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CepenoBuine 0arato(pakTopHoro pusukKy B (piHaHCOBIN
CUCTEeMI MiAMPUEMCTB arpodizHecy

YV cmammi poskpumo meopemuuno-memoodonociuni 3acadu  MoOemosanus 6azamopakxmoprozo pusuxy 8
Qinancositt cucmemi nionpuemcme azpoOizHecy nio 6NAUBOM MAKpo- ma mikpoomouenns. OOIpYHMOBAHO, WO Y
Qinancositl cucmemi niONPUEMCmMS, 3 NO3UYLL OYIHKU KIACUYHOT UMOSIPHOCMIE SUNAOKOBUX 0azamo@axmopHux nooit,
Mmunosi ma RNOSMOPIOBANbHI CUumyayii nepeodauaoms SpanHuyHy KUIbKiCMb MONCIUSUX QIHAHCOBUX Pe3yIbmamis.
Ymouneno gaxmopu eunaokoseocmi 3a paxyHok memooié OUHAMIMHO2O NPOSHO3YE8AHHS, SIKI GUMICHAIOMb CMAMUYHI
3AKOHOMIDHOCME mMa NPOCMi  eKCMpanossyitHi  3anexcHocmi. J06edeno, wo NpocHO3HA eKCmpanosiyis 00360J5€
ompumamy uwe 4AacmKogull NpocHO3, 6I000PANCAIOYU 3MIHU OKpeMUX ACHeKmi6 (DYHKYIOHY8AHHS 20CHOOapIoIouuUx
00’ ekmis. IIpu ybomy, PIHAHCOBI BIOHOCUHU MIdC RIONPUEMCMEAMU NPEOCMABICHI MHONCUHOIO 360POMHUX (DIHAHCOBUX
36’513Ki6, SIKi 3a1excamp 6i0 8UNAOK0B020 GIOXUICHHSL YLI020 POy PAKMopis, 2eHepyIouU )y YboMy npoyeci iHpopmayiiHuil
HOMIK WoO00 NPUpOoOU BUHUKHEHHS PU3UKY. Buseneno, wjo 0 cnpoujens OyiHoganHs 6a2amoghakmopHo2o pusuxy ciio
BUBHAYAMU He CaM PU3UK, 4 HeGUIHAYEHICMb, 3 SAKOI 6iH NOXOOUMb — KpeOUmHA HEeGUIHAYEHICMb, NPOYEHMHA
HeBU3HAYEHICMb, MAPKEMUH208a HEGUIHAYEHICHb, 6ATIOMHA HEGUHAYEHICMb, IHIAYIIHA HeGUHAYEHICMb, BUPOOHUYA
HesusHaueHicmb. [Jo6edeno, wo pusuKu npu 3MiHI 306HIUHBO2O MAKPOOMOYeHHS 00’ €OHaHHI ¢hakmopamu, sKi
O0eMOHCMPYIOMb  BIOCYMHICMb  CUCMEMHO20 36 A3KY MIJIC O0epIICABHUMU  NpOSpamamu  QIHAHCY8AHHS CLIbCLKO20
eocnooapcmea ma nionpuemcmeamu azpodiznecy. Buympiwni pusuxu cpopmosani ghpaxmopamu MikpooOmoyueHHsi, ki
3abe3neyyioms NOKpUMmsi 6UMpam 6UPOOHUYMEA i3 0OMENCYIOUUMU NAPAMEMPAMU OPMYBAHHSL 308HIUHIX Odcepeil
Qinancysans 3a paxynox 61acHux QiHaHCco8UX pecypcis.

KarouoBi cioBa: ginancosi pecypcu, ¢pinancosa cucmema, pusuk, CilbCbke 20CHOO0ApPCME0, NIONPUEMCMEA
azpobiznecy, 0epiacasHi npocpamu QiHancy8amHsl.
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Cpena MHOTo(paKTOPHOrO pricka B (GMHAHCOBOI
CHCTeMe NMpeANnpPUATH arpodu3Heca

