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Solntsev S. 0., Ovchynnikova A. V. Model of marketing risks assessment in investment projects

The goal of the article is the study of theoretical and methodical grounds of assessing marketing risks when realising investment projects for increase of
efficiency of making managerial decisions and minimisation of the level of marketing risks. In the result of the study the article offers to allocate the stage of
assessment in the process of management, consisting of detection, analysis and assessment of marketing risks. Structurisation of methods of assessment of
marketing risks allowed supplementing the existing groups of methods of assessment of risks using methods of marketing studies of consumer behaviour and
develop a model of stage-by-stage complex assessment of marketing risks in investment projects, which is based on the study of the process of market exchange
of enterprises and modelling behaviour of consumers under market conditions. The prospect of further studies is identification of sources and specific features

of assessing marketing risks during the further stages of realisation of an investment project and when a commodity enters the market.
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ConHyee C. A., O84uHHUKo8d A. B. Modenb oyeHU8aHuUs MapKemuH208bIX
PUCKOB 8 UHBECMUYUOHHBIX POeKMax

Lenblo cmameu Agnsemca uccnedogaHue meopemuyeckux U memoouye-
CKUX OCHOB OUEHUBOHUA MAPKeMUH208bIX PUCKO8 MPU Peanu3ayuu uHee-
CMUYUOHHbIX NPOEKMO8 018 MOBbILEHUA IHHEKMUBHOCMU NPUHAMUS
YPasAeHYecKUX peweHull U MUHUMU3QUUU YPOBHA MApPKemUH208bIX pu-
cKo8. B pesynbmame uccaedosaHus npednoxeHo 8bidenums aman oye-
HUBAHUA 8 Npoyecce ynpasneHus, COCMoAWul U3 8bIABAEHUS, aHAU3A U
OUEeHKU MapKemUuH208bIX puckos. CmpyKkmypu3ayus memooos OUeHUBaHUs
MapKemUH208bIX PUCKOB 10380/1UMG O0MOAHUMb Cywecmsytoujue 2pynmbl
Memodo8 OUeHUBAHUA PUCKO8 Memodamu MapKemuH208bIX Uccnedo8aHull
nompebumesnbckozo nosedeHus U pa3pabomams Modenb M03MANHO20
KOMMNEKCHO20 OUEHUBAHUA MAPKemMUH208bIX PUCKO8 8 UHBECMULYUOHHbIX
MPOEKMaAx, KOMOPas OCHOBAHA HA UCCAEO08AHUU MPOUECCA PbIHOYHO20 06-
MeHa npednpusmuli u modenuposaHuu nosedeHus nompebumeneli 8 pobi-
HOYHbIX ycnosusx. [Tepcnekmugoli danbHeliwux uccnedosarull Aensemca
onpedesneHue UCMOYHUKO8 U 0CObeHHOCMel OUeHUBAHUA MApPKeMUH208bIX
PUCKO8 Ha MOCAEAYIOWUX (a3aX Peanu3ayuu UHBECMUYUOHHO20 MPOEKMa U
Mpu 8bIBeOEHUU MOBAPA HA PLIHOK.
Kntouesele cnoea: MapkemuHz08ble PUCKU, OUEHUBAHUE MAPKeMUH208bIX
puckos, nosedeHue nompebumened, MOOeb OUEHUBAHUA MAPKeMUH208bIX
pUCKo8.
Puc.: 1. Tabn.: 1. dopmyn: 1. buba.: 14.
ConHyee Cepzeli Anexceesuy — 0OKMOp (pU3UKO-MAMeMaMUYecKux Hayk,
npodpeccop, 3aeedyrowuli Kagedpol, Kahedpa NPOMbIWAEHHO20 MAPKe-
muHea, HayuoHanbHbIl mexHuveckuli yHusepcumem YkpauHsl «Kuegckuli
noaumexHuyeckuii uHcmumymy (np. Mo6edsl, 37, Kues, 03056, YkpauHa)
0syuHHUKoBa AHHa BauecnagoeHa — acnupaHmka, HayuoHaneHe!l mexHu-
yeckull yHugepcumem YkpauHe! «Kuesckuli monumexHuyeckuli uHcmumymby»
(np. Mobedsl, 37, Kues, 03056, YkpauHa)
E-mail: anya.ovchinnikova@gmail.com

