aTMocdepHHMX) HUKITIB

AHaniz HaBeJICHUX TOKA3HHUKIB Ja€ MOXKIIMBICTh MPOCHIAKYBAaTH TaKy 3arajibHy
TEHJICHIII0: Yy 3arajJbHOMY («4UCTOMY») 00cs31 BHPOOHHITBA €JIEKTPOEHEPTii
gacTka OOCSTy €NeKTPOEHEprii 3 albTepPHAaTHBHUX JDKEPEN HPOTATOM MHHYJIOTO
POKY MPaKTHYHO HE 3a3HaBajla iCTOTHUX 3MiH.

Hanpukmnan, y BepecHi 2014 p. oOcsr BUpoOHUIITBA «3€JECHOI» €NEKTPOEHEPrii
cknaB 177 818 tuc. kBr-ron, y »xoBtHi 2014 p. — 174 860 Tuc. kBt-rox, ane Bxe y
aucronaai 2014 p. nmopiBHIHO 3 KOBTHEM Oyio BupobieHo nuie Ha 10% menme,
T00TO 144 710 THC. KBT'ron. IlomiOHE 3MeHIIEHHS (KOMMBAHHS) € MPAKTUYHO
HIKYEMHUM, HEICTOTHHM, OJHAK MPUYMHMA TAKOTO KOJHMBAHHS MPAaKTUYHO HE
MiAAI0ThCA JIOTIYHOMY MOsICHEHHI0. TuM Oifible, 1€ CKJIQJAHO MOSICHUTH 3 OTJIAY
Ha Te, 1o y rpyadi 2014 p. 6yno BupobseHo Bxe 153 453 tuc. kBr-rox, y ciuni
2015 p. — 150 359 tuc. kBr-rox, y mroromy — 151 990 tuc. kBr-roz, a Bxe y Oepe3Hi
o0csT BUPOOHHUIITBA «3EIIEHO» eJeKTpoeHeprii 3poctae mo 192 987 tuc. kBr-rox, Ta
y KBITHI, BIIITOB1THO, T1e#t 00csT ctanoBuB 187 990 Tuc. kBT ToM.

3akonom VYkpainu «IIpo ampTepHaTHBHI mKepena eneprii» [4] y cr. 10
BHM3HAYEHO, 10 BHUKOPHCTaHHS albTE€PHATHBHUX [DKEpEN C€HEeprii Mae MeBHi
0c00JIMBOCTI, 30KpeMa 3yMOBJICH] IPUPOJHUMHU YMOBaMH, a caMe:

— 3AJISKHICTIO BiJl aTMOC(EPHUX Ta IHIIUX YMOB JTOBKIJUIS;

— HasABHICTIO OioMacH, KUIBKICTh SKOI 3aJICKUTh BiJ] OOCSTIB IIOPIYHHMX
ypOKaiB;

—  TEpIOAWYHICTIO TPUPOAHUX  ITUKJIIB, BHACHIIOK YOrO0  BHHHUKAE
He30aJaHCOBaHICTh BUPOOHUITBA €HEPTIi.

Ha mio oOctaBuHYy — 3aJIe)KHICTh aNbTEPHATUBHUX JOKEpPEN EHeprii Bix
MpUPOIHUX (aTMOChEpHUX) YMHHUKIB — 3BEpPTAIOTh yBary W iHIIN JOCHITHUKH.
IIpakTu4HO KOXEH 3 HAYKOBLIB Y CBOIX Mpamsix 3ragye Ipo L0 3arajJbHOBIIOMY
ocobnuBicTh. 30kpema, B.I". JIutoBuenko ta M.B. Ctpixa y cBoiii npani «CoHsuna
eHepreTuka: (oToBoibTaika» Ha MiACTaBl aHamizy 3apyOiKHOTO IOCBiLy Ta
HaIpaltoBaHb BITUYM3HSIHOI HAYKH BKa3yIOTh Ha Te, 1[0 PO3B’SI3aHHS €HEPreTUYHOI
npobaemMu  MaOyTHROTO  Oa3yBaTUMEThCSA Ha  KOMOIHYBaHHI  JIEKUTBKOX
3aCTOCOBYBaHMX HAa CHOTOJHI MiAXOJiB, MPH ILOMY KOHKPETHI CIEHapii B KOKHi
KpaiHi BapilOBaTUMYThCS 3allE)KHO BiJl KIIMAaTUYHOI 30HHW, HASBHOCTI THX abo
THIIINX MICIIEBUX PECYPCIB Ta CTaHy €KOHOMIKH [5, c. 48].

OpHak Ha MPAKTUII, SK MOKA3yIOTh HaBeIeHI BUIle O(DiliiHI JaHi Ta BU3HAYCHI
HaMH TOKa3HUKH, PiBEHb BUPOOHUITBA €IEKTPUYHOI CHEpPrii 3 ajlbTepPHATHUBHUX
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IDKEpel € NpPakTUYHO He3MiHHUM. lloKa3HHMKM KONMBaHHS, IO TakoX Oylo
BUSIBJICHO, € HE3HAYHUMH i TAKMMHU, IO HE MOXYTh MaTl CUCTEMHOIO MOSICHEHHS
3 OISy Ha >KOIHI NMPHUPOAHI YMHHHUKHK Ta (akTtopu. Tak, MpOTIroM 3MMOBHX
micaniB 2014 p. obOcsarm BHPOOHUITBA ICTOTHO TEPEBHUILYBAIN OOCATH
BHpOOHUITBA y TpaBHi Ta depBHi 2015 p. (y wepsHi 2015 p. cCOHSYHA aKTUBHICTh
Oysia SIBHO BUILOIO, aHIXX aKTHBHICTh 3UMOBUX MICALIB), a IPOTATOM Oepe3Hs Ta
keiTHI 2015 p. («gemice3oHHI» Micsii) O0OCATH BUPOOHHIITBA  CATAIU
MaKCHMaJbHOTO 3HAYeHHS (NP TOMY, IIO HIPOTITOM LWX MICALIB COHAYHA
AKTUBHICTh M€ HE JO0Csrajga HaiOIIBIIOr0 3HAYEHHs, 1 Tak camMo He OyJo
MepeayMOB 715l BUKOPUCTAHHS 1HIINX «aJIbTEPHATUBHUXY JIKEPE).

Yomy x Tak BigOymocs i 4MM MOXKHA TIOSCHUTH TaKy aJlOTi4HICTh i BiICYTHICTb
CHCTEMHOTO IiJIXOMy IiJi YaC BHPOOHMIITBA Ta MPOJAXY EIEKTPHUYHOI eHeprii 3
anpTepHaTUBHUX okepen? IloscHeHHs, Ha Haml TOMNIAA, MOXKHA 3HAWTH,
AHAN3YIOYHM 1HIN TOKAa3HWKW HaBeleHOi HaMmW TaOnwWIili, 30KpemMa ApYruil Ta
YEeTBEPTUI BEPTUKAJIbHI PSIIKH.

Tak, He MOXHAa HE MOMITHTH, IO JJs BHPOOHUKIB <«3elicHI» Tapudu €
Ha/I3BUYAHO MpPUBAaOIMBUMU Ta «UiHHUMW». Hampukmazn, sSKmo B3sTH HaHi 3a
BepeceHb 2014 p., TO cepemHs PUHKOBA IliHA EIEKTPOCHEPTrii Oyle CTaHOBHTH
658,63 rpH. 3a 1 TuC. KBTron. (BU3HAYAETHCS MIICHHSIM 3arajibHOi CyMH
(7 654 617 359 rpH.) Ha BupoOsenuii oocar (11 622 086 tuc. kBt-rox), abo x, 3a
CIPOIIEHUM O0YHCIEeHHSM, — 65 Kot 3a 1 kBT-Troz.