B cmamve packpulmo meopemuko-memoooi0UNecKUe OCHO8bl MOOCIUPOSAHUST MHOLOPAKMOPHO20 DUCKA 8
@uHancosoll cucmeme npeOnpusmMuil azpodusHeca noo GIUSHUEM MAKPO- U MUKPOOKpYdcenus. OBOCHOB8AHO, Yymo &
unancoeoll cucmeme npeonpusmMuil, ¢ NO3UYUU OYEHKU KIACCUYECKOU BePOSIMHOCIU CIYHAUHbIX MHO20MAKMOPHBIX
cobbIMULl, MUnosvle U NOGMOPAIOWUECS CUMYAYUuU APeoyCMAmpUueaonm npeoeibHoe KOIUYECMEO 603MONCHBIX
@uHancosvix pe3yibmamos. YcoeepuleHCmeosaHo GAaxKmopsl CIYYAUHOCMU 34 CYem Memooo8 OUHAMUYECKOZO
NPOCHO3UPOBAHUS, KOMOPbIE GbUMECHAIOM CMAMUYEeCKUe 3aKOHOMEPHOCMU U  NPOCmble 3KCMPAnOAYUOHHbIE
sasucumocmu. [JoKazano, umMo NPOSHO3HAS IKCMPANOJAYUs NO360Jem NOAYHUMb UMb YACIUYHbIL APOSHO3,
OMPANCAsL UBMEHEHUSL OMOETbHBIX ACNEKMO8 QYHKYUOHUPOBAHUS XO3TUCMEYIouux 00bekmos. Ilpu smom, gunancosvle
OMHOWEHUsT MedHCOY NPEONPUSMUAMU  NPEOCMAGNICHbl MHOICECTNEOM O0OPAMHBIX (QUHAHCOBBIX C6A3el, KOmopble
3A6UCM OM CIYYAIHO20 OMKIOHEHUS. Yel020 piod (aKmopos, 2eHepupys 8 SMoM Npoyecce UHGOPMAYUOHHBLIL NOMOK
0 npupode BO3HUKHOBEHUSL PUCKA. Buisieneno, umo Ons YnpowjeHuss OYeHKU MHO2OQAKMOPHO2O DUCKA CAedyem
onpedersimv He 00UH PUCK, A HeOnpeodeleHHOCMb, ¢ KOMOPOU OH NPOUCXOOUm - KpeOUmHas HeonpeoeieHHOCHb,
NPOYEHMHAsT HeONPeOeNIeHHOCHb, MAPKEMUH208Asl HeONPEOeIeHHOCIb, ATIIOMHASL HEONPEOEIeHHOCMb, UHQIAYUOHHAS.
HeonpeoeNeHHOCMb, NPOU3BOOCMEECHHAS HEOnpedesieHHOCmy. JloKa3ano, umo pucku Rnpu UBMEHEHUU GHEUHe20
MAKPOOKPYICEHUST 00bEOUHEHbl (PaKmopamu, KoOmopvle OEMOHCMPUPYIONT OMCYMCMEUE CUCIEMHOU C8A3U MeNCOY
20CYO0apCMEeHHLIMU  NPOSPAMMAMU — (DUHAHCUPOBAHUSL  CENbCKO20  XO3AUCMEA U  NPeOnpusimusmu  azpoousHecd.
BHympennue pucku cghopmuposanst (haxmopamu MuKpOOKpYJiCeHUsl, KOMopble 00ecneuusarom NOKpulinue uU30epicex
nPOU3600CMEA 0SPAHUNUBAIOWUX NAPAMEMPAMU (POPMUPOBAHUS. GHEUWHUX UCMOYHUKOS (PUHAHCUPOBAHUS 34 CHem
COBCMBEHHBIX (PUHAHCOBBIX PECYPCO8.

KnroueBble clioBa: guuancosvle pecypcol, GUHAHCOBAS CUCMEMA, PUCK, CENbCKOe XO3AUCME0, npeonpusmue
azpobusneca, 20cy0apcmeeHHble NPOSPaMMbl PUHAHCUPOBAHUSL.
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Environment of Multifactorial Risk in the Financial
System of Agribusiness Enterprises

The article deals with the theoretical and methodological provisions of modeling the environment of multifactorial
risk in the financial system of enterprises agribusiness under the influence of macro and micro projections. It is
grounded that in the financial system of enterprises, from the standpoint of estimating the classical probability of
random multifactorial events, typical and repeating situations provide the maximum amount of possible financial
results. Accidental factors are improved due to dynamic forecasting methods, which supersede static regularities and
simple extrapolation dependencies. It is proved that prognostic extrapolation allows only a partial forecast, reflecting
the changes in certain aspects of the functioning of business objects. At the same time, financial relations between
enterprises agribusiness are represented by a set of reciprocal financial ties, which depend on the random deviation of
a number of factors, generating in this process an information flow about the nature of the occurrence of risk. It is
grounded that in order to simplify the valuation of multifactorial risk, it is necessary to determine uncertainty from
which it comes: credit uncertainty, interest uncertainty, market uncertainty, currency uncertainty, inflation uncertainty,
and production uncertainty. It has been proved that the risks associated with the change in the external macro-profile
are combined with factors that demonstrate the lack of a systemic link between the state agricultural financing
programs and enterprises agribusiness. Internal risks are formed by factors of micro projection, which ensure the
covering of production costs with the limiting parameters of the formation of external sources of funding at the expense

of its own financial resources.

Keywords: financial resources, financial system, risk, agriculture, enterprises agribusiness, government

financing programs.

Introduction. In the conditions of the formation of
the new financial system, most of the subjects of
economic activity revealed the inability to change
systematically the development of future events in
relation to financial activity. A deep understanding of risk
as an element of financial relations management in
agribusiness has an effective component-financial losses
that endanger the financial system of agrarian enterprises
with corresponding consequences for the economy. The
most common positions associate risk with the possibility
of danger or loss, lack of profits, the probability of
occurrence of an adverse event, uncertainty of financial
results, overcoming the uncertainty of situational choice
of events. At the same time, the optimistic expectation is
inherent in the very definition of the phenomenon of
threat in the environment of probable risk, taking into
account the possible positive result for covering financial
expenses and limiting the parameters of the formation of
financial resources.

Literature Review. The problem of risk is analyzed
by many researchers of various spheres of human
activity, but considerable attention in the modern
methodology of risk assessment is disclosed in the
writings of foreign authors, among which: P.J. Barry
[16], E.F. Harrison [17], P. Drucker [18], L. Robinson
[19]. The economic nature of the category «risk», the
systematization of its manifestation, type structure and
certain characteristics are widely considered in the
scientific works of Ukrainian scientists — B.A. Rayzberg
[11], WV.V.Vitlinsky [3], V.M. Granaturov [4],
O.l. Yastremsky [15] and others. At the same time,

despite the presence of quite a large number of
publications on the above issues, further research will
require the introduction of an optimal scientific approach
to qualitative and quantitative evaluation of multifactorial
risk in the financial system of enterprises agribusiness.

The purpose of the study is to consider the
theoretical and  methodological  provisions  the
environment of multifactorial risk in the financial system
of enterprises agribusiness under the influence of macro
and micro projection.

