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INTRODUCTION. In today's digital economy and
highly competitive market conditions, companies
are faced with the need to quickly adapt to changes
in consumer behavior, market trends, and
technological trends. In these conditions, marketing
management ceases to be an exclusively intuitive art
and is transformed into a systematic activity based
on data analysis, customer behavior prediction, and
customer interaction management based on
objective patterns.

One of the key tools that allows for such a
transformation is predictive analytics, which
provides companies with the ability to proactively
make decisions aimed at meeting customer needs,
optimizing resources, and creating sustainable
competitive advantages.

The relevance of combining predictive analytics and
marketing management is due to the need to increase
the accuracy of demand forecasts, adapt marketing
strategies to market changes and personalize
communications with consumers, which in turn helps
to strengthen the positions of enterprises in the
market and form long-term relationships with
customers. The use of intelligent models, such as
decision trees, allows you to structure data, highlight
key factors that influence consumer behavior, and
create understandable and practically applicable
predictive models that are the basis for effective
management of marketing processes.

THE HYPOTHESIS OF THE STUDY is to apply
predictive analytics tools in marketing management,
in the practical sphere of business, despite the
existing challenges associated with the lack of
readiness of enterprises for digital transformation,
limited data, lack of competencies in the field of
analytics, as well as the need to ensure the ethical
and lawful use of personal data. Substantiation of
theoretical and applied aspects of integrating
predictive analytics into business marketing
management with an emphasis on the use of
intelligent models, in particular decision trees, to

improve the effectiveness of management decisions,
personalize interaction with customers and form
sustainable competitive advantages in the activities
of enterprises. Achieving this goal requires studying
the essence and role of marketing management in
modern business, analyzing tools and methods of
predictive analytics, as well as assessing the
opportunities and challenges of integrating
intelligent models into the marketing activities of
enterprises.

PURPOSE OF THE STUDY of predictive
analytics tools in marketing management for
business efficiency and competitiveness
METHODS GENERAL scientific and special
analytical methods: analysis, synthesis,
generalization Decision tree method, which is based
on determining the criteria for splitting data to
maximize information gain or minimize entropy,
which allows identifying significant factors that
influence consumer behavior or the results of
marketing campaigns. In business analytics, a
decision tree is used to predict the probability of
purchase, customer churn, response to marketing
offers, and optimize communication strategies. Its
advantage is not only the ability to work with large
amounts of data, but also the ease of explaining
management results to make informed management
decisions (Basu et al., 2023).

The integration of predictive analytics into
marketing management creates the prerequisites for
the formation of intelligent marketing strategies
based on data and allowing to achieve high accuracy
in forecasts, increase the level of personalization of
communications, adapt offers to the needs of
individual consumer segments, and promptly
respond to changes in the market environment. This
transforms marketing activities from a cost function
into a strategic asset that ensures sustainable
business development and forms long-term
consumer loyalty.
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These factors require comprehensive scientific
analysis, the development of methodological
recommendations for the effective integration of
analytical tools into the marketing activities of
enterprises, and the assessment of the economic
feasibility of introducing such tools into
management practice.

RESULTS. Marketing management in modern
business is a set of processes for planning,
implementing, controlling and correcting marketing
actions of an enterprise aimed at creating and
maintaining competitive advantages, satisfying
consumer needs and achieving the strategic goals of
the organization. It covers the management of
product policy, pricing, promotion, distribution and
communications with target markets, based on a
systematic analysis of the market and consumer
behavior (Aghazadeh, 2015).

In modern conditions of digitalization, marketing
management is moving from intuitive decision-
making to data-driven management, where
predictive analytics plays a key role. (Chaffey &
Ellis-Chadwick, 2019). (Golub, 2024). Predictive
analytics is a methodology that uses statistical
algorithms, machine learning, and big data analysis
techniques to predict future events based on
historical data and behavioral patterns (Muller et al.,
2016). The essence of predictive analytics is to
identify hidden patterns in data sets, which allows
building predictive models to predict customer
behavior, demand volumes, marketing campaign
effectiveness, and enterprise resource optimization
(Adekunle et al., 2021). In marketing management,
predictive analytics is used to solve tasks such as
segmenting customers based on behavioral
characteristics, predicting  customer  churn,
generating personalized offers, determining the
optimal time for communications, planning
inventory and resources, and evaluating the
effectiveness of marketing activities in real time
(Basu et al., 2023). This allows you to ensure the
flexibility of the marketing strategy, increase its
adaptability to changes in the external environment
and achieve strategic business goals in conditions of
high market competition. (Wedel & Kannan, 2016)
(Davenport & Harris, 2017).