he economic recession in Ukraine is marked with de-
creasing investments in the industrial sector of the
economy of Ukraine, one of the reasons for which is
companies’ restraint in implementation of the long-term in-
vestment projects due to the high uncertainty in the market
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Connyee C. 0., OsyuHHikoea A. B. Modenb oyiHIOBAHHA MAPKeMUH208UX
pu3ukie 8 iHeecmuyiliHux npoekmax

Memoto cmammi € docnidxeHHs meopemuyHUX ma MemoOduyHuX 3acad
OUiHIOBAHHA MAPKeMUH208UX PU3UKIie npu peanisauii iHeecmuyiliHux npo-
eKkmie 0718 Mi0BULEHHA eGheKmusHOCMI NPUUHAMMA yIpPasiHCLKUX pilueHb
ma MiHImi3ayii pieHa MapkemuH208ux pu3ukie. Y pesynsmami 0ocnioneH-
HS 30MPONOHOBAHO BUOKPEMUMU eman OUiHIBAHHA 8 MPOUEC YrpasiHHs,
WO CKNadamumembCa 3 BUABNEHHSA, GHANI3Y MA OUIHKU MapKemuH208UX
pu3ukis. Cmpykmypu3sayis Mmemodie OYiHKBAHHS MAPKeMUH208UX PU3UKie
Hadana moxausicme 00NosHUMU iCHytoui 2pynu Memodie memodamu map-
KemuHeosux 00cnioxeHb croxus4oi nosediHku ma po3pobumu modessb
10emManHo20 KOMMAEKCHO20 OUIHIBAHHA MAPKEMUH208UX PU3UKiE 8 iHeec-
muyitiHux Mpoekmax, AKa 3aCHOBAHA HA 00CAIOHEHHI MPoyecy PUHKOB020
06miHy nidnpuemcme ma MoOento8aHHI MOBEOIHKU CMOXUBAYI8 Y PUHKOBUX
ymosax. [lepcrnekmusoro nodanbuiux 00cidHeHs € 8U3HAYEHHS 0Xepen ma
ocobnusocmeli OUiHKOBAHHA MAPKEMUH208UX PU3UKi8 HA M00AMbUWIUX a3ax
peanizayji iHeecmuyiliHo2o npPoekmy ma npu 8ueedeHHi Mosapy Ha PUHOK.
Kntouoei coea: mapkemuH208i pu3UKU, OUIHIOBAHHA MAPKEMUH208UX pu3u-
Kig, 108e0iHKa CroXuBayie, Mooesb OUIHBAHHA MAPKEMUH208UX PU3UKiE
Puc.: 1. Taba.: 1. ®opmyn: 1. bi6a.: 14.
ConHyee Cepeili Onekciliosuy — 0OKMOP hi3UKO-MAMEMAMUYHUX HAYK,
npocpecop, 3asidysay Kagedpu, Kagedpa MPoMUC08020 MapKemuHeay, Ha-
uioHanbHUl mexHivHull yHisepcumem Ykpaiu «Kuiscokull nosimexHiyHul
iHcmumym» (np. Mepemoeu, 37, Kuis, 03056, YkpaiHa)
OsuuHHiKo8a AHHa BauecnasieHa — acnipaHm, HauyioHanbHuli mexHivHul
yHigepcumem YkpaiHu «Kuigcokuli monimexHiynuti incmumym» (np. lepe-
moeu, 37, Kuis, 03056, YkpaiHa)
E-mail: anya.ovchinnikova@gmail.com

environment and, consequently, a high level of marketing
risks. The crises of 1998 and 2008 made the managers real-
ize that the existing approaches to the marketing risk assess-
ment cannot by applied in full and are to be supplemented
with more detailed market research of consumer behavior
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and at the early stages of the implementation of the invest-
ment projects.

