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The analytical review of the marketing planning tools in the business market
shows a problem associated with the insufficient level of adaptability of
management systems to changes in the sources and nature of external data. This
leads to difficulties in working with up-to-date analytics from various sources
and types of data, and the need to take into account quantitative and qualitative
economic information. This problem requires the development of new conceptual
approaches, mathematical methods and models for the formation of effective
management decisions, as well as justification of the need to use information
technology at two levels: technological (Big Data, OLAP technologies, fuzzy sets,
neural networks) and functional (digital marketing, human resource management,
etc.), which will allow combining the use of tools of the fourth industrial revolution
with promising areas of marketing planning in the business market. The article
develops a concept of modelling marketing planning in the business market with
the use of intelligent information systems, which contains four levels (conceptual,
methodological, model, instrumental), combines the developed methods, models
and tools for solving marketing planning tasks and, through the implementation
of a developed system of economic and mathematical models (in particular,
models and methods of intellectual analysis, use of neural network technologies
for forecasting multidimensional data and neuro-fuzzy management), provides
a substantiation of the system interaction of the levels. The concept provides
a justification for the systemic interaction of levels, which opens up ways to
modernise the existing information systems of marketing planning in the business
market with the developed set of tools to improve the economic efficiency of
enterprise management by means of intelligent information systems.
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[IpoBenenuii aHaiTHYHUI OV IHCTPYMEHTapil0 MApPKETHHTOBOTO IUIAHYBaHHS
Ha JIJIOBOMY PHHKY CBiJYMTh HpO NpoOlieMy, sKa MOB’s3aHa 3 HEJOCTaTHIM
piBHEM aJanTHBHOCTI CHCTEM YIpPAaBIiHHA OO 3MIiH JDKEpeNl Ta XapakTepy
30BHIMIHIX JaHUX. [le 3yMOBmIOE CKIIagHOII B pOOOTi 3 aKTyaIbHOIO aHATITHKOIO
3 pi3HHX JDKEpeI 1 TUIIB JJaHWX, HEOOXIAHICTh BpaxyBaHHsI KUIbKICHOT Ta sSIKiCHOT
eKkoHoMiyHOi iHQopmanii. 3a3HadeHa npoOiema MoTpedye po3poOKH HOBUX
KOHIENITYaJIbHHUX ITiJXOMiB, MATEMaTHYHUX METOJIB 1 MoAeNeH st PopMyBaHHS
e(eKTUBHUX VIPABIIHCBKUAX PIlICHb, a TaKOK OOIPYHTYBaHHS HEOOXiTHOCTI
3acToCyBaHHA iH(OPMAMiHHUX TEXHOJOTIH Ha IBOX PIBHAX: TEXHOJOTIUHOMY
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(Bemuki [Hani, OLAP-TexHOMOTIi, HEUYiTKI MHOXXWHHU, HEHPOHHI MeEpexi) Ta
(yHKIIOHATFHOMY (IIU(PPOBUA MAPKETHHT, YIPABIIHHS JIOACHKIMH PECYpCaMu
Ta iHIII), 0 JacTh 3MOTY MOEIHATH BUKOPHCTAHHS 1HCTPYMEHTApPiI0 4eTBEPTOi
MPOMUCIIOBOI PEBOJIONIT 3 MEPCIEKTHBHUMH HaIlpsSIMKaMHd MapKETHHIOBOTO
IUIAaHYBaHHS Ha JUJIOBOMY pPHHKY Y pPEXHMI pealbHOro yacy. Po3pobieHo
KOHIIETIIIIIO MOJIEJIIOBAaHHSI MapKETHHIOBOTO IUIaHYBaHHS Ha JIOBOMY PHHKY i3
3aCTOCYBAHHSM IHTEINEKTYaIbHUX 1H(QOPMALIHHIUX CHUCTEM, SKa MICTUTh YOTHPH
piBHS (KOHIIENTYalbHWH, METOOUYHUHA, MOAEIBHHUNA, IHCTPYMEHTAJIbHUN),
00’emHyE po3poONeHi MeToau, MOIedi Ta I1HCTPYMEHTH I BUPIMIESHHS
3aJa4 MapKeTHHIOBOTO IUIAHYBaHHS Ta 3a pPaxyHOK peaiizauii po30ymoBaHOl
CHCTEMU EKOHOMIKO-MaTeMaTHYHHX Mopjeneil (30Kkpema, Mopened 1 MeToxiB
IHTEJIEKTYaJIbHOTO aHalli3y, BUKOPHUCTAHHS HEWPOMEPEKEBUX TEXHOJIOTIH s
MIPOTHO3yBaHHS 0araTOBUMIPHUX MJaHHX Ta HEWPO-HEYiTKOrO YIPaBIiHHA B
PEeXUMi pearbHOTO Yacy) Ja€ 3MOTY MiIBUIIUTH €(EeKTHBHICTh MAPKETHHTOBOTO
mianyBaHHs. KoHnermiriss 3a0e3medye OOTpYHTYBaHHS CHCTEMHOI B3a€MOJIii
PIBHIB, SIK€ BIJKpUBA€E IUIIXM MOJEPHi3alii iCHYIOUMX 1H()OpPMAIHUX CHUCTEM
MapKETHHIOBOTO IUIaHYyBaHHS Ha JIUIOBOMY PHHKY pPO3pPOOJIEHUM KOMILIEKCOM