Among the tools of predictive analytics, a special
place is occupied by the decision tree method,
which is widely used in business analytics due to its
interpretability and effectiveness in  solving
classification and forecasting problems. A decision
tree is an algorithmic model that allows you to
divide data into subsets based on the values of
certain attributes, creating a visual structure where
nodes reflect conditions, and branches — the results
of checking these conditions (Lee et al., 2022).
CONCLUSIONS. Analysis of the theoretical
foundations of the integration of predictive analytics
into marketing management allows us to draw
conclusions that modern enterprises are moving
from intuitive decision-making to the systematic use
of data as a strategic resource for forming effective
marketing decisions. Predictive analytics, based on
the analysis of large volumes of structured and
unstructured data, allows you to build predictive
models that increase the accuracy of planning and
adaptability of marketing strategies to changes in
consumer behavior and market dynamics.

The decision tree method, as one of the leading
tools of predictive business analytics, provides
visual interpretation of data and allows you to
identify key factors that affect the effectiveness of
marketing activities, increasing the accuracy of
forecasts and facilitating the process of making
management decisions. The use of predictive
analytics in marketing management contributes not
only to increasing the effectiveness of advertising
campaigns, but also to optimizing the use of
enterprise resources, creating conditions for creating
personalized communications with consumers and
developing long-term relationships with them.

The integration of predictive analytics into
marketing management is a strategic necessity for
modern business, which seeks to achieve sustainable
competitive advantages and ensure adaptability in
an environment of high market turbulence. Based on
these theoretical provisions, there is a need to study
intellectual models, in particular decision trees, as
tools for implementing marketing strategies in the
practice of enterprises.

KEYWORDS: business; business analytics;
decision tree; business efficiency; predictive
analytics; management; marketing management.
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BCTVYII. Y cydacHHX yMOBax pPO3BUTKY IH(GPOBOL
€KOHOMIKM Ta BHCOKOI PHHKOBOi KOHKYPEHIIil
MiANPUEMCTBA CTHKAIOTHCS 3 HEOOXiTHICTIO IIIBUIKO
aZlanTyBaTUCS JO 3MiH Yy TIOBEMiHINI CIIOKHUBAYiB,
PUHKOBHX TEHJCHIIM Ta TEXHOJOTIYHHX TPCHIIB. Y
IUX YMOBaX MapKETHHIOBE YIPABIIiHHI IepecTae OyTH

BUKJIIOYHO IHTYITUBHUM MHCTELTBOM i
TpaHCPOPMYETBCS Y CHUCTEMHY JiSUIBHICTB, LIO
0asyeTbcsi HAa  aHaNi3l  JAHMX, IPOTHO3yBaHHI

MOBEJIHKY KIIEHTIB Ta YMOPaBIiHHI B3aEMOJIEI0 3i
CHOXHWBAaYaMH Ha OCHOBI 00’ EKTHBHHUX
3aKoHOMipHOCTeH. OIHUM i3 KIIFOUOBUX IHCTPYMEHTIB,
0 J03BOJISIE 3AIMCHIOBATH TaKy TpaHchopmarlio, €
MpEeIUKTHBHA aHaJITHKa, sIKa 3abe3neuye
MIANPUEMCTBA MOKIIMBICTIO ITPOAKTUBHOTO YXBaJICHHS
pillieHb, CHpPSAMOBaHUX Ha 3aJ0BOJICHHS TOTPeO
KJII€HTIB, ONTHMI3allil0 pecypciB Ta (OpMyBaHHS
CTaluX KOHKYPCHTHHX  IIepeBar.  AKTYaJbHICTbh
MO€ETHAHHS TPEIUKTHBHOT AHAIIITUKU Ta
MapKETUHIOBOTO VIIPABIIIHHS 3YMOBJICHA MOTPEOOIO
MiBUIICHHS TOYHOCTI MPOTHO3IB MOMNWTY, aarTarlii
MapKETHHIOBUX CTpaTerii 1m0 3MiH pHUHKY Ta
nepcoHami3anii KOMyHiKalliid 31 CrokhuBadamu, IO Y
CBOIO Uepry CHpHUsE 3MIITHEHHIO MO3UIIIH i IIPHEMCTB
Ha pUHKY Ta ()OPMYBaHHIO JOBIOCTPOKOBHX BiTHOCHH
i3 xiieHTaMd. BuKopUCTaHHS  iHTEJIEKTYyaJIbHHUX
MoJiesield, TakuX SK JepeBa pillleHb, J03BOJISIE
CTPYKTYpYBaTu JaHi, BUAULITH KIIIOYOBI (PaKTopH, 110
BIUTMBAIOTh Ha MOBEIHKY CIIO’KUBAYiB, Ta CTBOPIOBATH
3p03yMiTi Ta MPAKTHYHO 3aCTOCOBHI MPOTHOCTHYHI
MOJIE, SIKi € OCHOBOIO JUIsi €(PEKTUBHOTO YIIPABIIHHS
MapKETUHTOBUMH HPOIIECAMH.