The marketing risk assessment is of great concern for the
investment-attractive markets, the alternative energy market of
Ukraine being among such. On one hand, this can be explained
by the irreversible exhaustion of traditional energy sources,
increasing prices, and environmental pollution; on the other
hand, by significant raw materials available for the production
of alternative fuels in Ukraine and favorable geographical loca-
tion. This is why the marketing investment risks assessment for
the investment projects at the alternative energy market is vital
for local companies.

The risks in entrepreneurship are covered in the major
works of F. Knight, J. Neumann, A. Smith, and A. Marshall.
Among native and foreign scientists who studied the prob-
lem of risk assessment management are as follows: T. Bach-
kai, A. Alhin, I. Blank, I. Balabanov, V. Vitlinskiy, N. Vnukova,
G. Velykoivanenko, O. Gavrysh, V. Dergachova, L. Dovgan,
P. Krush, O. Okhrimenko, B. Reizberg, N. Simchenko, D. Stech-
enko, Ye. Utkin, V. Shapkin, U. Sharp, and others. The signifi-
cant contribution to the study of marketing risks is made by
S. Illiashenko, S. Solntsev, A. Starostina, V. Kravchenko, and
L. Balabanova.

However, most risk assessment techniques do not pro-
vide for detailed analysis of the market situation and quantita-
tive assessment of marketing risks depending on conditions in
the market environment, which determines the importance of
the further theoretical insights in this direction.

The purpose of the article is to study the theoretical and
methodological foundations of marketing risk assessment in
case of implementation of the investment projects with the
purpose to improve the efficiency of managerial decisions and
minimize the level of marketing risks.

he need of the companies to make decisions under the

conditions of the limited information is related to a sig-

nificant internal and external uncertainty that creates
risk. In case of the implementation of the investment projects,
the companies face the need to make decisions on the prob-
ability of commercial success of the investment project, that
requires detailed analysis of market environment.

The nature of the market risk emergence is defined by
uncertainty in the information environment of the company
due to the activity of the business entities in the marketing en-
vironment [3 - 6, 8, 9, 12]. Some scholars treat risks as compo-
nents of the other risk groups, or isolate the point up the com-
ponents of the marketing risks, treating them separately, with
no relation to the marketing risks [3, 4, 8, 10]. The definition
of the marketing risk is proposed based on the analysis of the
essence of marketing risks. The marketing risk is the econom-
ic category that describes the uncertainty in the information
environment of the company due to the marketing environ-
ment factors directly affecting the process of market exchange
process between producers and consumers in the competitive
environment (direct marketing risks), or arising out of market
exchange, but have a direct influence on industrial and business
activity of the companies (affiliated marketing risks). Proceed-
ing from the above definition of the marketing risks, the nature
of the marketing risk emergence has been considered. Thus, the
marketing risks have been classified with the purpose of their
further identification based on the above criteria.

In case of the implementation of the investment projects,
to reveal the marketing risks it is required to use several inter-
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related classification criteria, namely, based on field of origin,
type of influence on the process of the market exchange, and
economic counteragents [7-10, 12]. Thus, the external market-
ing risks shall include the risks of macro-marketing, meso-mar-
keting, and micro-marketing environments. The internal ones
shall include the marketing risks of the internal environment of
the company. According to the types of the subjects the risks
are classified into consumer risks, competitor risks, risks of
suppliers, state, agents, etc. The competitor risk shall include
the risks of the current competitors, risks of the potential com-
petitors, and risks of the substitute goods. The consumer risks
shall include the risks of the direct influence on the company,
as well as the price sensitivity risks. The supplier risks shall
include the risks of the raw materials suppliers, components,
workforce, and equipment. The agent risks shall include the
risks of the logistics, trade, marketing agents, and lending and
financial institutions. The risks of the contact audience shall
include the risks of mass media, financial circles, NGOs, and
public institutions. The risks of the internal and meso-market-
ing environment are referred to the direct marketing risks; and
the risks of the macro-marketing environment are referred to
the affiliated marketing risks.