IHCTpYMEHTIB

U IABUILEHHS

€KOHOMIYHOI ~e()eKTHBHOCTI  yHpaBIiHHSA

M ITPUEMCTBOM 3aC00aMH iHTETIEKTYaTbHIX 1HPOPMAIIIITHIX CUCTEM.

Problem Statement

The modern economy is focused on the use of informa-
tion technology in solving marketing planning tasks in the
business market aimed at organizing efficient operations,
supporting sales and increasing profits. Information technol-
ogies are becoming a tool for increasing the competitiveness
of enterprises, and their development is a priority area and
strategic goal both in the world and in Ukraine. That is why
scientists and practitioners in developed countries are now
trying to integrate the use of digital technologies into all busi-
ness management processes. For example, according to the
Digital Spillover report [1], for every dollar invested in digi-
tal technologies, an increase in revenue of $20 was obtained.

Today, the necessary requirements for information
technology are to take into account the conditions of the
Fourth Industrial Revolution. According to Academician
of the National Academy of Sciences of Ukraine Prof.
A. Chukhna [2], «big data, cloud technologies and com-
puting, neural systems, industrial Internet of things, real
and virtual components of the market of goods and ser-
vices, fuzzy modeling — new technologies are now entering
our lives and forming the image of the future society». The
rapid growth of data volumes, their heterogeneity and var-
iability necessitate the use of intelligent information sys-
tems by enterprises, which ensure the implementation of
intelligent technologies (big data, cloud technologies, arti-
ficial neural networks, fuzzy logic, robot programs, etc.)
for business, predictive analytics, information exchange,
and support of management processes. These intelligent
information systems are based on self-learning and self-ad-
justment processes, which enable the development and use
of intelligent technologies to open up new opportunities
and directions for the effective organization and support of
marketing planning in the business market.

Analysis of recent research

One of the key areas of development of intelligent
information systems is marketing. With the development of
information network technologies, marketing has acquired
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new mechanisms for its functioning. Thus, in the work of
Berko A. Y., Vysotska V. A. and Pasichnyk V. V. [3] the
results of a study on solving the problem of modeling and
designing electronic content commerce systems are pre-
sented. The authors propose a classification of e-commerce
systems and e-content commerce systems, develop formal
models of e-content commerce systems, their individual
components, websites, methods and algorithms for design-
ing e-content commerce systems.

To build information tools to support management in mar-
keting, a prerequisite is to maintain the competitiveness of
the enterprise. Thus, the authors Orlov O. O., Gavenko M. S.,
in [4] studied the role of marketing research in retail and the
main source of reliable information about the market. Based
on the research, the authors developed a process for forming
a system for assessing the competitive position of a retailer.