T'TIIOTE3A JOCJIIIKEHHSA MoJIsITae y
3aCTOCYBaHHI IHCTpYMEHTapIif0 MIPETUKTUBHOT
QHANITHKKM y MApKeTHHIOBOMY  yNpaBliHHI, B
MPAaKTUYHIA  IUIOmUHI  Oi3HEeCy TOmpH  iCHYyIoYi
BUKJIMKHA, IIOB’s3aHI 3 HEJOCTATHLOIO T'OTOBHICTIO
i IPUEMCTB bi(s) nudpoBoi TpaHcdopmariii,

0OMEXeHICTIO NaHuX, OpakoM KoMIleTeHIid y cdepi
aHANITHKK, a TaKOXX HEOOXIMHICTIO 3a0e3meyueHHs
C€THYHOTO Ta MPaBOMIPHOTO BUKOPHUCTAHHS
NepCOHANBHUX NaHuX. OOTPYHTYBaHHS TCOPCTHIHHX i

MPUKJIATHAX  aCMEKTiB  iHTerpamii NpeIuKTUBHOT
AQHANITHKK y MapKEeTHHTOBE VMpaBIiHHSA Oi3HECOM 3
aKIICHTOM Ha  BHUKOPUCTAHHI  iHTEJIEKTYaJIbHHUX
MOJIeTIeH, 30KpeMa JepeBa pillleHb, IS ITiIBHIECHHS
e(eKTUBHOCTI YIPaBJIIHCHKHUX DillleHb, IIEpCOHANI3aII]
B3aEMOZii 3 KIi€HTaMH Ta (OPMYBAaHHS CTaJIMX
KOHKYPEHTHHUX IlepeBar y IisUIbHOCTI MiJIPHEMCTB.
HocsrHenHst 1iei Metm mHoTpeOye  IOCIHIIPKCHHS
CYTHOCTI Ta pOJIi MAapKETHHIOBOIO YIPAaBIiHHA Y
cy4acHOMY Oi3Heci, aHajl3y IHCTPYMEHTIB 1 METOIiB
MPEIUKTUBHOI ~ QHANITHKH, &  TaKOX  OIIIHKH
MOXKITUBOCTEH 1 BHKJIMKIB 1HTETpallii iHTeIeKTyaIbHUX
MoJIeNiel Y MapKETHHTOBY JisUTHbHICTD ITiIIIPHEMCTB.