Apart from identification of the type of the risk, it is re-
quired to cover the blocking factors formed in the marketing
environment and being obligatory, but not sufficient, condi-
tions for decision-making as to the expediency of the imple-
mentation of the investment projects. Normally, such factors
are under review in the business plan, namely, the marketing
plan. We believe they need to be grouped separately as the
blocking factors are the basis for the further development of
the product and marketing strategies and determination of the
marketing risks level (Table 1).

Table 1
Blocking Risk Factors
(drawn by the author based on sources 13, 14)
Group of Blocking Subgroups of Factors
Factors
Competition law
Condition of the foreign economic
activity
o Price regulation for goods and services
Legislative

Restrictions Goods standardization

Regulation of the advertisement activ-
ity of the company

Document flow and obtaining permits,
certificates, etc.

Market capacity

Restraint Operating characteristics of goods

of Demand

Conditions of supply and settlement

Seasonality

Price discrimination

Unique character of the technological,

Restraint of Supply | and production lines

Control over distribution channels

Protection of intellectual property rights

Assessment is one of the stages of the marketing risk
management [3, 8]. The necessity of improving the sequence
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of stages of marketing risk management, which involves the
separation the assessment stage in order to identify causal rela-
tionships between risk factors and elements of their profit gen-
eration, is proven. The assessment shall include: (1) risk identi-
fication, (2) risk analysis, which includes determination of the
consequences of occurrence of the risk event, the probability of
risk event, and the opportunity to influence on risk factor, and
(3) risk evaluation.

plies only a few methods of risk assessment, namely, expert

methods, sensitivity analysis, statistics, simulation modeling,
etc., are mostly used. ISO 31010-2009 standards, which cover
most of the existing risk assessment techniques, are offered to
serve the basis for risk assessment methods [2]. Such methods
include: (1) look-up methods (aimed to identify groups of risk
factors), (2) supporting methods (tools for the other methods
for obtaining information), (3) scenario analysis (identification
of casual relations) (4) functional analysis (identifying «bottle-
necks» and latent risk areas), (5) control assessment (elimina-
tion of risks at production), (6) statistical methods (quantitative
risk assessment). Such methods are not usually studies by local
scholars, but being widely used in the world.

The existing methods of marketing risk assessment do
not cover in full the market situation, and, consequently, do
not give the possibility to determine the probability of com-
mercial success of the investment project. The classification of
risk study techniques let classify the risk assessment methods
according to the sources of information, namely, three groups
of methods have been identified: subject-oriented, object-
oriented, and combined methods. Such classification made it
possible to analyze the advantages and disadvantages of risk as-
sessment techniques based on the sources of information, and
to determine that existing methods do not cover the analysis of
consumer preferences and behavior. Therefore, it was conclud-
ed about the necessity to supplement the risk assessment tech-
niques with the methods of marketing research of consumer
behavior which relates to the subject-oriented group. The com-
prehensive application of such techniques provides the greatest
reduction in market uncertainty. For comprehensive marketing
risk assessment, the necessity to combine different techniques
of marketing risk assessment is detected. The model of market-
ing risk assessment, which is based on modeling of consumer
behavior on the conditions of variability of product attributes
and competitive pricing strategies to determine the projected
cash flow for the investment project, which enables to deter-
mine the likelihood of different levels of return of the project
(Pic. 1), has been worked out.

The first stage is to identify the risk factors. Firstly, the
analytical model of the target function allowing analyzing the
marketing environment factors, based on their impact on ele-
ments of profit generation of the company, is created. The next
step is to identify the risk factors according to the sources of
marketing risk, which is based on analysis of the marketing en-
vironment using checklists. The second stage is to analyze the
risk factors. The analysis is to be conducted in two ways: the
analysis of the elements of profit generation, and the analysis
of the risk factors.