3a meil came mepion BapTICTh «3€JEHOI» €JIEKTPOCHEPril BU3HAYAETHCS y CyMi
3863,32 rpu. 3a 1 thc. KBTroA (Taki MOKa3sHUKM BU3HAUEHO IUISIXOM IOAITY
OoTpHMaHOi (HapaxoBaHoi) BapTocTi/cymu (686 968 055 rpH.) Ha 3aranbHU 00CsT
(177 818 tuc. kBT'TOM), 10, CBOEIO Yepror, 3a MPHOIM3HUMH IIipaxyHKaMH,
CTaHOBUTH Maike 3,9 TpH. 3a 1 kBTTro.

HaBpsim um Moke BBaXKaTHCS «IPUIHUM BIICTYIIOM» 1 BpaxyBaHHS (OIIIHKA)
TaKWX MMOKa3HWKIB: BinnosigHo 1m0 moctaHoBu HKPEKIT Ne 220 Big 26.02.2015 p.
[6] Bu3HAaueHO Tapudu (BapTiCTh) ENEKTPUIHOI SHEPTii IS CII0KUBaYiB ((Pi3UIHUX
oci0) y po3mipax: 3 01 kBitHa 2015 p. g0 31 cepmus 2015 p. — 36,6 xom. 3a
1 kBt-rox (3a ymoBu crioxkuBaHHs 00csiroM 10 100 kBt ron Ha MicsIs).

3 01 Bepecus 2015 p. BigmoBigHO 10 1Mi€l K moctanoBu HKPEKII Tapud mis
1i€i 5K KaTeropii HaceJlleHHS CTaHOBUTH Bxke 45,6 kot 3a 1 kBt-rop, To6TO (hiznyHi
0co0u 3arajoM CHOXHMBAaIOTh EJIEKTPUYHY EHEPTil0 3a BapTICTIO, SKa € iCTOTHO
MEHIIIOI0 32 BapTIiCTh BUPOOHHUITBA (OIHAK, ¥ OyAb-IKOMY BUIAJKY CIIOKHBadi
CIUTaYyIOTh BApTICTh €JNEeKTPOeHeprii (B TOMy 4YMCHiI  «3elleHoi») y BapToCTi
TOBapiB, poOiT, MOCHyr (MPOMYKTIB XapuyBaHHS, OAATY, MPOI3AY TOMIO), OCKIIBKH
Ha EHEePrOPHUHKY JO0CITAEThCS TICBHUH OasaHc.

IIle pa3 moBepHEMOCH 10 HAIIMX PO3PaxyHKIB Ta HAarojloCHMO: yCepenHEeHa
BapTiCTh BCi€i BHPOOIEHOT eeKTpoeHeprii cTaHoBUTEH 65 kom. 3a 1 kBT-Toz, mpu
IBOMY BapTICTh «3eJeHO1» cTaHOBUTH 3,9 rpH. 3a 1 kBt-roa. ToOro, pizHUI
CTaHOBHTH OiNble HK 6 pa3iB (y cepeaHbOMY, «3€JeHi» Tapu(u MaloTh came
TaKWH piBeHb «IIPUBAOJIMBOCTI» Ta HAITOBHCHHS).

Taxkum umHOM, Y BepecHi 2014 p. aapTepHATHBHI BHPOOHHKHU €JIEKTPOCHEPTii,
BupoOuBmm Tinbku 1,53% Bixm 3arampHOTO 00CATY BCi€i  eleKTpoeHeprii,
MpeTeHIyBand Ha oTpuMaHHS 3 ONTOBOro PHHKY €JIEKTPUYHOI eHeprii YKpaiHu
8,97% Bix 3aranpHOl «kacu» (00csry 3i0panmux xomrTiB). Takuil ctaH crpas, KUK
MOXe OYTH BiJJBEPTO OXapaKTEPHU30BaHO JIMIIIE K Oe3Mal, MOSICHIOETHCS BUKITFOUHO
3arajJlbHUMH, TIOBEPXHEBMMH Ta €MOLIHHO 3a0apBieHMMH (pa3zamMu PO
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«EKCKITIO3UBHICTE» aJIbTEPHATUBHOI CHEPIeTHKH, I1I KOPHUCHICTh, HEOOXiTHICTH
OiATPUMKH (32 PaXyHOK iHIIMX BUPOOHMKIB Ta CHOKHMBAYIB IIUIIXOM 3aCTOCYBAHHS
CHCTEMH JI0Taliif) Ta Mpo X BUCOKY €KOJOTTUHICTb 1 HEPCIIEKTUBHICTb.

3 oIy Ha HaBEJCHE BHUTIISAAE TUBHOIO MO3UIIISI PETYIISATOPA Y BCTAHOBIICHHI
(Bu3HaueHHi) Tapu(iB A7 BUPOOHHKIB E€NEKTPUYHOI €HEprii 3 ajIbTepHATHBHHUX
mxepen. 3okpema, 06 cepmust 2015 p. HKPEKII Oyno yxBaneHO MOCTaHOBY
Ne 2140 «IIpo BcranoBneHHs Ha juneHb 2015 poky TapudiB Ha eNeKTpUUHY
eHeprito, npogany B ONTOBUIl pUHOK €IEKTPUYHOI eHeprii YKpaiHu BUPOOHHKAM,
skumM HKPEKII BcranoBwia «3eieHui» Tapud Ta JOJATKOBHH IIATDK IS
KOMIICHCAllli HEeZOOTPHUMaHHX KOWTiBY» [7], sikoro, 30Kkpema, Oyll0 BCTAHOBIICHO
«EKCKJIFO3UBHUI 00CST Tapu(iB UIsi TAKUX BUPOOHUKIB (3a3Ha4a€MO BHOIPKOBO),
sk «TOB «AkBanoBa I'impopecype» y cymi 12,69 rpu. 3a 1 xBr-rog (mo3umis 12
nocranoBu), a1 TOB «Binnuns-eneprocepsic» B cymi 13,00 rpu. 3a 1 xBTt-rox
(mosunis 14 mocranosmn), mis TOB «Exocomap IaBect» y cymi 13,00 rpH. 3a
1 xBt-rox (mo3wurtis 19 mocranosn).

Jnst iHImMX BHPOOHWKIB OYyJIO BCTAHOBIEHO JEHIO «CKPOMHIIIUID Tapud,
30kpema, i1 TOB «Binnkpadt Ykpaina» (mo3uuis | mocTaHOBH) BiH CTAaHOBUTD
«mme» 4,96 rpH. 3a 1 kBt-Trom, mis TOB «CuBamenepromnpom» (To3uilis 3
roctaHoBH) Tapud csarae 6,09 rpu. 3a 1 kBt-rox, a ans bepesisepkoi 'EC TOB
«Kommanist Tigpoenepro», mo3uiist 72 psaok | MocTaHOBH) Tapu{] CTAaHOBUTH
gyomych ax 5007,467628954 kom. 3a 1 xkBr-ron, ToOTOo (OKpyrieHo), OB HiX
50 rpuBens 3a 1 kBT-ToI.