META JOCJIIIKEHHS IHCTpYMEHTApIt0
NPEJMKTUBHOI ~ QHAJITHKK B MapKETHHTOBOMY
YIpaBIiHHS JUTST eexTuBHOCTI Ta

KOKYPEHTOCIIPOMOKHOCTI Oi3HeCy

METO/AMU. 3arabHOHAYKOBI Ta crieniaabHi
AHANIITHYHI METOIU: aHali3y, CHHTE3y, y3aralbHCHHs
MerTon nepesa pillieHb, SKuil 0a3yeThCs HA BU3HAYCHHI
KpUTEpiiB  pO3OUTTS JaHWX Ui MaKCUMi3allii
iHpopManiiHOro NpupocTy abo MiHimizauii eHTpomii,
0 JO3BOJISIE BHSBISTH 3HA4Yylli (akTopH, sKi
BILUIMBAIOTh Ha TOBEIIHKY CIIOKHBAYIB UM PE3yJIbTATH
MapKEeTHHTOBUX KaMTaHii. Y Oi3Hec-aHaNITHII IEPEBO
pillieHb  BUKOPHCTOBYETHCS  JUIS  TPOTHO3YBAHHS
WMOBIPHOCTI TOKYIKH, BiITOKY KJI€HTIB, peakiii Ha
MapKETUHTOBI MPONO3HIIIT Ta ornrumizanii
KOMyHiKaiituux crpareriii. Moro mepesarow € He
JIMIIE 3JaTHICTh TPAIfOBATH 3 BEIUKUMHU OOCSTaMu
JaHWX, a W JIeTKICTh Yy TIOSCHEHHI pe3yJbTaTiB
MEHE/DKMEHTY  JUIi  yXBaJCHHS  OOIPYHTOBaHUX
ympaBiiHChKuX pinreHb (Basu et al., 2023).

IHTerparisi MpeJUKTUBHOT aHANITHKH Y MapKETHHIOBE
YIPaBIiHHS CTBOPIOE TIEPEIyMOBH I (DOpPMYBaHHS
IHTEJIeKTyaJbHIUX MAapKETHHTOBUX CTpaTeTiid, 10
[PYHTYIOTbCSI HA JaHUX 1 JO3BOJSIIOTH JOCSTaTh
BHCOKOT TOYHOCTI y MPOTHO3aX, MiJABUINYBaTH PiBEHb
nepcoHami3anii KOMyHiKallii, afanTyBaTH MPOTO3UIIil
mix norpedM OKpPEMHX CEeTrMEHTIB CIIO)XKHBAauiB Ta
OMEpPaTUBHO pearyBaTH Ha 3MIHH Yy PHHKOBOMY
CepeIOBHILI. Ile meperBOpIOE  MapKETHHIOBY
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JOSUTBHICTH 13 BHTpaTHOI (yHKUii Ha cTpaTeriyHui
aKTHB, IO 3abe3redyye CTamuil pO3BUTOK Oi3Hecy Ta
(hopmye TOBroCTPOKOBY JIOSUTBHICTH CITO’KHMBAYiB.

i daxropy norpedyrOTh KOMIUIEKCHOIO HayKOBOTO
aHali3y, PO3pOOKHM METOJMYHHX PEKOMCHIANIN s
e(heKTUBHOI iHTerpamii aHATITHYHUX THCTPYMEHTIB Y
MapKETUHTOBY MisJIbHICTh MIiANPUEMCTB Ta OI[HKH
C€KOHOMIYHOT BIIPOBQKCHHS ~ TaKHX
IHCTPYMEHTIB y NIPaKTUKY YITPaABITiHHS.
PE3YJIbTATHU. MapkeTHHroBe YIOpaBIiHHI Y
Cy4acHOMY Oi3HECI BHCTYIA€ KOMIUIEKCOM IPOIICCIB
TUTAHYBaHHS, peaiisamii, KOHTPOJI0 Ta KOPEeKIIil
MapKETHHTOBUX il IMiIMPUEMCTBA, CIIPIMOBAHHX Ha
CTBOPCHHSI Ta MiNTPUMAaHHS KOHKYPCHTHUX IE€pEBar,
3aJI0OBOJICHHS IMMOTPeO CHOXHBAYiB 1 JOCATHECHHS
CTpaTeriyHmMx Iied opraHizamii. BoHO oxormtoe
YIPaBIIiHHS TOBapHOIO IMOJIITUKOIO, IIHOYTBOPCHHSIM,
NPOCYBaHHSM, PpO3MIOIIIIOM Ta KOMYHIKAI[iIMH 3

JIOLUIBHOCTI

LUIbOBUMH PHHKaMHM, IPYHTYIOUHUCh HA CHUCTEMHOMY
aHaJi31i pUHKY Ta MOBEIiHKHM croxwuBadiB (Aghazadeh,
2015).