The creation of information systems based on these
processes and models requires prompt processing of data,
which is a key issue in the synthesis of marketing and
information systems and the development of an effective
monitoring system.

Thus, in the works of Nizhnyk V. M., Sharko V. V.,
Gromova O. E. [5, 6], the solution of applied marketing
problems is considered. They studied the tasks of market-
ing and logistics of an industrial enterprise, on the basis of
which an algorithm for the formation of a marketing and
logistics service of an industrial enterprise was developed.
The authors also paid considerable attention to the process
of monitoring the performance of the enterprise to obtain
operational information on changes in the indicators char-
acterizing the components of innovation and investment,
production, marketing and sales, and economic and oper-
ational activities of the enterprise. The author establishes
that the system of monitoring indicators is a prerequisite
for stability and competitiveness of an enterprise.

For adaptive planning in marketing, information sys-
tems also need to have modules that will be aimed at man-
aging the development potential of the enterprise. Thus, in
the works of Gonchar O., Polishchuk I. [7, 8], the mod-
ern conditions and problems of development of marketing
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activities were studied. The authors formulated the princi-
ples of building a mechanism for managing the marketing
potential of industrial enterprises, as well as built a scheme
of functional components of the introduction of a mecha-
nism for managing the marketing potential.

The presented developments in marketing manage-
ment need to be integrated into a holistic concept with a
combination of digital technologies and applied mech-
anisms to support enterprise management. The works of
Balabanova L. V., Zaremba V. P. [9] and Holodniuk O. S.
[10] are devoted to this task. They substantiate the con-
cept of organizing marketing management of enterprises
and applied marketing (branding, benchmarking and com-
petitive intelligence), taking into account their importance
for market participants. The authors propose scientific
and methodological approaches to diagnosing, analyzing
the organization of interaction, and evaluating the effec-
tiveness of strategic changes. The authors pay considera-
ble attention to the scientific and methodological recom-
mendations for improving the organization of marketing
management of enterprises based on the use of information
systems for monitoring marketing innovations.

However, a holistic concept of marketing planning in
the business market in the new conditions of the digital
economy has not been proposed.

Goal setting

The purpose of the article is to develop the concept of
marketing planning in the business market in the digital
economy, which involves the use of intelligent information
systems.

Presentation of the main material

The main areas of development of marketing planning
technologies are digital marketing management, human
resource management and proactive management. Devel-
opment in these areas will be ensured by the introduction
of technologies inherent in the fourth industrial revolution,
namely: cloud technologies, Big Data, OLAP technolo-
gies, fuzzy logic, neural networks. The introduction of new
technologies in marketing planning requires the construc-
tion of a concept that will reflect the interaction of models,
methods and tools to achieve the goals of enterprise man-
agement in the current conditions of society development.

Therefore, on the basis of research [11], the concept of
marketing planning in the business market in the digital
economy with the use of intelligent information systems
has been developed (Fig. 1).

The presented concept shows the relationship between
the four levels of application of an intelligent information
system for marketing planning.

The first level is conceptual. This level includes three
conceptual models (conceptual model of human resource
management, conceptual model of digital marketing man-
agement system, conceptual model of adaptive planning
and management) in the key areas of using intelligent
information systems in marketing planning.

In order to increase the level of automation of market-
ing planning, the methods described in the concept use
the principles and technologies of the fourth industrial
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revolution, which allows modifying a standard information
system to an intelligent one.

The presented intelligent information system highlights
the application of the principles of the Industrial Revolu-
tion 4.0 through the structure of database management,
knowledge base management, and model base manage-
ment systems. The structures that transform an information
system into an intelligent one are highlighted in Fig. 1 are
highlighted in color (Big Data, OLAP technologies, heuris-
tic models, knowledge acquisition system).

The third level is modeling. This level contains mod-
els (cognitive model of enterprise sales activities, model
of sales forecasting based on a neural network, model of
marketing activities of an enterprise, model of operational
processing of Internet data, structural model of a marketing
analytical system, model of a neuro-fuzzy system of auto-
mated enterprise management, structural model of data
exchange in human resources management, neuro-fuzzy
model of adaptive enterprise management, adaptive model
of human resources management, structural model of
human resources management).