Main Results. The high dynamism of market
relations, constant generation in this process of new
information determines the diversity and the random
nature of the risk. Therefore, a wide range of definitions
of the concept of «risk» is determined by the scale of the
tasks, and can equally mark a local threat of a lack of
profit in the near future, as well as a strategic assessment
of the conditions of development of the enterprise.
Therefore, from the standpoint of a universal definition,
the most relevant is the interpretation of V.I. Dal, which
simply implies «an action without a correct calculation»
[5, p. 96]. As a result, the calculation of the onset of a risk
event is very likely. It is evident that the task of
neutralizing risk can be put into the rank of a scientific
problem. Instead, the risk to be evaluated is a ground for
justifying optimal managerial decisions.

High dynamic changes of causal relationships
between factors and financial performance in the
financial system of enterprises agribusiness complicate
the use of formal methods of risk assessment based on the
extrapolation of past and traditional methods of statistical
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modeling. The process of making financial decisions
leads to a situation of information that characterizes the
respective risk parameters in determining the future of the
financial system. So, V.V. Vitlinsky and L.1. Donets offer
to interpret such situations using the probability theory
apparatus adapted to risk assessment game models [3; 6];
G.l. Prosvetov uses cluster and dispersion analysis in
addition to the probabilistic distribution and method of
decision tree [10]; L.E. Basovskiy offers using machine
simulation  modeling  systems  except  statistical
evaluations and regression models [1].

From the standpoint of evaluating multifactorial events,
classical probabilistic descriptions, except for concentration
in typical and recurring situations, imply an unacceptable
limit to the number of possible outcomes [9].

For example, we consider the possibility of using the
most widespread method for assessing the risk situation
based on the theory of games. We are talking about
methods for determining the optimal behavior in the
management of systems, which is characterized by the
presence of a conflict situation. The formalization of the
content description of the conflict is a mathematical
model that includes two sides with opposing interests.
The most common are games of two players; games of
three or more participants are less explored due to
difficulties in obtaining a decision.

The most common case of calculations involves a
finite number of options for choosing

solutions C RETEEE C m (each variant corresponds to the
result 1,1 =1,...,m), one has to find the variant with

the highest value of the result —maxr,. As I; is

accepted as profit, net income, profitability, another

integral indicator of financial efficiency of management it
is expedient to apply the criterion:

C, ={C,|C,, TC U, = maxr}, )

The multiplicity of possible solutions is described by
a matrix:

R :|riy|ij=_1 _____ n 2)

Next, in search of the most optimal solution, target
functions are introduced according to the following
criteria, for example:

1. Minimax criterion:

Co = {Cio|cio TCUr, = maxmin g, )
i

2. Gambling:
CO = {Cio |Cio TC U rio

max min r, }, @
i j

3. Sevige criterion:

Co = {Cio|Cio TCUr, =minr,y, 5);

T

4. Neutral player criterion:
i

CO = {Ci0|Ci0TC U I‘-io = max%érij })l/, (6)
j=1 I
b

and other criteria (Bayes-Laplace, Hodge-Lehman,
Germier, etc. [20]).

However, the financial system of agribusiness
enterprises is represented by a set of reciprocal financial
ties in the aggregate of its elements, the behavior of
which depends on the random deviation of a number of
factors. Thus, the game as a simplified formalized model

of the real situation can describe only the problem of

business  choice  (F, = m.inrij, Or I, = maxt, ,
i j
or .8 u,or :lér ). In
r, = min gmax (max ri = 1 )u LN
I i u =

addition, the theory of games does not address the
question of methods for assessing and measuring the
value of alternatives. The consequence of this is the
unreliability of most assumptions in describing the game,
the presence of several principles of optimality in solving
the same problem.

Figure 1 depicts a composition of methods for
estimating the environment of multifactorial risk in the
financial system of enterprises agribusiness.

In the tasks of assessing the risk situation, the
Analytic Hierarchy Process [12] is also successfully used,
which is a «systematic mathematical procedure for
hierarchical representation of elements that determine the
essence of a particular economic problem» [7, p. 280].
The hierarchy analysis method (MHA) is based on the
principle of identity and includes the synthesis procedures
for obtaining priority criteria and finding alternate
solutions. The method differs by the possibility of
representing a complex problem in the form of a tree of
alternatives; prioritization by expert survey; calculation
of priorities relative to an arbitrary top of a
decomposition tree.

The main method of describing an area and its
structure is the decision tree method. It is for normative
forecasting, which allows considering any investigated
system as a complex one that consists of individual
interconnected elements and assess the relative
importance of these elements. Based on the decision tree
method, we will map the structure of the financial
forecast. As a general goal (tree top) we accept the
possibility of introducing risk forecast of the financial
system of enterprises agribusiness of Steppe zone of
Ukraine.

The second level of the decision tree of the system
consists of functional subsystems, which are specified by
the branching of the objectives of the third order (Fig. 2).
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______________________________________________ s

Objective  (—»| Formation of the system of strategic plans of enterprises agribusiness

Justification of target strategic norms according to predictive diagnoses; Construction
of forecast models of alternatives to strategic goals of financial activity of enterprises
agribusiness

Task

Prognostic estimation of alternatives to the development of financial activity of
enterprises agribusiness, establishment of the sequence of formation of an effective
financial system under different conditions of the forecast external and internal
macro- and micro-environment (methods: situational analysis, trend analysis,
forecast scenario, expert estimations)

Instruments [

Forecast-strategic orientation

Checking || Integral estimation of predictive research quality, method of minimization systematic
method mistakes