Y cywacHux yMoBax nu¢poBi3auii MapKETHHIOBE
YIPaBIiHHS MEPEXOAUTH BiJl IHTYITHBHOTO YXBJICHHS
pilIeHb 10 yHpaBliHHS Ha OCHOBI AaHUX, A€ KIIIOYOBY
ponb Bimirpae npenuktiBHa aHamithka. (Chaffey &
Ellis-Chadwick, 2019). (Golub, 2024). IIpeaukTiBHA
aHaNliTAKA — II€  METOMOJIOTiSl  BHUKOPHCTaHHSI
CTATUCTHYHHUX aJTOPUTMIB, MAIIMHHOTO HABYAHHS Ta
METO/IIB aHaji3y BEIMKUX JAHUX Ui MMPOTHO3YBAaHHSI
MaiOyTHIX MOMiH Ha OCHOBI ICTOPUYHHMX JaHWUX Ta
noseninkoBux marepHiB  (Miiller et al., 2016).
CyTHICTP MPEIUKTHUBHOI AHAJTITHKH TMOJSIrae y
BUSIBIIEHHI TPUXOBAHHUX 3aKOHOMIPHOCTEH y MacHBax
JIaHUX, 110 J03BOJISIE OyAyBaTH IPOrHOCTHYHI MOJEN]
JUI  Tepen0aYCHHs TOBCIIHKMA KIIEHTIB, O0OCATIB
MONHTYy, €hEeKTUBHOCTI MApPKETHHTOBHX KaMMaHiil Ta
ontuMizanii pecypciB mianpuemcta (Adekunle et al.,
2021).

Y  MapKeTHHTOBOMY  YINpaBJiiHHI  TNpPEIUKTHBHA
aHaJITUKAa BUKOPHCTOBYETHCS [UIs BHPILICHHS TaKHX
3aBlaHb, SK CEICMCHTAIlisl KIIE€HTIB Ha OCHOBI
MOBEIIHKOBHUX XapaKTEPUCTHK, IPOrHO3yBAHHS
BIITOKY KJI€HTIB, (OPMYBaHHSI TMEPCOHATI30BAHUX
NpPOMO3HIif, BHU3HAYCHHS ONTHMAIBLHOTO dYacy st
KOMYHIKalliif, IUIaHyBaHHS TOBAapHHMX 3amaciB Ta
pecypciB, a TakKoX OIliHIOBaHHI e()EeKTHBHOCTI
MapKETHHTOBUX 3aXOJiB y PEXHMi pealbHOTO dYacy
(Basu et al., 2023). Lle no3Bomse 3abe3neuuTH
THYYKICTh MAapKETHHIOBOi CTparerii, NiABHIINTH Ii
aJIaNITUBHICTH JI0 3MiH Y 30BHIIIHBOMY CEPEIOBUII Ta
JOCSITaTH CTpaTeriyHux Oi3Hec-11ijiel 32 YMOB BUCOKOT

punkoBoi koHkypenuil. (Wedel & Kannan, 2016)
(Davenport & Harris, 2017).

Cepen  iHCTpYMEHTIB  NPEAMKTHBHOL
ocoOymBe Miclie 3aiiMae METOJ JiepeBa pillieHb, KU
IIMPOKO 3aCTOCOBYETHCS y Oi3HEC-aHAIITHII 3aBJISKU
CBOIH  IHTEpNPETOBAaHOCTI Ta e€(EeKTHBHOCTI ¥y
BUpIIICHHI 3aBAaHb Kiacudikauii Ta NMpOrHO3yBaHHS.
JepeBo pilleHb — 1€ ITOPUTMIYHA MOJEINb, LI0
JTO3BOJISIE PO3IUISITH NaHi Ha TiAMHOXHHH Ha OCHOBI
3HauYeHb TICBHUX aTpUOYTIB, CTBOPIOIOYH HAOUHY
CTPYKTYpY, /i€ BY3JIM BiloOpa)katoTh YMOBH, a T'UJIKH —
pesynbTaTi nepesipku nux ymos (Lee et al., 2022).
BHUCHOBKM. Anaii3 TeOpeTHYHUX OCHOB iHTETpallii
OpPEIUKTHBHOI aHAIITUKH Y MAPKETHHIOBE YIIPABIIiHHS
JI03BOJISIE  3pOOMTH  BHUCHOBKHM, IO  Cy4acHi
MiANPUEMCTBA  TMEPEXOAATh  BiJl  iHTYiTHBHOTO
YXBQJICHHSI DIilIeHb JI0 CHUCTEMHOTO BHKOPHCTAHHS
JAaHUX SIK CTpaTerivHoro pecypcy mias (GopMyBaHHS
e(eKTUBHUX MapKETHHTOBHUX pilleHb. [IpeIuKTHBHA