When analyzing the elements of the profit generation,
the first step shall be to apply the sensitivity analysis aimed at
identifying the elements of the profit generation which exert a
significant influence on performance of the project implemen-
tation. The next step is to determine the range of variation of

It was found out that domestic practice of risk assessment ap-
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the elements of the profit generation based on the groups as fol-
lows: incomes and expenses. The incomes shall include «sales
volume» and «price», measured on the basis of the conjoint
analysis. The expenses shall include internal costs (production,
personnel), for which the technique of primary hazard analysis
shall be applied; and external ones (price for electricity, raw ma-
terials, transportation, etc.), which should be assessed by apply-
ing forecasting techniques and expert evaluation method. It was
determined that when analyzing the risk factors, it is required
to define the consequences of the occurrence of the risk event,
its probability, level of influence on project, and the level of the
potential influence on risk factor which is to be defined based on
the place of the company in the marketing environment.

The final state of the marketing risk assessment shall be
the evaluation of the level of the marketing risks. Stimulation
method is offered to be used as such method gives the possibil-
ity to assess a wide range of scenarios of the events, and de-
fine the fluctuation of the efficiency indices in case of different
courses of events. The risk level shall be defined on the basis of
the statistics data processing.

The income elements of profit generation are covered in
details: sales volume and price. The criteria defining the market
situation and influencing the methods of research haven been
defined: the level of goods novelty, demand level, and type of
consumers, which gives the possibility to forecast the potential
financial flow in case of the implementation of the project. The
following criteria are sorted out:

+ the level of novelty of goods: (1) fundamentally new
goods, (2) goods of fundamental novelty, (3) goods of
new field of use, (4) renewed goods, (5) goods new for
specific market, (6) existing goods, but new for the
company;

+ demand level, based on analysis of correlation of de-
mand and supply;

+ consumers: final, industrial.

havior depending on the market situation is based on

the analysis of the application of the conjoint analysis
and research of the peculiar behavior of consumers depending
of the market condition. Thus, the application of its different
types based on such criteria as time of interview, sample size,
number of the attributes of goods, necessity of price research,
and type of questioning, has been offered.

The existing restrictions, advantages and disadvantages
of the use for the choice of the strategies and marketing risks
management tools have been analyzed. The matrix method of
the analysis based on such criteria as probability of the occur-
rence of the risk event, influence of the project and potential
influence on risk factor has been offered to serve as the basis
of defining the strategies and tools. It should be noted that
the possibility to influence the risk factor is determined by the
place in the marketing environment of the company: macro-
marketing environment is characterized by low influence; me-
so-marketing — the average one; and internal — a high one. The
strategies of the marketing risk management are determined
according to the matrix quadrants.

To choose the set of the strategies and tools of marketing
risk management, it is offered to use the procedure as follows [11]:

+ riskanalysis through matrix method based on criteria
as follows: probability of the occurrence of the risk
event, influence on project, potential influence on the
risk factor;

D etermination of the methods of study of consumer be-
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+ determination of the basic management strategies for
each group of risks;

+ targeting the most significant group of factors of the
marketing risks;

+ determination of the potential losses for the company
based on occurrence of each risk event;

+ determination of the tools of influence on risk factor
as to cost of their implementation;

+ application of the scenario approach to defining the
potential ways of the implementation of the tools;

+ choice of the tools on risk management on the basis
of the correlation of expenses for risk management
and the level of potential losses.

The area of the inefficient managerial decisions and the
area of the efficient decisions shall be defined by the ratio cal-
culated as follows:

>
j=1n

=n7,
> Dam,

where K; — the ratio of efficiency of managerial decision of
i-scenario, defined as the correlation of the cost of the sold risk
management tools and amount of the potential losses due to
the occurrence of the risk event; I — the cost of the sold n-risk
management tools in i-scenario; Dam, — amount of n-potential
losses due to the occurrence of the risk events in i-scenario.

In case the managerial decisions efficiency ratio is below 1,
the scenario is efficient; and the lower the value of the index
is, the higher the efficiency is. In case the ratio is above 1, the
scenario is inefficient; and the higher the ratio is, the lower the
scenario efficiency is. The scenario approach gives the possi-
bility to choose the most efficient scenario, but subject to the
budgetary restrictions of the company.