For the qualitative application of the set of models of
enterprise management processes presented at the model
level, it is important to determine the relationship between
them, which characterizes the achievement of marketing
planning goals. That is, combining models based on mod-
ern technologies into a set is not enough to improve man-
agement processes. It is necessary to present this set as a
system of economic and mathematical models of marketing
planning in the business market, which determines the use
of models for strategic and operational marketing planning.

Therefore, we will present the set of models of mar-
keting planning in the business market in the digital econ-
omy in the form of a system — S . The elements of the
system are three subsystems (.S,,i =1,3): marketing (.S,),
adaptive management (S, ), human resource management
(S;). Each of the subsystems consists of models (M, ))
that access information about resource capabilities (human
resources), product market, assortment, competitors, and
other commercial information through the enterprise infor-
mation system:

S, ={M,..M, }.k =1K.i=13, Q)

whare i —number of subsystems of enterprise manage-
ment models,

K, — total number of models in the subsystem i
(K, =3,K,=5K,=2).

The marketing subsystem (S, ) is represented by a set
of models: a cognitive model of the enterprise’s sales activ-
ities ( M, ), a model of the enterprise’s marketing activities
(M,,),), amodel of sales forecasting based on a neural net-
work (M ;).

The adaptive management subsystem (.S, ) includes a
set of models: a model of operational processing of Inter-
net data (M, ), a structural model of a marketing analyt-
ical system (M,, ), a model of a neuro-fuzzy system of
automated enterprise management (M,;), an adaptive
model of human resource management ( M,, ), a structural
model of human resource management ( M ,,).). The mod-
els of subsystem S, are aimed at implementing enterprise
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management processes, so the results of their application
are used to determine the set of marketing and human
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Figure 1 — The concept of marketing planning in the business market in the digital economy

The system of models will be considered as a platform

resource management decisions.
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The human resource management subsystem (.S;)
consists of models: a structural model of data exchange in
human resource management ( M, ), a neuro-fuzzy model
of adaptive enterprise management (M, . ).

on the basis of which the results of the models are created,

interpreted, and interacted to find common marketing plan-

prise management.

ning for the effective functioning of the enterprise. Also,
the system of models will determine the organization and
functioning of the intellectual information system of enter-
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Thus, the system of models developed by [11] allows
to form the result of interaction of models, which is laid
down in the developed concept of modeling the processes
of enterprise management using intelligent information
systems.

The fourth level is instrumental. It contains practical
solutions for the implementation of marketing planning in
the business market in the digital economy as mechanisms
for automating enterprise activities based on intelligent
technologies.

The interaction of intelligent information systems
in the economy, created on the basis of the synthesis
of information systems with the developed tools, with
the external environment is carried out at the level of
systems: synchronization of work, discrete control sys-
tem, data exchange model in human resources manage-
ment, fuzzy modeling of human resources, marketing
analytics, forecasting based on neural networks, show-
case of order and sales distribution data, evaluation
of the marketing activities of the enterprise and the
controller in the management of the enterprise. This
approach allows to combine the levels of the concept
of marketing planning in the business market in the
digital economy (conceptual, methodological, mode-
ling, instrumental) based on the principles of the fourth
industrial revolution.
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Conclusions

Thus, the application of new approaches and the use of new
economic and mathematical models and methods is a prereq-
uisite for the development of marketing planning in the busi-
ness market with the use of intelligent information systems.

A concept of marketing planning in the business market
in the digital economy has been developed, which includes
four levels: conceptual, methodological, model, and instru-
mental, and allows taking into account the interaction of
the information system with the external environment. The
proposed concept allows to formulate further development
of marketing planning technologies in the business market
with the use of intelligent information systems.

The article considers a system of economic and mathe-
matical models of marketing planning in the business mar-
ket in the digital economy, which defines the links between
the models of three management subsystems (marketing,
human resources, adaptive management), which allows to
coordinate the use of these models in one intelligent infor-
mation system to find a common management solution.