aHAIITHKA

aHaANITHKA, TPYHTYIOUUCH Ha aHai3i BETUKUX OOCATIB
CTPYKTYPOBaHMX Ta HECTPYKTYpOBAaHUX JIaHHUX,
JO3BOJIsIE  OyJIyBaTH TMPOTHOCTHYHI MOMEMI, SsIKi
MiBUIIYIOTh TOYHICTh TUTAHYBaHHS Ta aJalTHBHICTH
MapKETUHIOBUX CTpaTeridi 0 3MiH y MOBEIIHII
CIIO)KMBAYiB Ta TUHAMIKH PHHKY.

Meron nepeBa pimeHb, SK OIWUH 13 TIPOBITHUX
IHCTPYMEHTIB MPEIUKTHBHOI ~ Oi3HEC-aHATITHKH,
3a0e3rneuye Bi3yalbHY IHTEpIpETalilo JaHuX Ta
JI03BOJISIE BUSIBIISATH KIFOUOBI (hakTOpH, 110 BILTUBAIOTH
Ha e(eKTUBHICTD MapKETHHTOBUX 3aX0/IiB,
MiIBUIIYIOYH TOYHICTh MPOTHO3IB Ta IOJICTIIYIOYH
OpoIleC  YXBAJCHHS  YNPaBIIHCBKUX  PIIICHB.
Bukopucranus MPEAUKTUBHOL AHATITHKH y
MapKETUHIOBOMY  VIPABIiHHI CIHpUSE HE JIHIIC
MiIBUIICHHIO ¢(DEKTUBHOCTI PEKJIAMHHX KaMITaHil, a i
OTNTHMI3allii BUKOPHCTAaHHS PECYpPCiB IiIIPUEMCTBA,
(hopMyI0uM YMOBH JJIsi CTBOPEHHSI NEPCOHATI30BAHUX
KOMYHIKaIlif 31  CIOXKMBaYaMH Ta  PO3BHUTKY
JIOBTOCTPOKOBUX BiIHOCHH i3 HAMH.

IHTerparisi MpeJUKTUBHOT aHATITUKH B MapKETHHIOBE
YIOPaBIiHHSA € CTpPAaTeriyHol0 HEOOXIAHICTIO Uit
cy4acHOro 0i3Hecy, SKHUH MparHe JOCATTH CTaIHUX
KOHKYPEHTHHX MepeBar Ta 3a0e3MeunTr aJanTUBHICTh
y CepeJOBHIIlI BUCOKOI pUHKOBOI TypOysneHTHocTi. Ha
OCHOBI IIMX TEOPETUYHUX MOJOKCHB ITOCTAE MOTPeda y
JIOCITTI/DKeHHI  IHTEJNeKTyalbHUX MOJelNed, 30KpeMa
JepeBa  pilleHb, SK  IHCTPYMEHTIB  peamizarmii
MapKETHHTOBHX CTpATErill y MPaKTULl MiAPUEMCTB.
KJIOYOBI CJIOBA: 06i3Hec; 0i3Hec-aHAITHKA,
JIEpEeBO pillieHb; eQEeKTUBHICTh Oi3HECY; MPETUKTHBHA
aHAJIITHKA; YIPABIiHHS; MAPKETHHIOBE yIIPABIIIHHS.
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Statement of the problem and its relation to important scientific and
practical tasks. Personalization of marketing communications is one of the
most important areas of modern marketing management, allowing to create
value for customers through individualized approaches in interaction (Fuchs &
Schreier, 2011). The use of predictive analytics in this process makes it possible
to predict consumer behavioral patterns, taking into account their purchase
history, transaction frequency, reaction to previous marketing campaigns,
feedback and interaction with digital channels.

The purpose of the study is a study of predictive analytics as a tool for
effective marketing management in a business environment.

Analysis of recent publications on the problem. Scientific studies show
that companies that implement personalized strategies can increase conversion
by 18-25% by increasing the relevance of communications and reducing
advertising costs through precise targeting (Basu et al., 2023; Popko & Filatov,
2023).