3

: Obiecti Formation of an information base for substantiation of the forecast of the :
[ jective | —p . : . e |
! development of the financial system of enterprises agribusiness !
| 5  , Research of tendencies of development of financial system of enterprises :
| & Task agribusiness (search of objective regularities and subjective factors of development) | |
| & I
RS Identification and forecasting of system processes: expert evaluations, extrapolation, | |
Rz Instruments multidimensional analysis of risk factors, formation of a balanced system of :
'8 indicators !
1 o 1
| LII_ :
E g » Reliability and comparability of the source information (results of the |
: forecast analysis) !
' heckin — - A - \
| Cmgfhodg »{ Sufficiency of the research period (formalization of tendencies) '
E — .| Testing the effectiveness of analysis methods (complexity of methods of E
! analysis of risk factors) !
! Obiective Analytical and prospective justification of the current and operational management of |
! | P! the financial system of enterprises agribusiness E
| @ |
1.2 !
"B 1. Formation of the set of alternatives to current and operational financial plans of :
"85 Task »| enterprises agribusiness !
! SR 2. Comparison and selection of forecast alternatives to current and operational '
: (E; % financial plans of enterprises agribusiness !
185 : — : : : : |
| E .| Generation of qualitatively new information on all possible solutions I
= Instruments ! (morphological analysis, fuzzy-plural descriptions, MHA I
E - Analysis of the possibilities of realizing options for co-ordination of forecasts E
' Checking of current and operational financial plans (criterion: consistency, |
ey method interconnection E

Fig. 1. Composition of methods for estimating the environment of multifactorial risk in the financial system of
enterprises agribusiness
Source: author's research.

The proposed area of the environment of forecasting | the financial system risk is the result of the distribution of
risk of the financial system (FRFS) and its functional | financial resources between the functional subsystems of
subsystems is based on the complexes of information, | the second and third levels. The third level determines the
software, mathematical and technological support, which | search for priorities of the FRFS or options for
in its aggregate is the resource potential of the system. | implementing the financial system: the study of the
The physical structure of the forecasting background of | impact of external and internal risk factors (FR), the
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study of financial opportunities for the implementation of
decisions of enterprises agribusiness (FO) and scenario
design of financial decisions (SD). The calculation of
priorities in the allocation of financial resources is to
assess the forecast capabilities of the functional
subsystems PFA, AFS, OFA, CFD, CFP, AFD, RFA

(Tab. 1) and options for the implementation of the
financial system (FR, FO, SD) (Tab. 2). Thus, the
priorities of the FR, FO and SD relative to all functional
subsystems of the second level (PFA, AFS, OFA, CFD,
CFP, AFD, RFA) come from matrices of pairwise
comparison with respect to these goals.

(en) (en) (en]) [en] [en) [en) (en)

—— I I ! —I—
[ (3.1) ][ (3.2) ] [ (3.10.) ][ (3.11) ][ (3.12)) ] [ (3.13) ][ (3.14.) ]
(61 )(e4)

(on oo [en) (o )[@o)

(1.1.) — the environment of forecasting risk of the financial system (FRFS); (2.1.-2.7) — functional subsystems: (2.1.) —
«Planning of the financial activities» (PFA); (2.2) — «Analysis of the state of financial system» (AFS); (2.3.) — «Organization
of the financial activity» (OFA); (2.4) — «Control over execution of the financial decisions» (CFD); (2.5.) — «Coordination of
the financial programs» (CFP); (2.6.) — «Accounting for results of execution of the financial decisions» (AFD); (2.7.) —
«Regulation of the financial activity» (RFA); (3.1) — Monitoring of the main financial indicators in order to ensure that the
results are consistent with the strategic goals of the enterprise; (3.2) — compilation and development of operational and current
financial plans; (3.3) — Analysis of the current financial situation with the purpose of forecasting the results of activity of
enterprises agribusiness and substantiating the financial strategy; (3.4.) — Analysis and assessment of the environment of
enterprises agribusiness; quantitative assessment of risk factors; (3.5) — Attraction of financial resources and implementation
of financing schemes providing the minimum cost of advanced capital; (3.6.) — Informational and methodical provision of
financial planning and forecasting at enterprises; (3.7) — Coordination and implementation of financial control over current
activities in accordance with the financial strategy; (3.8) — Control of deviations of actual indicators from the financial plan
indicators and the statement of the reasons; (3.9) — Control over observance of the requirements of the legislation and
fulfillment of legal obligations; (3.10) — Development of projects of the strategy of financial activity of enterprises
agribusiness; (3.11.) — Coordination of strategic and tactical financial plans of enterprises agribusiness; (3.12.) — Information
support for monitoring the implementation of the financial strategy of enterprises agribusiness; (3.13.) — Accounting the
factors of the rejection of projected financial parameters from the target; (3.14) — Providing an integrated system of reports
that objectively reflects the results of enterprises agribusiness; (3.15.) — Possible scenarios for the future development of
financial activity of enterprises agribusiness; (3.16) — Correction, linking the current and operational financial plans according
to the financial strategy of enterprises agribusiness.

Fig. 2. The area of the environment of forecasting risk of the financial system of enterprises agribusiness
Source: author's research.