On the basis of the proposed conceptual, methodologi-
cal, model and instrumental levels and the developed sys-
tem of models, a fundamentally new concept of modeling
enterprise management processes using intelligent infor-
mation systems has been built.

References

1. Digital Spillover. Measuring the true impact of the Digital Economy. Retrieved from https://www.huawei.com/
minisite/gci/en/digital-spillover/index.html [in English].

2. Chukhno, A. A. (2006). Informatsiina postindustrialna ekonomika: teoriia i praktyka [Information post-industrial
economy: theory and practice]. Kyiv: Taras Shevchenko National University of Kyiv [in Ukrainian].

3. Berko, A. Yu., Vysotska, V. A., & Pasichnyk, V. V. (2009). Systemy elektronnoi kontent-komertsii [Electronic content
commerce systems]. Lviv: Lviv Polytechnic Publishing House [in Ukrainian].

4. Havenko, M. S., & Orlov, O. O. (2019). Marketynhovi doslidzhennia konkurentnoi pozytsii pidpryiemstv torhivli
[Marketing research of the competitive position of trade enterprises]. Visnyk Khmelnytskoho natsionalnoho
universytetu. Ekonomichni nauky - Bulletin of Khmelnytsky National University. Economic Sciences, 5, 4656
[in Ukrainian].

5. Nyzhnyk, V. M. (2019). Stratehichne upravlinnia na osnovi monitorynhu pokaznykiv diialnosti pidpryiemstv
[Strategic management on the basis of monitoring of performance indicators of enterprises]. Visnyk Khmelnytskoho
natsionalnoho universytetu. Ekonomichni nauky - Bulletin of Khmelnytsky National University. Economic Sciences,
4, 49-52 [in Ukrainian].

6. Nyzhnyk, V. M. Sharko, V. V., & Hromova, O. Ye. (2021). Formuvannia marketynhovo-lohistychnoi sluzhby
promyslovoho pidpryiemstva [Formation of marketing and logistics service of an industrial enterprise]. Visnyk
Khmelnytskoho natsionalnoho universytetu. Ekonomichni nauky - Bulletin of Khmelnytsky National University.
Economic Sciences, 5, 12—16 [in Ukrainian].

7. Honchar, O. 1., & Polishchuk, I. I. (2019). Marketynhovyi audyt yak instrument zabezpechennia mekhanizmu
upravlinnia potentsialom pidpryiemstva [Marketing audit as a tool for ensuring the mechanism of enterprise potential
management]. EESTI, 47, 53-58 [in Ukrainian].

8. Honchar, O., & Polishchuk, I. (2019). Intehratsiini faktory suchasnosti yak peredumovy rozvytku marketynhovo
potentsialu [Integration factors of modernity as prerequisites for the development of marketing potential]. Zhurnal
yevropeiskoi ekonomiky - Journal of European Economics, 2, 154—166 [in Ukrainian].

9. Balabanova, L. V., & Zaremba, V. P. (2015). Orhanizatsiia marketynhovoho upravlinnia diialnistiu pidpryiemstv:
kontseptsiia, metodolohiia doslidzhennia, stratehii optymizatsii [Organization of marketing management of
enterprises: concept, research methodology, optimization strategies]. Donetsk: DonNUET monohrafiia. Donetsk :
DonNUET [in Ukrainian].

10. Holodniuk, O.S.(2014). Formuvanniainnovatsiinoi skladovoi marketynhovykhtekhnolohii pidpryiemstv—vyrobnykiv
mineralnykh vod [Formation of the innovative component of marketing technologies of enterprises producing mineral
waters). Biznes Inform - Business Inform, 3, 407—412[in Ukrainian].

11. Ivanov S. M. Modeliuvannia informatsiinykh system v ekonomitsi v epokhu Industry 4.0 [Modeling of information
systems in the economy in the era of Industry 4.0]. Zaporizhzhia : vyd. FOP Mokshanov V. V. [in Ukrainian].

37