3. IpuuMHUA BUHMKHEHHS TMCOATAHCY HA EHEPrOPUHKY YKpaiHu

BOavaeTbcsi 0O4€BHIHOIO HASBHICTh CYTTEBOTO AMCOANIAHCY HA EHEPrOPHUHKY B
YacTHUHI BCTAHOBJCHHS 1 JOTpUMaHHS TapudiB 3a YMOB HEIPUXOBAHOTO
«iJIrpyBaHHs» aJbTePHATUBHUM BUPOOHWKAM, SIKi B HalKpallli 4acu BUPOOISIOTH
He Oimpme 1-1,5% Bixg 3arampHOTO O00CATY €NEKTPUYHOI €Heprii, BOJHOYAC
MPeTeHIyI0YH Ha OAEpKaHHs KOWITiB y po3Mipi 10 12% (abo HaBiTh Oinblie) Bix
310paHoi 3arajibHOI «KacH.

I Bxe UM, Ha HaIl TOTJIAM, TOSICHIOETHCS IMBHA «CTAJICTH» Ta HEIWKIIIYHA
TTOCITIIOBHICTE 00CATIB BUPOOJICHOI €IEKTPUIHOI eHeprii (Xoda 3 ypaxyBaHHSIM
CE30HHMX KOJHMBAaHb «3€JE€HE» BUPOOHHUITBO Maio O 3a3HaBaTH 3MiH 3a oOCsIramMu
BHUPOOJIEHOT eNEeKTPUYHOi eHeprii, amke M0 OCOOJMHMBICTE HAaBITH 3a3HAYEHO
HOPMaTHBHO — Ha 3aKOHOJIaBYOMY PiBHI): «3€JIEHOT0» BUPOOHUIITBA EIEKTPUIHOT
eHeprii B YkpaiHi mNpakTHYHO He icHye. TouHille, BUPOOHHIITBO «3EJICHOI
(ampTEepHATUBHOI, BiJHOBIIOBAIBHOI) EHEPTii ICHY€E JIMIIIEe HA Tanepi, B YSABI JIACHUX
JI0 9y)KOro 0o0pa CIPUTHHUKIB 3 YKCIa HEUYSCHUX YMHOBHUKIB, SKi M BUTIISAIOM
PO3BHTKY «3€JICHMX)» TEXHOJIOTiH OaHAILHO KPaJyTh KOIITH Y HAPOY.

Came 3aBAsIKM INTYYHO WiATPUMYBaHOMY AMCOaNaHCy LIHOBHUX TO3WIIH Ta
Tapu(HOI MONITUKA 1 € CEHC «OalyBaTHCS» 3 ANbTEPHATHUBHUMHU €HEPTeTHYHUMU
TEXHOJIOTiSIMH (TOYHIIIE, BUIUMICTIO TX 3aCTOCYBaHHS).

Tak, mpakTUYHO KOKHA 0c00a 3a IMEBHOI JI0Ji BJIayi, HaXaOCTBa Ta KpEaTHBY
MOJKE 3TOJIOCUTHCS (Ha3BaTUCS) AIbTEPHATUBHUM BUPOOHUKOM, PO JTIOACHEKE OKO
BCTAaHOBUTH SIKeChb OOnanHaHHA (200 1 He BCTaHOBIIIOBATH >KOJHOTO, JIMIIE
OTOJIOCHBIIIH, IIO «OCh LIEH MPHUCTPiil, BUHAXIA, TOCTYH A0 AKOTO MH, SK BIACHHUKH
BHHAaXOly, HE HAJaeMO HIKOMY, BHPOOJISiE€ €IEKTPOCHEPTilo 13 albTepHATHBHUX
JOKepell») 1 Hajalli 3HIMATH Ha BUXOJI 3 oOJaJHAHHS TOKAa3HHWKH BiAIMyIICHOI
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€JIEKTPOCHEePTii, BUMAratoun CBOIO «IIOJIFO», STKa MOXKE CTAaHOBUTH Bin 4 TPH. IO
50 rpH. 3a 1 kKBT-TO — 3aJI€KHO BiJ| TOCSITHYTUX «JIOMOBIEHOCTE»).

IIpn mpoMy Ty X eNeKTpU4YHY EHeprio, ska Oyna oO0NliKoBaHA Ha BUXOI
MIOTY)KHOCTEH BHPOOHWKA (Ha MYMIFHUKY), [IeH ke BUPOOHUK TYT KE «3aBOJUTHY,
npuadaBalovy 3 Mepexi 3a 3BUYaiiHO0 HiHOK (200 ans ¢i3uvHuX ocib, abo s
MIPOMHCIIOBUX BUPOOHUKIB, sIKi CIUTaYYIOTh (3aJI€XKHO BiJ KaTeropii, He Oinblie, —
OKpPYTJIEHO, — 110 2 TpH. 3a | kBT-TOM).

Came TOMY, BUXOJSYH 3 aHAII3y TOKa3HUKIB BUPOOHUIITBA, TAPU(DHOT IO THKH
— «3eleHe» BHUPOOHUIITBO BUSBHIOCS TUBOBHKHO CTIMM 1 MOCTIHHUM (IO
MiATBEP/DKYIOTh HAaBEJCHI HaMHM TPUKIAAHW), 1 HE3HAayHI KOJIMBAHHA MOXHA
MTOSICHATH 200 K y4acTI0 y BUPOOHHIITBI IEKITFKOX Y€CHUX BUPOOHUKIB, KX IIE
HE JOMyCTHWJIM JO Y4YacTi y INaxpaHChbKMX 1 KOPYNIIHHUX cXemax, abo X
AKTHBHICTIO KOHTPOJIOIOYMX OpraHiB, y TPUCYTHOCTI SKUX 3AiHCHIOBaTH
OJTHOMOMEHTHE NPHIAOAHHS 3 MEPEXKi Ta «IIPOJaKy EICKTPOSHEPTil SIK «3eIeHOI»
Oyze BUTIIAIATH 3aHAITO HAXaOHHM.

Bucunosxku

«3eneHuit» Oi3HEC € HACTUIPKA NPHOYTKOBUM, IO >KOTHA TOPTIBJIS JIFOJBMU,
opraHami, 30pO€r0, HAPKOTHKaMH, BUPOOHUUTBO (aJbIIMBUX TPOIIEH — SIK TO
KaXyTh, 1 IOPY4 HE CTOSUIH.

Yceynytu mofiOHI 3JI0BKWBAHHS MOJKHA JIAIIE 33 JOCATHEHHS 1 JOTPUMaHHS
€IMHUX CTAHAAPTIB 1 MOKAa3HUKIB Yy YaCTUHI MIHOYTBOPEHHS (Tapu(pHOI MOJTITHKHN)
Ha 3acaJax YECHOCTI Ta PO3YMHOCT. Y BHUNAAKY, KOJIH LiHH OyAYyTb BU3HAYaTHCS
Ha PUHKOBHX 3acaiax (0e3 3aiiBoro amMmiHICTpyBaHHS) Ta OyAyTh PO3YMHHUMH i
BUBKEHUMH — 3JI0B)KHBaHHS TIPOCTO BTPATATH CEHC. J[OMOKH % Oylie MOKIIUBICTD
KpyTificTBa HaBKOJO BapTOCTI MPOAYKIIii, KOJIHM 3aJeKHO BiJ CTarycy TakKa
MPOAYKIist OyJe KOIITYBAaTH CYMH, SIKi PI3SHHTUMYTbCS B JIEKiIbKa pasiB, Oyze
PHU3WK MPUAOaBATH TOH caMe OOCST TOBapy Ha OJHOMY ()parMeHTi pUHKY W OApasy
MpOJIaBaTH WOT0 B pa3u IOPOKYE, MAPa3UTYIOYH HA CKOHOMIII.