The application of the offered procedure gives the pos-
sibility to work out the set of the managerial decisions, charac-
terized by the higher profitability of the risk management mea-
sures and covering the budgetary restrictions of the company.

1)

CONCLUSION

The undertaken study of the theoretical insights and ex-
perience of marketing risk assessment in the investment proj-
ects gave the possibility to classify the marketing risks based on
field of emergence, type of impact on market exchange process,
and economic counteragents, which serve the basis for reveal-
ing the risk factors. It is offered to distinguish the assessment
stage in the management process, which would comprise of
revealing, analyzing, and assessing the marketing risks. The
structuring of the methods of risk assessment gave the possi-
bility to update the existing groups of methods by the methods
of the marketing study of consumer behavior, and work out
the model of the staged comprehensive assessment of the mar-
keting risks in the investment projects, based on study of the
market exchange process of the companies and modeling of the
consumer behavior under market conditions, which enables to
define the probability of the different levels of profitability of
the investment project. The procedure for choosing the set of
strategies and tools for marketing risk management, which en-
visages the application of such method allowing to analyze all
possible ways of use of risk management tools and choose the
set of the managerial decisions with maximization of the profit-
ability of sale and addressing corporate budgetary restrictions,
has been defined. |
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HENPEPbIBHASI MOJENb ®UHAHCOBO0 B3AUMOZEACTBUA NPEANPUATHIA
B BbINONHEHUN UHBECTULIMOHHOI 0 NPOEKTA

KY3HWYEHKO B. M.

YK 330.4:519.86
KysnnueHko B. M. HenpepbigHas moaenb GrHaHCOBOro B3auMOAeIiCTBIA NPeANPUATIIA B BbINONHEHNN MHBECTLIVIOHHOTO NPoeKTa

PaccmompeH 8eposmHocmHbIli M00X00 K MoOenu mogapHo-0eHeXtHo20 pacnpedeneHus 80 8pemeHu 6r0Hema UH8eCMUYUOHHO20 NPoekma Mexdy npeo-
npusmusmu Ha 6ase ueneli Mapkosa (OuckpemHas modens) u Ha 6ase cucmembl AuHeliHbIX OugepeHyuansbHoiX ypasHeHul (HenpepbigHas modens). [as
peweHus duckpemHol Modenu ucnonb3yemcs memoo z-npeobpaszosarull, 0113 peweHus HenpepsisHol modenu — npeobpaszosaxue /lanaaca. Cmoxacmuyeckas
mampuya yeneii Mapkosa noaHocmeto onpedensgem OuckpemHyto modess pacnpedeneHus 6100xema UHBECMULUOHHO20 Mpoekma Mexdy npednpusmuamu,
0 OughhepeHyUabHAA Mampuya — HermpepbIBHyko Modesb 3mo20 pacnpedeneHus. Mcnoav3osaHue z-npeobpasosaHus u npeobpasosarus Jlanaaca no3soasem
Halimu peweHus 3a0a4 8 aHanumuyeckoli hopme. losyyeHHble BbIPAXEHUS YNPOWaOM GHAAU3 U pacyem cocmosHuli cucmemsl Mo CPABHEHUIO ¢ Opyaumu
Memodamu. YemaHaenueaemcs 83aumocss3b mMexdy OUCKpemHoli U HerpepbisHOl MOOenaMU, mo ecmb peweHus amux 3aday npu t = n cosnadarom.

Kntouesbie cnosa: cmoxacmuyeckas mampuya, yenu Mapkosa, z-npeobpasosaHue, duepeHyuansHas mampuya, npeobpasosaHue Jlanaaca, aHanumu-
yeckas gopma.
®opmyn: 20. bubn.: 10.