Table 1
Distribution of financial resources in the environment of forecasting risk of the financial system
(pairwise comparison in the functional subsystems of the second level)
Index of
The inverse-symmetric matrix of the horizontal | the Column of
pairwise comparison max | Coheren Priorities
ce (IC)

FRFS PFA AFS OFA CFD CFP AFD RFA 20.24
PFA 1 2 2 2 3 3 3 90 2&?
AFS 1/2 1 2 3 2 2 3 GUeVs
OFA 172 172 1 2 3 2 3 80.172
CFD 1/2 1/3 1/2 1 3 2 3 I
.15

CFP | 13 | 1P 173 173 1 2 2 7,536 ) 0089 go >
AFD 13 12 12 12 12 1 3 ¢u10.
¢0.09

RFA 1/3 1/3 1/3 1/3 1/2 1/3 1 Cnnet
005

Source: author's own calculations.
Accounting and Finance, Ne 4 (78)’ 2017 131



The system of estimates in the matrix is based on the
calculation of the importance of each functional
subsystem and the predictive properties of their elements
(Fig. 2). The calculations performed (calculating the own
column and matrix Index of the Coherence) indicate that
the inverse-symmetric matrix isconsistent (I, 3n,

IC £0,1), and the priority column shows the distribution

of financial resources across all functional subsystems.
Accordingly, the comparison of the forecast financial
possibilities of all functional subsystems, «Planning of
the financial activities» receives a resource priority of
0.24, «Analysis of the state of financial system» — 0.20,
«QOrganization of the financial activity» — 0.17, «Control
over execution of the financial decisions» — 0.15,
«Coordination of the financial programs» - 0.10,
«Accounting for results of execution of the financial
decisions» — 0.09, «Regulation of the financial activity» —
0.05. The distribution of priorities leads to a high degree

®iHaHCK Ta ONOAATKYBAHHA
of importance of planning and forecasting, analytical and
prospective calculations of the risk of the financial
system of enterprises agribusiness. It is important that
under the conditions of parallel processes in the FRFS
(horizontal and vertical links), these functional
subsystems are responsible for solving the application
problem. After all, it is the planning and risk analysis of
the financial state of the enterprise that forms the main
information base of the process of making management
decisions.

Then we have evaluated the priorities of the
distribution of financial resources according to the
version of the implementation of the financial system in
each functional subsystem. Corresponding matrices of
pairwise comparison, indexes of consistency and priority
columns are given in Tab. 2. The system of estimates in
matrices is based on the calculation of the importance of
a particular functional subsystem.

Table 2

Distribution of financial resources in the environment of forecasting risk of the financial system of enterprises
agribusiness (pairwise comparison in the functional subsystems of the second and third levels)

Return- ic matrices of
etu.rn sym.me.trlc matr|c<.as ° l Index of the Coherence (IC) Column of Priorities
vertical pairwise comparison max
PFA FR FO SD £0.600
FR 1 3 5 G an”
3,056 0,028 ¢0.30-
FO 1/3 1 3 £0.10;
SD 15 13 1 -
AFS FR FO SD g0_59cj
FR 1 3 7 -
0.33:
5 3 : 5 3,111 0,056 ¢033:
SD 1/7 1/5 1 80'0815
OFA FR FSO SD %0.64(5
FR 1 5 -
Fo 173 1 > 3,005 0,002 90.24i
SD 1/5 12 §0.12;
N O
=e) 77 1 3 3,006 0,003 §0.32:
D 175 13 1 §0.11;
CFP FR FO SD §0.48(_j
FR 1 2 5 -
=5 T : - 3,164 0,082 @0.45:
) 15 7 1 §007;
A,:I;R FlR FZO 57D EO-E’GQ
= 17 1 5 3,025 0,012 90.36:
SD 1/7 1/5 1 80'08‘5
RFA FR FO SD 30_530
FR 1 2 3 -
=5 T T . 3,011 0,005 90'31j
SD 173 172 1 §0.16;
Source: author's own calculations.
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Thus, in the functional subsystem of «Planning of the
financial activities», the option «study of the impact of
external and internal risk factors» has a significant
advantage over «scenario design of financial decisions»
(5) and a slight advantage over «the study of financial
opportunities for the implementation of decisions of
enterprises agribusiness» (3). This means that the analysis
of the impact on the planning of the financial activities of
enterprises agribusiness of risk factors should stipulate
and set the initial parameters (limits) for financial
planning procedures. In turn, the «the study of financial
opportunities for the implementation of decisions of
enterprises agribusiness» has a certain advantage over
scenario design of financial decisions (3) in planning. In
the functional subsystem of the «Analysis of the state of
financial system» the option «financial opportunities»
also receives a significant advantage over «scenario
design» (5); the high significance of the analysis of the
influence of risk factors has been demonstrated. Thus, the
implementation of the financial system is due to the
relationship between the analysis her is state and the
analysis of the impact of risk factors.

For column priorities in this functional subsystem the
direction of «study the impact of external and internal
risk factors» is provided by 59 % of the projected
background of the financial system. Other options are
estimated as 33 % and 8 % of the financial resources. In
the block of «Organization of the financial activity» the
account of risk factors due to priority of 0.64, is
particularly important in providing information and
methodical planning and forecasting procedures in
implementing FRFS. In functional subsystem of «Control
over execution of the financial decisions» when drawing

20.60 0.5 0.64 0.57 0.48
go.so 0.33 0.24 0.32 0.45
§0.10 0.08 0.12 0.11 0.07

Thus, according to the calculations, for the decision of
the third order it is necessary to allocate financial
resources on: the study of the impact of external and
internal risk factors — 58 %, the study of financial
opportunities for the implementation of decisions of
enterprises agribusiness — 32 % and scenario design of
financial decisions — 10 %. We should note that most of
the financial resources are aimed at eliminating the risk,
which methodologically reflects the probabilistic nature
of forecasting procedures.