[oniOHi 37M0BXMBaHHS JUCKPEIUTYIOTh CaMy 1110 «3€JEeHOI» EHEPreTHUKH SK
TaKy 1 He CTBOPIOIOTh CTHUMYIY JJIS 1i PO3BHTKY, aJPKE HABIIO PO3BUBATH IIOCH
HOBE Y HampsMi TEXHIYHOTO TMPOTPECy, KOJIW MOKHA W Hamgali MpOJOBKYBaTH
LITYYHO CTBOPIOBATH BUAMMICTH 3IiHCHEHHS NPHUOYTKOBOi JisUTBHOCTI W
OTPUMYBATH HAANIPUOYTKH, (PaKTUIHO HIYOTO KOPUCHOTO HE BUPOOIISIOUH.
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PE®EPATU / ABSTRACTS

ITH®OPMAIIIHI TEXHOJIOT'Ti B EKOHOMILII
INFORMATION TECHNOLOGY IN ECONOMY

YK 004.77

BuxopucranHs HeHpOHHHUX Mepe:X /s IPOrHO3YBaHHS PO3BHTKY KOMIAaHil
/ ABopaxosa JI., Boxo3ka M. / MaremarinuHe MojentoBaHHs B eKoHoMmimi. — 2015, — Ne3. —
C.5-12.

BukopucranHs HEHpOHHHX MepeX AJIsi NPOTHO3YBAaHHS PO3BHTKY KOMHaHIii B JaHMH 4ac
ysBUTH Habararo Jermie, HiK paHimie. BukopucTaHHS NaHWX € ONHICI0 3 HaHOUTBII
BXJIMBUX CKIIQJOBUX MPOTHO3Y MOXKIIMBOTO PO3BHTKY KomraHii. IcHye Garato cmoco0iB,
SK 3aCTOCYBaTH Ii JaHi 1 AKy KOHKpeTHy HEWpPOHHY Mepexy BHOpatu. Po3poOka
HEHpOHHMX Mepex Oepe mouaTok y 1943 porii, konu O0yB onmucannii «[lepmentpony, i 3 THX
mip HEHpOHHI Mepexi TMoyayu pO3BUBATUCS Bce Oumbiie i1 Oimbrre. HaBiTh choromi
TOCTIIHO 3’ ABIIAIOTHCS 1 PO3BUBAIOTHCS HOBI TOpHIHI HEUPOHHI MEPEXi, K1 € 4acTO OLIBIIT
TOYHHMMH, HDK NPOCTO OJHOIIApPOBi i OarartomapoBi Mmepexi. Te, sIKHM YMHOM MOXKHA
BUBYATH 1 OI[IHIOBATH JaHI, € BKpai BaXKJIUBUM IS iX BUKOPUCTAHHS B CKOHOMIIII.

YJIK 004.77

Hcnonb3oBaHue HEHPOHHBIX ceTeil /sl NMPOTHO3MPOBAHHUSI PA3BUTHA KOMIAHUM
/ IBopaxoga JI., Boxo3ka M. // Matematiueckoe MoeipoBanue B skoHomuke. — 2015. —
Ne3. - C.5-12.

Hcnonp3oBanne HEHPOHHBIX ceTE€H ISl MPOTHO3MPOBAHWS Pa3sBUTHS NPENNPUATHS B
HacTofAIlee BpPEMS MOXXHO HAMHOrO Oojee peanbHO cede INpeicTaBUTh, YEM paHbIIe.
Ilomydenne naHHBIX SBISIETCSI OJHON M3 Hanbosiee Ba)KHBIX COCTABIISIONINX BO3MOXKHOU
MIPEAUKIUN pa3BUTUS Npeanpusatus. CymecTByeT OOJbIIOE KOTMYECTBO BO3MOXKHOCTEH
MPUMEHEHMSI OTHX JaHHBIX U BBIOOpA KOHKPETHOW HEMPOHHOH ceTu. Pa3BuTrne HEHMpOHHBIX
cereif oTHocutcs K 1943 roxy, xorma Obur ommcad «llepuenTpon», ¢ Tex MOp HadalH
pa3BUBaThCS ApYyrue HelpoHHBIE ceTh. Y ceroiHs MOCTOSHHO MOSBIAIOTCS U Pa3BUBAIOTCS
HOBble T'MOpW/IHBIE HEWPOHHBIE CETH, KOTOpbIE 3aYacTyld TOYHEE OJHOCIOWHBIX H
MHOTOCJIONHBIX ceTed. To, KakuM 00pa3oM MOXKHO OCBauBaTh JIaHHBIC, SIBIISACTCS
MPUHLIUIHATIBHBIM JUI UX UCIIOJIB30BaHUsI B 9KOHOMHUKE.

VK 330.142.005+004.622+504(477)

HudopmMaunoHHbIii HHCTPYMEHTAPUi OLIEHKHU IKOJIOTMYECKHX pecypcoB B YKpauHne /
Poroxun A.T'., Xno6sictoB E.B., SIkoBneB E.A. // MaremaTmueckoe MOACIHPOBAHUE B
sxoHoMuke. — 2015, — Ne3. — C. 13 - 26.

B crathe paccMOTpeHBI BO3MOXKHOCTH TEXHHUYECKOW pealu3alyd IPeAIOKESHHOTO
aBTOPaMH METOJMYECKOTO TIIOAXO0Ja K OCYIIECTBICHHIO HSKOHOMHYECKOHW OIICHKH
9KOJOTHYECKHX PECypCcoB TyTeM ydeTa »JKOJOTHYeCcKoro ymepba oOT HeraTuBHBIX
MOCIEACTBUIA  JIE€ITEALHOCTH ITOTEHIIMAILHO OITACHBIX  XO3AMCTBEHHBIX OOBEKTOB.
IIpennoxxeHa MpUHIMIHATIBHAS CXeMa PErMOHAIBHON OIIEHKH YKOJIOTMUYECKUX PECYPCOB IO
peUMIUEHTaX JKOJIOr0-2PKOHOMUYECKHX TMOTEePh OT MOTEHIMAIbHBIX aBapuid Ha ITHUX
npeanpusitusix. OCHOBY Takoll OLEHKM COCTaBJIS€T WTEpalliOHHAs —Mpouleaypa
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MIPOTHO3UPOBAHUS BEPOSTHBIX 30H MOPAKEHHSI MAKCUMAIIbHO BO3MOXXHBIMHI T€XHOT€HHBIMA
aBapHsIMH Ha Ka)XJOM IOTCHIMAJIbHO ONACHOM XO3SHCTBEHHOM OOBEKTe peruoHa. [lis
OLIEHKH 3KOJIOTO-3KOHOMHUYECKOTO YIIepOa OT 3arps3HEHHs OKPYKAIOIEH Cpessl
KITFOUEBBIM (PU3MYECKUM I1apaMETPOM, MO KOTOPOMY H3MEPSIETCS BPEA Ul OCHOBHBIX
MIPUPOIHBIX KOMIIOHEHTOB, KPOME IIJIOIIAAN HOPAXKEHHS, SBISETCS CPEAHSS KOHIICHTpaIUs
OIIaCHOTO BeI[eCTBa B 30HE MopaxkeHus. Ha mpumepe atMocdepHoro Bo3ayxa OCyIIecTBICH
aHaJIM3 JICUCTBYIOLIMX METOANK MaTeMaTHUECKOTO MOJICIIMPOBAHHS IIPOTHO3UPYEMOIt 30HBI
3arpsizHeHus. OJTHAKO BCe OHU OKa3aJlMCh MalO MPUTOJHBIMH Ha PErHOHAJIBHOM YPOBHE
OLIEHKH. B paMkax cTaTMCTHYECKOro MOJX0Ja MPHILUIOCh HCIOJIb30BaTh YIPOIEHHBIC
pacyeTHble CXeMbl YHCIICHHOW OIEHKH MaKCHMAJIbHBIX PU3EMHBIX KOHIIEHTPALUil 10 OCH
BETPOBOTO IIEPEHOCA 3arPsI3HEHMSI.