Ky3Huuenko Baadumup Muxalinosuy — KaHOUOAM hu3UKO-Mamemamu4eckux Hayk, doueHm, doyeHm Kaghedpbl SKOHOMUKO-MAMeMamu4ecKux Memooos u
UHGOPMAYUOHHbIX mexHono2ull, XapbKoscKull uHCmumym (hUHaHCo8 YKpAUHCKo20 20Cy0apcmaeHH020 yHUBepcumema (uHaHCo8 U MexoyHapooHol mop-

208U (nep. [nemHesckud, 5, Xapbkos, 61003, YkpauHa)
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Y/IK 330.4:519.86
Ky3HiuerKo B. M. be3nepepeHa modens ghiHaHcosoi 63aemooil
nidnpuemcme y 8UKOHAHHI iHeecmuyiliHo2o mpoekmy

Po32naHymo imosipHicHuli nioxio 0o modesi MosapHO-2pOW08020 PO3No-
diny & wuaci 6rodxemy iHeecmuyiliHo20 mpoekmy Mmix midnpueMcmMeamu
Ha 6a3i naHytoeie Mapkosa (duckpemHa modenb) ma Ha 6a3i cucmemu fi-
HiliHux OucpepeHuianeHux pieHAHb (6e3nepepsHa modens). [na supiweHHa
duckpemHoi modesi BUKopUCMOBYEMbCA MeMO0 Z-nepemsopeHs, 0715 8UPI-
weHHs be3nepepsHoi modeni — nepemeoperHs Jlannaca. CmoxacmuyHa ma-
mpuya naHyrozie Mapkosa yinkom 8usHavae duckpemHy modesnb po3nodiny
brodxemy iHeecmuyiliHo2o npoekmy mixe nionpuemcmeamu, a dugepeHui-
anbHa Mampuysa — 6eanepepsHy modesb 4bo2o po3nodiny. BukopucmaHHA
Z2-riepemaeopeHHs | nepemeoperHa Jlanaaca 00360/7€ 3HAUMU 8upiweHHA
3080aHb 8 aHANIMUYHIl (hopmi. OMPUMAHI BUPAXEHHA CTIPOUYIOMb aHANI3
i po3paxyHok cmaHie cucmemu nopigHAHO 3 iHWUMU Memodamu. Bcmaros-
/IOEMBCA B3AEMO38'A30K MiX OUCKpemHOKo i be3nepepeHoto mModenamu,
mo6mo eupiwieHHA Yyux 3080aHb npu t = n 36ieatomecs.

Knrouoei cnoea: cmoxacmuyHa Mampuus, naHyto2u MapKoea, z-repemeopeHHs,
OuchepeHyianbHa Mampuus, nepemeoperHs Jlanaaca, aHAAIMUYHa hopma.
®opmyn: 20. biba.: 10.

Ky3HiueHko Bonodumup Muxaiinoguy — KaHOUOaM hi3uKo-mMamemamuyHux
HayK, doueHm, 0oueHm Kagedpu eKoHOMIKO-MamemamuyHux memodie ma
iHghopmauiliHux mexHonoeili, Xapkiscekuli iHcmumym giHaHcie YkpaiHcbkoeo
OepxasHo20 yHigepcumemy giHaHcie i mixcHapooHoi mopeieni (nep. Mnem-
Hbo8cbKul, 5, Xapkis, 61003, YkpaiHa)
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Kuznichenko V. M. Continuous Model of Financial Interaction
of Enterprises when Carrying Out an Investment Project

The article considers a probabilistic approach to the model of the commod-
ity-money time distribution of the budget of an investment project between
enterprises on the basis of Markov chains (discrete model) and on the basis
of the system of linear differential equations (continuous model). In order to
solve the discrete model, the z-transform method is used, and for solution of
the continuous model - the Laplace transform is used. The stochastic matrix
of Markov chains completely identifies the discrete model of distribution of
the budget of an investment project between enterprises, and the differential
matrix — the continuous model of this distribution. The use of z-transform and
Laplace transform allows finding a solution of tasks in the analytical form.
The obtained expressions simplify analysis and calculation of states of the
system compared to other methods. The article establishes interconnection
between the discrete and continuous models, in other words, solutions of
these tasks are similar if t = n.
Key words: stochastic matrix, Markov chains, z-transform, differential matrix,
Laplace transform, analytical form.
Formulae: 20. Bibl.: 10.
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