In the functional subsystem the planning of the
financial activities of enterprises agribusiness, the study
of the impact of external and internal risk factors is
carried out using classical probabilistic and fuzzy-plural
descriptions, for example, in calculating changes in the
structure of future costs (risk - unpredictable costs),
income for the future period (risk — lower income),
calculations of cash requirements (risk — insolvency). The
calculation of the effective use of financial resources in
the plane of random factors (market risk, production risk,

up the matrix of pairwise comparison the high importance
of the «study of financial opportunities for the
implementation of decisions of enterprises agribusiness»
was marked that governs the financial control for the
main activity under the financial strategy and the reasons
for deviations of actual indicators of performance and
indicators of financial plan.

According to column of priorities of calculated matrix
the present variant of embodiment FRFS received priority
of 0.32. The result of comparison in the functional
subsystem of «Coordination of the financial programs» of
such areas of the FRFS as the «research of the impact of
risk factors» and «study of financial opportunities» was
the same priority in the distribution of financial
resources: 48 % and 45 % respectively. The option of
«scenario design of financial decisions» requires a
balance of 7 %, but it is responsible for implementing the
draft strategies of financial activities of enterprises
agribusiness. In the functional subsystem of «Accounting
for results of execution of the financial decisions» the
principle of distribution of financial resources is similar
to the previous versions. Nevertheless, it is worthwhile to
dwell on such an option of the FRFS as the «scenario
design of financial decisions», which in its functional
subsystem of «Regulation of the financial activity»
received its highest priority of 0.16. And this is possible,
because the main function of this subsystem is the
generation of scenarios for the future development of
financial activities of enterprises agribusiness.

Then it is easy to find the column of the third level
priorities, for which we multiply the columns of priorities
for vertical and horizontal pairwise comparison:

0.24
.20
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.15
.10
.09
.05

0.56
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credit risk, etc.) is also carried out. In the functional
subsystem of the analysis of the financial state of
enterprises agribusiness, this direction is realized by
comparing the data of the general and structural
assessment of the financial state with the data of the
conducted analysis of external and national factors of
influence, for example, such factors as inflation, level of
competition, branch affiliation or other order — level of
specialization, technical equipment, relations of the
enterprise with financial institutions.

In the subsystem of the organization of the financial
activity of enterprises agribusiness, the analysis of risk
factors adjusts the schemes of external financing
activities. Another component of «Informational and
methodical provision of financial planning and
forecasting at enterprises» requires constant quantitative
consideration of related factors (risk) and subsequent
correction of the information management process of the
enterprise. In the process of «Control over execution of
the financial decisions», all operations in the problem
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area are generated by models of feedback between risk
and changes in the financial strategy of enterprises
agribusiness; between the reasons of deviations of actual
indicators and financial plan indicators, etc.

The environment of forecasting risk of the financial
system in the «Coordination of the financial programs»
subsystem is realized in the organizational and
managerial concept of the formation and use of reliable
information, for example, on preserving the balance
between the processes of tracking changes in the external
and internal environment of enterprises agribusiness and
monitoring the implementation of their financial strategy.
In the subsystem of «Accounting for results of execution
of the financial decisions», related factors are identified

and distributed in an integrated system of reports that
objectively and fully reflect the performance of
enterprises. In the functional subsystem of «Regulation of
the financial activity» all information procedures
concerning the influence of external and internal risk
factors are directed to the generation of scenarios for the
future development of financial activity of the enterprise.
Partial solutions are consistent with the introduction of
regulatory measures on the interconnection of current and
operational financial plans according to the financial
strategy of enterprises agribusiness. Figure 3 presents the
formed environment of projected risk of the financial
system of enterprises agribusiness.

FRFS

(7) () (=

I I
CFP AFD RFA
0,10 0,09 0,05

BE6

| E—— — |

FO SD
060 030 010 064 0,24 0,12

|
[EEREE
|

G EER

Figure 3. The formed environment of projected risk of the financial system of enterprises agribusiness

Source: author's own calculations.

The representation of all elements in the form of
functional relations and their weight characteristics is
demonstrated by the dynamic distribution of financial
resources in the environment of forecasting risk of the
financial system (FR, FO, SD) with respect to subsystems
of the second order (PFA, AFS, OFA, CFD, CFP, AFR,
RFA), which in fact represents the activation of effective
financial management of enterprises agribusiness and
their adaptation to European integration processes with
high dynamics of changing the external and internal
environment. In addition, the content of the methods for
environment of risk in the financial system is gradually
adapting to the international standards system. Therefore,
the main purpose of the developed system is to use the
complex mathematical apparatus of information analysis,
in the form of application of software packages for
systematic monitoring and timely response to changes in
the current activity of enterprises, forecasting the
prospects for their development based on a complex of
modeling multifactorial risk in the financial system at a
distribution of the financial resources of enterprises.

We believe that in order to simplify the valuation of
multifactorial risk in the financial system, it is necessary
to determine uncertainty from which it comes: credit
uncertainty, interest uncertainty, market uncertainty,
currency uncertainty, inflation uncertainty, and
production uncertainty. Attempts to reduce the
uncertainty of a large number of variables in assessing the
parameters of the financial system can achieve a

sufficiently high degree of specification of risk, in
particular, to determine its boundaries through the scale
of financial activity of enterprises agribusiness.

Methodology of assessment of multifactorial risk is
based on the initial value-financial losses which are
presented as a function of a combination of factors that
affect prognosis indicator parameters through the
financial system. With expert research variable risk
factors are generated and a new database is formed to
assess the overall value of variables. The logic of forming
a coherent system of macro and microeconomic
assessment is embodied in the results of this research,
which is environment of multifactorial risky in the
financial system by quality criteria of enterprises
agribusiness expert assessments that are based on the
method of multivariate smooth, harmonic instruments of
Theil-Veyge and Holt-Winters.