UDC 330.142.005+004.622+504(477)

Information tools evaluation of environmental resources in Ukraine / Rogozhyn O.G.,
Hlobystov E.V., Yakovlev E.O. // Mathematical modelling in economy. — 2015. — Ne3. —
P. 13- 26.

In the article the possible technical realization of the proposed methodological approach to
the implementation of economic valuation of environmental resources is considered. This is
done by taking into account the environmental damage from the adverse effects of activities
potentially hazardous objects. A basic scheme of the regional assessment of ecological
resources is offered. The basis of such estimation is an iterative procedure of predicting
probable zones of defeat possible man-made accidents every potentially hazardous facility
in the region. To assess the ecological and economic damage in addition to lesion size, the
average concentration of dangerous substances in the affected area used.

MATEMATHYHI TA THOOPMAIIAHI MOJEJII B EKOHOMIIII
MATHEMATICAL AND INFORMATIONAL MODELS IN ECONOMY

YK 330.101

IIpo nmparmMaTHcTChbKY iHCTHTYHiIOHATBbHY ekoHOMIKY / €dimMoB B.M. // Maremaruune
MozeiroBaHHs B ekoHoMmii. — 2015, — Ne3. — C. 27 — 54,

IcHye nBi Jsoriku (QYHKIIOHYBaHHS HayKd SIK IHCTHTYTy: JIOTika BHpPOOHMITBA 1
PO3IOBCIOPKEHHS 3HaHb, CIPSMOBAaHHMX Ha BHPIICHHS ICHYIOUHX COLIAIEHO-€KOHOMIYHUX
mpobieMm, 1 Jlorika BW)XKMBaHHS IpeAcTaBHUKIB mpodecii. Ili aBI JOTIKM MOXYTb
cynepeuntd onHa onHid. Ilepmia BiamoBizae Jorini BHUKOHAHHS HayKoIO ii COIalbHUX
3aBmaHb. Jlpyra BiAIOBifae CHOIIBaHHAM WICHIB OyIb-IKOTO CYCHIIIEHOTO OpraHi3My 3
METOI0 BID)KMBAaHHS B SKOCTI WICHIB LbOro opraHismy. Ha morisng aeropa crarTi,
MparMaTU9YHa iHCTUTYIIIOHAIIFHA €KOHOMIKa MOKE HE TIIBKM YCIIITHO BHKOHYBATH CBOIO
COLlIANBHY 3a7ady, aje 1 OTpHUMAaTH KoJocalbHi mpobiemu B «po3yMiHHI» Tomaca Kyna.
Exonomiuni peanmii ayxe CKIAAHI, BH3HAYAIOTBCA 3HAYHOIO MipOI0 KYIBTYPHOIO
CHaIIIMHOIO, aJie B TOH K€ Jac i Jy)e TuHaMiuHi. 3HaHHA B 00J1acTi IUX PeaTbHOCTEH IS
PI3HUX KpaiH, 1 HaBiTh IS PI3HUX PETIOHIB i PI3HUX CEKTOPIB eKOHOMIKH yCepeAnHi OIHI€T
KpaiHu, B Pi3HI NEpioAM 4Yacy HaBpsAA YU MOXYTb OyTH TMPEICTABJICHI, BUXOISYU i3
3a3HaveHux Kareropi. lle o3Hayae, 10 CHOUIKYBaHHS MDK 4JIGHAMHU CYy4acHOTO
CIIBTOBapUCTBA BUYCHUX-CKOHOMICTIB, SIKE € B 3HAYHIH Mipi MIXKHApPOJAHUM, CKIaaHe. B 1iit
cUTyalil mepeBaru sl IpoBeACHHS MpoQopieHTalii BUSHUX-EKOHOMICTIB JUISi CTBOPEHHS
npodeciiiHuX CHUIBHOT Ha OCHOBI KapTe3iaHCTBA IUBUJIIE MparMaTuydHi, HIX OUYEBHIHI.
[eil MOKYMEHT € 3BEpPHEHHSM 10 €KOHOMICTIB MPHHWHATH NparMaTHYHUN METO[, SIKHi, B
foro cyuacHiit Gpopmi, BITHOCHUTBCS /10 COLIAIbHUX HAYK, — € IKICHI TOCIIIKeHHSI.
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VK 330.101

O nparMaTUCTCKOi WHCTHUTYUHOHAILHON dKxoHomuke /| Edumor BM. [/
Maremarnueckoe MojierpoBanue B skonomuke. — 2015, — Ne3. — C. 27 — 54.