Intelligent models based on decision trees as a tool for implementing
marketing strategies.

A decision tree is one of the most effective and intuitive predictive
analytics tools that is actively used in marketing management. The decision tree
construction method is based on the recursive division of a data set into subsets
according to the values of certain attributes. Each node of the tree represents a
check of a certain feature, and each branch reflects the result of this check. The
leaves of the tree contain predictions or decisions based on the analysis of
selected features (Lee et al., 2022).

The algorithm for constructing a decision tree can be summarized as
follows:

1. Select the attribute that best separates the original data set based on some
criterion (e.g., information gain or Gini index).

2. Create a decision node that partitions the data set by the selected
attribute.

3. Repeat the process recursively for each created subset of data until the
algorithm's termination condition is met (e.g., reaching a given tree depth or
minimum node size).

One of the most common criteria for selecting the optimal attribute for
partitioning is the Information Gain, which is calculated by the formula:

IG(T,a) = H(T) —Z ITv]

vE Values(a) ITl

“H(Tv), ®

where:
IG(T, a) — information gain of the data set T by attribute a;
H(T) — entropy of the original data set T;
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T, — a subset of data containing the value v of attribute a;e |T.|, |T| -
KUTBKICTh €JIEMEHTIB Y BIANOBITHUX MHOXKHHAX;
H(T,) — entropy of the subset T,.

The advantages of using decision trees in marketing tasks include the
following aspects (Lee et al., 2022):

* Interpretation: Decision trees are easily visualized and understandable
even to specialists without deep knowledge of statistics.

* Versatility: Work with numerical and categorical data.

« Speed of work: Quickly generate predictions, which allows you to quickly
make management decisions.

» Undemanding to preliminary data preparation: Can work effectively even
with partially filled or not entirely accurate data.

Practical use of decision trees for predicting customer behavior

One of the key aspects of using decision trees in marketing is predicting
customer behavior. Decision trees allow you to identify key factors that
influence customer decisions to purchase, switch to a competitor, or respond to
marketing campaigns (Basu et al., 2023).

For example, a decision tree can be used to predict customer churn (churn
prediction), where nodes reflect parameters such as purchase frequency, average
check, satisfaction level, etc. Based on these parameters, the company can offer
personalized incentives to retain customers in a timely manner.

Mathematically, the prediction of customer behavior using a decision tree
can be described through the class probability estimate:

Pecl N class, x )
(class | x) = Ny 2)
where:

P(class | x) — the probability that object x belongs to a certain class (for
example, "will remain a customer" or "will go to a competitor");

N_class,x — the number of instances in a node with attributes x belonging
to the class;

N_x — the total number of instances in the node with attributes x.

One successful example of the use of decision trees is Amazon, which uses
decision tree algorithms to personalize product recommendations. By analyzing
the purchase history, reviews, and ratings of users, Amazon predicts future
purchases and offers products that best match the individual preferences of
customers (Basu et al., 2023). Another successful case is presented in the study
of Lee et al. (2022), where decision trees were used to predict customer
responses to marketing campaigns. This allowed companies to significantly
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increase the effectiveness of targeted promotions and reduce marketing costs by
more accurately identifying target consumer segments.

Materials and methods. A key tool in personalization is customer
segmentation, which is carried out using cluster analysis and machine learning
algorithms. Clustering allows you to group customers into groups based on
similar characteristics, creating deep consumer portraits for further targeted
communication. In cluster analysis, the Euclidean distance formula is used to
assess the similarity between customers:

d(x, y) = VY (xi - yi)2 3
where:
d(x, y) — Euclidean distance between customers x and y;
Xi, ¥i — parameter values for customers x and y;
n — number of indicators being analyzed (average check, purchase
frequency, preferences, etc.).

Using recommendation models. In addition to segmentation,
personalization uses recommendation systems based on predictive models, such
as k-nearest neighbors (k-NN) and decision trees, to predict which products or
services customers may be interested in in the future.

The forecast is calculated as:

P rec=(1/K)* >, (4)

where:

P_rec — predicted product rating or purchase probability;
r; — product rating by similar users;

k — number of nearest neighbors considered in the model.

Such systems increase the relevance of recommendations by 30-40%,
which significantly increases the average check and customer satisfaction level.