In order to determine the set of variants of the system
combination, a discriminant function is introduced:

I =Y +..+ i Yk, @)
Each combination group was evaluated in two ways,
the first one showed affiliation

Yk [Ii(ai,bi,ci,di)]tan TA, and the other
Yk [li (aj,bj, ¢, di)]to R, T B. The first method was

evaluated on the total cumulative interest, that is, which
total percentage is given by the factors of the variables, and
the second method shows the distribution of the coefficient
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of consistency of the answers of experts ( Ky =1- m;)

calculated on the basis of the coefficient of qualitative
variationm;
(éfij)z _éfijz

i i .

m. = X Jd=1m;j=1N,
k-1 (éfij)z
j

. (8)

where, K — number of places occupied by i-a sign;
fij — number of experts who assigned j-th place to the i-

th criterion; m — number of ranked attributes; N — number
of interviewed experts.

Variants of evaluation of multifactorial risky in the
financial system of enterprises agribusiness are carried
out on the basis of the results of expert evaluation on the
criterion of similarity, the risk zone, coefficient of
coherence, origin of influence, cross-activation of basic
and superstructural factors. Interpretations of the position
of specialists of the investigated enterprises were
preceded by the estimation of their relative homogeneity
by the k-medium method, designed to distribute
observation to a given number k(k<n). The concept of
homogeneity is formed by the distribution of the type of
observation:

k _
Q)= a  ad’xipX(j)y: ©
J=1X{TS(j)

defines  the
... X, on k-classes;

where, 5=(sW 5@ k)it
distribution of observations Xj, X,

— 1 .. —thisi inati i-

X()=— &X this is the destination center of the j
Nj XiTS(j)

class, nj— the number of elements in j-class;

d2(Xi;Y(j)— is the square of the Euclidean
distance Xj from the observation to the destination

center X ().

Thus, (9) will correspond to the average level of intra-
group observation of distribution, which characterizes S .
The procedure for distributing the type of observation
includes several stages of multidimensional smoothing of
data. Using the software «Data Mining», the final
distribution S of the studied set of observations for k-
classes is carried out in accordance with the rule of
minimum distance with respect to the destination centers

X = X(n_k) (observation Xj belongs to the class jO if

d(Xj; X(jo)) = min d(Xj, X(}))-
1£ jEK
The studied agribusiness enterprises, based on the
indicators of the state of financial system (its signals),
were divided into four groups (Tab. 3).

Table 3

Distribution of enterprises agribusiness according to the indicators of the state of financial system

Group of enterprises with equal level of risk (1)

Group of enterprises with a stable level of risk (2)

X, 1 X5, X3, Xq y Xg 1 Xg » X7 1 X 4

Xg 1 X101 X111 X121 X131 X141 X35 X

Xp Xy Xg 0 Xy X, Xg 1 Xg 3 Xg

Xg + X101 Xi1s X121 Xi30 Xaa Xg5 X6

Group of enterprises with a shaky risk (3)

Group of enterprises with high risk (4)

X, Xy 3 X5 3 X5 3 Xa s Xg 1 %o 4 Xg

X9 ’Xl_O’Xl_l’X12’X1_3’X14’X15’X16

Xy Xy Xg s Xy s Xs » Xg s X7 4 Xg

X9 ! XlO’ Xll’ X12’ X1_3’ X14’ X15’ X16

Source: author's research.

The first group (cluster 2) included six companies
with an equal level of risk and the best signals of the
financial system. These are enterprises with significant
investment potential, high profitability and other
indicators with positive growth dynamics during 2015-
2016. The second group formed a cluster 4, which has six
stable companies. The indicators of the state of financial
system of enterprises agribusiness show relatively
acceptable dynamics of financial development, but
unbalanced production activities for two years. Signals of
the financial system on cost recovery, lack of reserve
capital indicate a threat of loss of financial stability in the
event of the emergence of risk factors of financing.

Cluster 3, which brings together ten companies and
characterizes the decline in the stability of their financial
development, forms a vulnerable group.

In addition, these enterprises with existing production
facilities have a high degree of concentration of attracted
financial resources, including the share of long-term

loans. In the context of the financial crisis, these signals
correspond to the unstable state of solvency of
agribusiness enterprises, due to the high sensitivity to the
influence of external macro- and micro-exposures.
However, for the relative profitability of enterprises there
is an opportunity to cover operating expenses.

The last group (cluster 1) (a high risk or lost stability)
has three enterprises which activities are characterized by
significantly weakened indicators of the state of financial
system (indicators below the limit or regulatory, which
tend to decline over two years), the high degree of wear
of the main means and operating profitability. This
grouping provided the search for causes of destabilization
of the financial system in the investigated enterprises.
The study of the influence of each risk factor relative to
the level of the state of financial system of a certain group
of enterprises is presented in Tab. 4.
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Table 4
Estimation of variants of multifactorial risk in the financial system of enterprises agribusiness
Expert assessments Investigated enterprises
The risk Activation, system — —
zone solution Criteria of cum. % c Criteria of cum. % Average