CymiecTByeT JBe JIOTUKM (DYHKIMOHHpPOBaHHMsS HayKM Kak HMHCTHTYyTa: JIOTHKa
MIPOM3BOJCTBA M PACIPOCTPAHEHUs] 3HAHU, HAIPABICHHBIX HA PELICHHE CYLIECTBYIOIINUX
COITMAJIBHO-3KOHOMHUYCCKUX HpO6HeM, 1 JJOTUKA BBIDKUBAHUSA Hpe}lCTaBHTeJ’[eﬁ HpOd)eCCI/H/I.
OTH JBe JOTHKHM MOTYT IPOTHBOPEUYHUTH APYr Apyry. llepBas COOTBETCTBYeT JIOTHIKE
BBIITOJTHCHUA HayKOﬁ €€ COLHAJIBbHBIX 3a1ad4. BTOpaH COOTBeTCTByeT YasgdHUAM YJICHOB
JIF060T0 OOIIIECTBEHHOTO OpraHu3Ma, YTOOB! BEDKUTH B KaUeCTBE WICHOB 3TOI0 OPraHM3Ma.
Ha B3rjsin aBTOpa CTaThM, MparMaTtUyeckas WHCTUTYIIMOHAIbHAs SKOHOMHKA MOXKET He
TOJIBKO YCIIEIIHO BBIMOJIHITE CBOIO COIHATBHYIO 3a/1a4y, HO U MOJYYUTh KOJIOCCATbHBIC
mpobnembl B «moHuMaHum» Tomaca KyHa. DKOHOMHUYECKHE DPEANTUU OUYEHb CIIOKHBI,
OIPEICIISIOTCSl B 3HAYUTEILHOM CTENEHU KYIbTYPHBIM HACIEIHeM, HO B TO K& Bpems U
OYCHb JTUHAMHUYHBI. 3HAHUS B O0OJACTU 3THX PEaTbHOCTEH /ISl Pa3HBIX CTPAH, U JAXKe JUIs
Pa3HBIX PETHOHOB U PA3JIMYHBIX CEKTOPOB YKOHOMHKH BHYTPU OJHOW CTpaHbI, B pa3Hbie
MIEPUOIBI BPEMEHH BPSII JIK MOTYT OBITh MPEJCTaBICHBI, HCXO/s U3 YKa3aHHBIX KaTErOPHU.
OT0 O03Ha4yaeT, YTo OOMIEHHE MEXAY WICHAMH COBPEMEHHOTO COOOIIecTBa YUEHBIX-
9KOHOMHCTOB, KOTOPOE SIBJISICTCS B 3HAYMTEIBHON CTEICHH MEXIyHAPOMHBIM, CI0XHO. B
3T0ﬁ CI/ITyaHI/II/I HpeI/IMyH_IeCTBa JJIA HpOBeI[eHI/IH HpO(i)OpI/IeHTaHI/H/I y‘IeHI)IX-3KOHOMI/ICTOB
JUIL  CO3JaHusi MPOQECCHOHANBHBIX COOOMIECTB HAa OCHOBE KapTE3WaHCTBAa CKOpee
HpaFMaTl/I‘lHI)I, YeM OYCBHUIHBI. 3TOT IlOKyMeHT ABIIACTCA 06pameHMeM K 3KOHOMHCTaAM
MPUHSATH TPArMaTHYECKUH METOJ, KOTOPBIH, B €ro COBPEMEHHOU (oOpMe, OTHOCHTCS K
COIMATIBHBIM HAyKaM, — 3TO KAYeCTBEHHBIE UCCIICJOBAHMS.

YJK 330.101 + 330.532

CyTHicTh (iKTHBHOTrO KamiTagay i Woro pojb B PO3BUTKY IJ100AJIBHOI €eKOHOMIYHOI
kpu3u / Benyra O.M., I'ysieB P.A. // Marematnaae MoienmtoBaHHs B eKoHOMIT. — 2015. —
Ne3. - C. 55 -61.

B nmamniit ctarTi aBTOpH aHANI3YIOTh HOHATTS (iKTHBHOTO KaIliTaly, pO3KPHUBAIOTh CYTHICTh
Ta 0co0aMBOCTI (yHKIIOHYBaHHs. [IpoBoanThCcs aHaii3 TpaHchopmarii posti GiKTHBHOTO
Karitany B IpOLECi HUKIIYHOI'O PO3BHTKY €KOHOMIKM 1 BHSBJISIOTHCS CydacHi (opmu
iCHyBaHHS. ABTOpPH pPOOJIATH BHCHOBOK MPO HEOOXIMHICTH YITKOTO MOMALIY MOHSATTS
«KariTag» Ha peaybHUH 1 PIKTUBHUMA KaniTanH, 10 BUKIIOYHO BaXKIIMBO JUIS CTPATEriYHOTO
IUTaHYBaHHSI PO3BUTKY CKOHOMIKM Ha BCIX PIBHSAX B yMOBax c(OpPMOBaHOI CBITOBOI
(iHaHCOBOI cHCTEMH.

YJIK 330.101 + 330.532

Cymmocts (GUKTHBHOIO KaNUTajJa M €ro pojb B PAa3sBHTHM IJI06aJbHOIO
sKoHOMHYeckoro kpusuca / Bemyra E.H., Tymes P.A. // Maremarndeckoe
MojenrpoBanue B skoHomuke. — 2015, — Ne3. — C. 55 — 61.

B naHHOIl craThbe aBTOPHI aHANM3HPYIOT NMOHATHE (UKTHBHOTO KallMTaja, PaCKPBHIBAIOT
CYIIHOCTb M OCOOCHHOCTH (yHKIHOHHMpOBaHUS. IIpoBomurtcs aHamm3 TpaHchopMaIuu
ponn (UKTUBHOrO KamuTaja B MPOLEcCe IUKIMYECKOTO pPa3BUTUS HSKOHOMHUKH H
BBIABJIAAIOTCSA  COBPEMCHHBIC (l)OpMI)I CYIIECTBOBaHMH. ABTOpBI JACJIAaKT BBIBOJA O
HEOOXOAMMOCTH YETKOTO pa3lelieHHs B NOHSATHH «KAalUTal» PEalbHOro U (UKTHBHOIO
KalyTajia, 4TO HCKIIOYUTCIBHO BAXXHO JIA CTPATCTUYCCKOI'O IIJIAaHUPOBAHUA Pa3sBUTUA
SKOHOMHKH Ha BCEX YPOBHSX B YCIIOBHSIX CIIOKHBIIEHCS MUPOBOI (PMHAHCOBOW CHCTEMBI.
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V1K 004.942

IIporno3yBaHHs po3BHTKY OyIiBeJbHHX KOMINAHii 3a 10MOMOrol0 HelipOHHUX Mepe:k
Ha ocHOBi gannx Yecbkoi Pecmy6uiku / Boxoska M., Poymanx 3. / Maremarnune
MOZENIOBaHHS B ekoHoMili. — 2015, — Ne3. — C. 62 — 76.

ByniBenpHa ranys3s € OHIEIO 3 HAWBAXIIMBIIINX Taly3ed y BCIX pO3BUHEHHX €KOHOMiKax
cBiTY. BOHa mepIiioi0 BKa3ye Ha MOTCHIHHI IPOOIeMH HalliOHAIBHOI EKOHOMIKH 1 MEPIIO0
JK CHTHAJII3y€e MPO O3HAKH BiJHOBJICHHS B CKOHOMIII, sIKa BUXOAUTH 3 periecii abo HaBITh
Kpu3u. Meta wi€l CTaTTi NoNArae y BUKOPUCTaHHI HEHPOHHUX MEPEX VISl IPOrHO3YBaHHS
MOTEHLIHHKX (DiHAHCOBUX TPYAHOLIIB OyAiBeNbHUX KoMMaHiil B Yeckkiit PecmyOoii.

Jns MopnenioBaHHS KOHKPETHHUX HEHPOHHMX Mepex Oyiau BUKOPHCTaHI JaHi BCiX
OyniBenpHUX KommaHii Yecbkoi PecnyOmiku 3a 2003-2013 pp. Habip nanux MmicTuTth
Maitxe 67 000 0OiKOBMX 3amuCiB MPO KOMIMaHii y BIAMOBiAHI POKH. 30KpeMa, 1i¢ MOBHA
(inaHCcOBa 3BITHICTh Ta iHOI HEOyXraiTepchbki HaHi (HAPUKIAL, TPO CIIBPOOITHHUKIB
komnaniif). [Ipm MomemtoBaHHI Ti€i WmM iHmOI ITYyYHOI HEHPOHHOI Mepexi Oymu
BUKOPHCTaHi: JiHiliHA Mepexa, WMoBipHicHa HelipoHHa Mmepexa (PNN), y3arampHeHa
perpecna Heiiponna mepexka (GRNN), pamiansHa 0aszoBa mepexxa (RBF), tpumiaposa
nmepcentporoBa Mepexxa (TLP) i wormpummmapoBa mepcentporoBa wmepeka (FLP).
PesyiapraToM aHamizy € KOHKPETHa MOJEIb INTY4HOI HEHPOHHOI MeEpEKi, sKa MOXKe
BU3HAYUTH 3 TOYHICTIO Ginbie Hixk 90%, 4n KOMmaHis B 3M031 mojonati nepeadadyBaHi
(hiHAHCOBI TPYIHOII, YA KOMITaHIs 3a KiJIbKa POKIB 30aHKPYTY€E a00 30aHKPYTYE MPOTITOM
OTHOTO KAJIICHAAPHOTO POKY. B TekcTi TakoK MICTAThCS 0a30Bi  CTaTUCTHYHI
XapaKTEPUCTUKW BHUKOPHCTAaHOTO HAa0Opy MJaHUX 1 pe3yabTaT AOCHiKeHHS (aHaii3
YYyTIMBOCTI, MaTpuIl HETOYHOCTed Ta iHmi). Mopgens OyayTb BHKOPHCTOBYBAaTH Ha
MIPaKTHII K KePiBHUKH OYy/iBEIbHUX KOMITAHIN, TaK 1 IHBECTOPH, SIKI IIYKAIOTh IIPUHHATHY
KOMIIaHI0, 70 K01 OM MOTJIM BKJIACTH KaIliTax, KOHKYPESHTH Ta iHIIII.

YK 004.942

IIporHo3upoBaHue pPa3BUTHS CTPOMTEJNBHBIX KOMIAHHMII ¢ MOMOIILIO HeliPOHHBIX
cereii Ha ocHoBe gaHHbIXx Yemickoii Pecmy6auxu / Boxoska M., Poymamm 3. //
Maremarnueckoe MoJiepoBanue B skoHomuke. — 2015, — Ne3. — C. 62 — 76.
CrpoutenbHask IPOMBIIIEHHOCTD SIBIISICTCS OAHUM M3 OCHOBHBIX CTOJIIIOB BCEX Pa3BUTHIX
9KOHOMHK Mupa. Ha Heil B mepByro ouepelb OTPaKArOTCS BO3MOXHBIC IMPOOJIEMBI
HallUOHAJbHON »KOHOMUKH. Ha Hell ke OgHOW W3 MEepBBIX NPOSABISIETCS BO3MOYKHOE
YJIy4lI€HHUE COCTOAHHUA DSKOHOMMKH, BI)IXO]ISIH.[Cﬁ U3 COCTOSAHHA PpeUECCUU WU JakKe
Kkpu3uca. Llenbio craTey sIBISETCS MCIOIb30BAaHUE HEHPOHHOW CETH ISl TIPOTHO3UPOBAHMUS
BO3MOXXHBIX  ()MHAHCOBBIX  3aTPYAHEHHMH CTpPOMTENBHBIX Tnpennpustuii  Yemckoi
PecrryGmnuku.

st MozenmpoBaHusl KOHKPETHOW HEHPOHHOM ceTH OBUTH MCIOJIb30BaHbl JaHHBIE 000 BeeX
CTpOHTENbHEIX KoMmmaHusx Yemickoit Pecryommkm B 2003-2013 1r. KoMmrmiekc maHHBIX
TakuM obOpa3oM comepxuT ok. 67 000 y4éTHBIX 3ammceid 0 (pUpMax B OTACIHHBIC TOMEIL.
Konkpernee, 3T0 Bce NaHHBIE TOJOBOro OamaHca M JIpyrue HeOyXraaTepcKHe IaHHbBIE
(x mpumepy, o corpynauKax ¢upm). Ilpn MomenupoBaHHH KOHKPETHOH HCKYCCTBEHHOM
HEHPOHHON CETU HCHOJb30BANIMCH: JIMHEIHAs ceTh, NpeanojaracMas HEHpOHHas CeTb
(PNN), o606ménnas perpeccuontas Hetiponnas cetb (GRNN), pannanpHas oOCHOBHasI CeTh
(RBF), Tpéxcnoitnas neprentponHas cets (TLP) n ueThipéxcioiiHas neplenTpoHHas ceTbh
(FLP). Pe3ynbraTtom aHamm3a cTaiga KOHKPETHAs MOJIEb UCKYCCTBEHHOW HEHPOHHOM ceTH,
KOTOpasl IMO3BOJIIET C OoJjiee YeM JEBSHOCTONPOLEHTHOH TOYHOCTHIO OIPEACIUTD,
CIIOCOOHO JIM TPEINpPHATHE TPEOAOJICTh BO3MOXKHBIE (DMHAHCOBBIE 3aTPyJHEHUS,
00aHKPOTHUTCS JIM NpEAIpusiTHE B ONvKailIlve roipl WIK K€ B TeYeHHE OJHOro rojaa. B
TEKCT BKJIIOYEHHl OCHOBHBIC CTaTUCTHYECKHE XapaKTEPUCTUKH PpaccMaTpUBacMOro
KOMIUIEKCA JaHHBIX W IIOJIydeHHOTO pe3yibTaTa (aHajuu3  YyBCTBUTEIHHOCTH,
KOH(]Y3HOHHAs MaTpuna ¥ 1p.). Mozaenb HCHONB3YIOT Ha TNPAKTHKE KaK MEHEIKepHI
CTPOUTEJIBHBIX MIPEANPUATHH, TAK U HHBECTOPBI, KOTOPBIE UIIYT MOAXOAIIEE IPEAIPUITHE
JUTA KaIlTUTAJIOBJIOKCHU A, a TAKIKEC KOHKYPEHTBI, I10 BO3MOXHOCTU U APYTIHUe Cy6"beKTI)I.
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AHAJII3, OIIIHKA TA ITPOTHO3YBAHHS B EKOHOMIII
ANALYSIS, EVALUATION AND FORECASTING IN ECONOMY

VK 004.942

MopaeaupoBaHue NOPT(HEIHLHOr0 PUCKA NPH NPUHATHHA PellleHUii HA 0CHOBE MAPHOT0
cpaBHeHusi anbrepHatuB / Credannmmua-Taspuarok FO. ., Credannmmn [1.B. //
Maremarnueckoe MoJeIpoBaHue B skoHoMuke. — 2015, — Ne3. — C. 77 — 85.

[pemioxkeH MeTOA TNPHHITHS PELMICHHMHA @pPH BBIOOPE ONTHMAIBHOW CTPYKTYPBHI
WHBECTUIIMOHHOTO TOPT(delis Ha OCHOBE MAPHOTO CPABHEHUSI ABTEPHATUB C YUYETOM pUCKa
HEHUCIIOJIb30BaHHBIX BO3MO)KHOCTEH.

UDC 004.942

Modeling of portfolio risk on decision-making on pairwise comparison of alternatives /
Stefanyshyna-Gavryliuk Yu.D., Stefanyshyn D.V. // Mathematical modeling in economy. —
2015. — Ne3. — P. 77 — 85.

A method of decision-making to choice of optimal structure of investments portfolio on
pairwise comparison of alternatives with taking into account the risk of lost opportunities
has been proposed.

YJIK 336.711.(477)

AHAJIN3 [JOJITOCPOYHBIX OHMPKEBBIX TPEHJAOB KOPPEJSIMHOHHBIMM MeTOHaMu /|
MuponnoB H.JI. // Marematnueckoe MonmenupoBaHue B 3koHomuke. — 2015. — Ne3. —
C. 86 -90.