similarities ' coherence similarities ' value

BF1x SF1 Y (lay) 18.2 0.44 Y (ay) 15.9 0.28

= hiag IR 1B Y} (1yay) 28.4 0.38 Y} (1qa1) 28.6 0.25

£ BF1x SF2 Yi(loby) | 164 0.38 Y2 (1oby) 15,1 0.33

2 1o IRITB | vip,n) | 186 035 Yi(loby) | 226 032
o

g BF1xSF3 Y (l3cp) | 145 0.48 Y!(13c1) | 209 0.35

g T3l IR 1B Yi(l3cy) | 247 0.38 Yi(l3cy) | 335 0.33

n BF1x SF4 Yl(14dg) | 208 039 Yi(lgdy) | 197 033

P4 PRIEB [y qq) | 309 028 Yi(hady) | 258 030

BF2x SF1 YZ(hap) | 174 0.36 Y2 (lay) | 118 0.29

haz IR 1B | y2agy | 279 033 Y2(hag) | 172 027

s BE2x SF2 YZ2(Iobp) | 148 0.42 Y2 (Ipbp) | 246 0.28

£ 202 TR 1B | y2(hoby) | 269 0.33 Y2(Iobp) | 358 0.26

- BF2x SF3 Y?(l3cp) | 183 0.31 Y2 (l3cp) | 141 0.28

£ 12 1R UB 1 vz Igcn) | 282 0.38 Y2(l3co) | 238 0.28
'_

BF2x SF4 Y2 (Igdo) | 196 0.42 Y2 (Iado) | 161 0.36

lad2 PR VB 17y 2 (14dy) | 307 039 Y2(lgdp) | 205 0.34

BF3x SF1 Yi(ljag) | 189 0.38 Yi(hag) | 137 0.30

= a3 IR TB | v3pyag) | 261 0.31 Yi(lhag) | 219 0.29
1S

5 BF3x SF2 Y (lobg) | 223 0.37 Y (lpb3) | 188 0.35

g Lo, PR IB | v3p,ng) | 349 045 | Y (lobg) | 311 032

2 BF3x SF3 Yi(l3e3) | 152 0.38 Yi(l3c3) | 161 0.39

g I3c3R3TB [ v3(1509) | 209 0.35 Y, (13¢3) | 282 0.25

i BF3x SF4 Yi(lgdg3) | 114 0.29 Yi(l4d3) | 238 035

P4d3 TR3TB [ v3(1,d5) | 198 0.28 Yi(lgadg) | 375 031

Source: author's own calculations.

The risks associated with changing the external
macro-profile are combined factors that demonstrate the
lack of a systemic link between government agricultural
financing programs and the majority of enterprises
agribusiness. This factor has a high matching factor
(Cconerence = 0.39, Cum. = 20.8 %), which is formed in the
plane of separation of a significant proportion of
enterprises from the implementation of the strategy and
state agricultural development programs, which forms
«60% of the consumption fund and provides

employment». The coefficient of coherence of external
macro-risks relative to the financial system, the value of
which equals 0.28, describes the parameters of the
restriction on the formation of financial resources of
enterprises agribusiness by attracting external borrowings
in the financial market, inflation rates, and the cost of
loans.

It should be noted that the financial crisis of 2015-
2016 has had a lesser impact on lending to large
agribusiness enterprises (agroholdings), the production
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process of which includes the stages of harvesting,
storage, processing and export of agricultural products.
For example, for small and medium enterprises in 2016 in
general, it became crucial in the sense of continuing
existence due to reduced funding, the growth of price
disparity and high taxes.

For enterprises of the first group with equal level and
the best signals of the financial potential, as well as the
two groups — with a stable level of risk, indicators of the
state of financial system, which indicate a relatively
acceptable dynamics of financial development, were
more important than predictable tendencies of the
domestic financial market and the inflation rate (Ceonerence
= 0.43; 0.32). Concern is caused by possible decrease of
market value of enterprises, loss of financial resources
due to reduction of investment projects, new wave of
redistribution of property in agribusiness.

Internal risks have formed the main factors - the
possibility of covering production costs (compared to the
amount of social expenditures) (Ceonerence = 0.42) and
limiting the parameters of the formation of financial
resources at the expense of domestic sources (Ceonerence =
0.39). The first factor is associated with a decrease in
current costs, due to reduced salary and material
consumption of products. It is believed that this can only
be achieved by increasing productivity, introducing
innovative technologies into production, and thus creating
an effective material base for the investment
attractiveness of enterprises and financing their activities.
The second factor is caused by the shortage of own
current assets, which, according to the expressed position
of specialists-agrarians, is complicated by the
achievement of break-even production (Cconerence = 0.36),
which is relevant for all groups of agribusiness
enterprises. According to experts, the prospect of this
factor is disappointing, as the formation of financial
reserves at the expense of their own sources will depend
directly on the lack of external financing.

Conclusions. Risk factors act as an unordered set of
features that collectively reveal and formalize the
financial paradigm. Moreover, the factor events of the
external and internal environment in the field of
managerial influence are integrated with the risk-set, and
thus, the phenomenon of multivariate risk situations. The
risks identified by the classification criteria are analyzed
from the standpoint of information security, depth of
research and developed system of indicators of
evaluation. If the nature of the information is weakly
formalized, the choice is made in favor of intuitive
methods of forecasting. It should be noted that solutions
obtained on the basis of heuristic methods relate to a set
of acceptable solutions of prediction of risk. The
availability of reliable statistical information about the
risk situation contributes to the possibility of
manifestation of changes in mathematical regularities.
The interaction of heuristic procedures for assessing risk
factors creates a plurality of flowcharts of their combined
solution in constructing predictive models.

Forming lines of measuring the risk in the financial
system allowed of the enterprises agribusiness to use
quantitative and qualitative characteristics without

limiting their possible relationships to bring alignment
asymmetry of financial losses, and as a result, provide the
most promising area of information processing through a
combination of methods of multivariate analysis of
factors. This is especially true for the system of exchange
of credit information, when selecting indicators of the
state of financial system of business entities in the field of
agriculture. Large-scale research should become the basis
for financial monitoring, development of financial
forecasting systems. Participation in independent expert
research and the position of enterprises agribusiness
should be recognized at system of state strategic
management by indicators of the sector-specific
development benchmarks.
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