[peanoxeH MeTOJ| HCCIIEAOBAHUS JOATOCPOUHBIX OHMPIKEBBIX TPEHIOB C MOMOUIBIO
BBeIcHHOr0 Kod(d(duimenta JUHAMHYECKOW Koppensaiuu. [loka3aHo, 4YTO H3MEHEHHE
ko3 duiMeHTa TUHAMHYECKOH KOPPENSIHA Pa3IMYHbIX KYpCOB B HEKOTOPBIX CIydasx
MOJKET SIBJISTHCS MPU3HAKOM CKOPOr0 M HEOOpaTHMOro M3MEHEHHs OMpIKEeBOro kKypca. B
JAHHOM SMIIMPUYCCKON PabOTe HCIIOIB30BAIUCH JAHHBIC PEATBbHBIX OUPIKEBBIX KOTHPOBOK.

UDC 330.4

Analysis of long-term exchange trends for the correlation methods / Myrontsov M.L. //
Mathematical modelling in economy. — 2015. — Ne3. — P. 86 — 90.

A method for the study of long-term trends using the exchange rate entered a dynamic
correlation were proposed. It is shown that the change of the dynamic correlation
coefficient various courses in some cases may be a sign of approaching irreversible changes
in the exchange rate. The presented empirical work has been used real stock quotes.

YJIK 342.1:338.45.003.5

ANbTepHATHBHASI JHEPreTHMKa M 3JI0yNmoTpedseHue OOIKeTHLIMH cpeacTBamMu [
Casatorop A.A., Kpemenosckas M.B. // Marematinueckoe MOJIEIUPOBAHUE B 9KOHOMHUKE, —
2015. — Ne3. - C. 91 -97.

CraThs TOCBSIIEHA BBISIBJICHUIO CXEM TMOJYYeHHs] OTACIbHBIMH IPOU3BOJIUTENISAMU
CBEPXMPHUOBUIM OT TIPOU3BOJCTBA JIICKTPUYCCKOH SHEPrUM W3  aJbTCPHATUBHBIX
HUCTOYHUKOB. [IpuBenieHBl NMPUMEPHI W PE3YNIbTaThl PACUYETOB, CBHUIETEILCTBYIOIIUE O
(haKTUYECKOM XHUIIICHUU U3 TOCYIAPCTBEHHOTO OFOJIKETa CPEICTB IS MOKPHITUS PACXOJIOB
Ha MPOU3BOJICTBO «3EJICHOI» JIEKTPOIHEPTUH, U AAHO MOSICHEHUE MPUYMH BO3ZHUKHOBEHUS
mucOanaHca Ha SHEPTOPBIHKE Y KpanHEIL.
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UDC 342.1:338.45.003.5

Alternative energy and the misuse of budgetary funds / Svyatogor O.A,
Kremenovska 1.V. // Mathematical modelling in economy. — 2015. — Ne3. — P, 91 — 97.

The article is devoted to the identification of schemes for individual producers profits from
the production of electricity from alternative sources. Examples of the results of
calculations showing the actual theft of funds from the state budget to cover the costs of
production of «green» electricity are presented and an explanation of the causes of the
imbalance in the energy market of Ukraine is given.
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10 YBAI'M ABTOPIB ) KYPHAJIY

3MicT MaTepialiiB, IO HANpPAaBISIOTHCS IO PENaKiii, MOBUHEH BiANoBizaTu npodiiro
Ta HAYKOBO-TEXHIYHOMY PIBHIO KypHally. TeMaTHKa KypHaJIy CTOCYEThCS MaTeMaTHYHOTO
MO/IETIFOBaHHS Y BCIX cepax rocrnoaapchkoi MisuIbHOCTI, TOOTO, EKOHOMIKH B ii HIMPOKOMY
PO3yMiHHi.

KoxxHa HaykoBa CTAaTTS [OBHHHA MAaTH BCTYI, PO3AUIM OCHOBHOI YacTHHH Ta
BHCHOBKH, a TaK0O>K aHOTAIIIO 1 KITFOYOBI CIIOBa TphoMa MOBaMH (YKPaiHCHKOIO, pOCIHCHKOIO
Ta aHrJiicbkoro). Takok TppOMa MOBaMHU MOJAIOTHCA pedepaTH IO CTaTTi, SKi OymayTh
pO3MIIIeHi B eNeKTPOHHOMY BapiaHTi KypHamy «MareMaTHdHEe MOJCIIOBaHHSI B
EKOHOMIIII» Ha CaiTi KypHaTY.

VYci mpenacraBieHi B PENAKIii0 PYKOMHCH TPOXOASTH peTellbHE OaraTojlaHKOBE
peleH3yBaHHsl BiAnoBiqHuMH (axiBisgmu 3a npodinzem craTTi. SKIo cyMmapHa OIiHKa
PCLICH3CHTIB MEHIIa 32 BCTAHOBJCHUI TOpIT, PYKOIUCH BIIXWIAIOTBCS. ABTOPY
HaJICUJIA€ThCSI BIAMOBIIHE MOBiIOMJICHHS. Martepiajiu, OTpUMaHi BiJl aBTOpa, PeIaKIi€r0 HE
noBepratoTbesi. Ilicnst noomparfoBaHHS aBTOp MOXKE IOJATH Marepiajl ITOBTOPHO, 3
BUKOHAHHSIM YCIX NPOLEAYp I10/1aui MaTepiaiy.

Crarri, o Oynu mpezcTaBieHi B pelakIliio 1 IPUHHATI MIiCHs peleH3yBaHHs, ajle He
nonajd B TOTOYHHMI HOMEp >KypHany, OyIyTb HaJpyKOBaHi B HACTYIIHHUX HOMepax
KypHaIy.

3MicT cTaTTi Ta AKICTh HaMUCaHHSA a0o0 mepekiany (YKpaiHChKOIO a0 aHTIIHCHKOIO
MOBAaMH) TEPETILINAIOTECSI KOPEKTOPaMHU KYypHaIy, IPOTE BiAMOBITANBHICTE 3a 3MICT Ta
SKICTh CTaTTi HECyTh aBTOpW Marepiamy. Jlo craTTi MOXyTh OyTH BHECEHI 3MiHH
penakmiifHoro Xapakrepy 0e3 3roJu aBTopa.

Po3min xypHamy, mo skoro Oyne BigHECEHa CTaTTs, BH3HAYAETHCS PENAKIIIETo,
Y3TOJDKYETHCSI — TOJIOBHUM PEAAKTOPOM 200 HOT0 3aCTyITHHKOM.

OcrarouHuii BUCHOBOK I110J10 IyOJIiKalil MaTepialiB CXBaJlO€ pelakiliiiHa KoJeris
KypHaIy.

EnextponHa Bepcis xypHaly, MpaBmwia opOPMIICHHS Ta BUMOTH JIO CTAaTCH, 3MiHU i
JIONIOBHEHHS 10 TEMaTWYHUX PO3ZUIB OyayTh ONEpaTMBHO IojaBaTHcs B [HTepHeTI Ha
caiiTi )xypHany «MaTeMaTHYHe MOJICTIOBAHHS B eKOHOMILI» WWW.mmejournal.in.ua

XKypnan takox mpeacraBieHuil Ha calfTi [HCTHTYTY TenekoMyHIKalliil i r1o6amsHOTO
inpopmariiinoro npocropy HAH Vkpainu http://itgip.org/ y po3mini «BugaBanua
IISUTBHICTBY.
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