Statement of the main results and rationale. Integrating personalization
into your marketing strategy

Personalization is implemented through:

» targeted email campaigns;

» personalized social media advertising;

* push notifications that take into account user behavior in real time;

* dynamic content on company websites.

This allows you to achieve deep interaction with customers, stimulate
repeat purchases and form an emotional connection with the brand.

Amazon uses predictive analytics and personalized recommendation
systems to offer products that meet customers' interests. This allowed them to

86



ISSN 2415-3206 Journal
MANAGEMENT Issue 1 (41), 2025

increase sales by 29% thanks to personalized recommendations based on the
analysis of purchase history, search queries and views (Basu et al., 2023).

Resource optimization and demand management is one of the central
functions of marketing management in a dynamic market competition, where the
accuracy of demand forecasts determines the effectiveness of the enterprise. The
use of predictive analytics in this process allows not only to predict changes in
consumer behavior, but also to adapt management decisions aimed at balancing
production volumes, inventories and logistics operations in accordance with
actual and forecasted demand (Adekunle et al., 2021). The essence of predictive
forecasting in marketing management is to use historical data, including sales,
seasonal fluctuations, customer behavioral patterns, macroeconomic indicators
and market trends to build models that can predict future demand volumes with
high accuracy. Among the most common tools used in this process are time
series models, regression analysis, decision trees, neural networks and combined
machine learning methods, which allow you to adapt predictive models to the
specifics of the market (Lee et al., 2022; Miiller et al., 2016).

The linear trend model in demand forecasting is often expressed as the
equation:

yt=a+pt+cet, (5)

where:

y_t—the predicted value of demand at time t;

o — a constant that determines the initial level of demand;

B — a coefficient that characterizes the average change in demand over
time;

¢_t — a random error that takes into account the influence of random
factors.

The use of such models allows business managers to make informed
decisions regarding inventory management, allocation of financial and human
resources, and planning of advertising and production campaigns. For example,
in the study of Adekunle et al. (2021), the use of time series models allowed to
optimize the level of product inventories by 15%, which reduced storage costs
and minimized the risks of shortages during peak demand periods.

An important aspect of using predictive analytics for demand management
is to take into account seasonal fluctuations and changes in consumer
preferences, which often requires the implementation of flexible models with the
ability to update forecasts in real time based on new data. For this, automated
analytical platforms are used that allow the integration of data from CRM
systems, ERP, external sources of statistics and market research, creating a
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comprehensive environment for monitoring and forecasting demand (Mdller et
al., 2016).

In the context of marketing activities, demand management using
predictive analytics also allows companies to adapt their pricing policies based
on forecasted demand. This helps maximize revenue by adjusting prices during
periods of high or low demand, increasing the effectiveness of promotions and
marketing activities, and flexibly managing advertising budgets based on
forecasted consumer activity (Aghazadeh, 2015).

A practical example of the effective use of predictive analytics is the
activities of retail companies that use forecasting models to manage inventory in
stores, ensuring the availability of popular products during periods of high
demand and minimizing inventory during periods of low consumer activity. This
not only optimizes product turnover, but also improves the experience of
customers who receive the necessary product at the right time.

Using predictive models in demand management allows companies to not
only increase operational efficiency, but also adapt marketing strategies in
response to changes in consumer behavior, creating a sustainable competitive
advantage in the market. Predictive analytics is becoming a key element of
modern marketing management, ensuring effective planning and implementation
of strategic and tactical decisions in the activities of enterprises.InrenekryanbHi
mapketunroBi crparterii (Intelligent Marketing Strategies, IMS) BucrymawoTh
iHCTpYMeHTOM AJOCATHCHHA CTAJIMX KOHKYPCHTHHX IICpCBAI’ B  YMOBAX
JWHAMIYHOTO PHUHKY, J€ IIBHJAKICT 3MIH Yy TIOBEIIHIIl  CIIOXKHBAYiB,
TEXHOJIOTIYHUX TPEHIAX Ta KOHKYPEHTHOMY CEpEIOBHUIIl BUMArae aganTUBHUX 1
OOTPYHTOBAaHMX YIpPaBIIHCHKHUX pimieHb. |IMS GasyroTbest Ha iHTErparlii JaHuX,
IHHOBalllMHUX 3HAHb Ta BHUKOPHUCTAHHI NPEIUKTUBHOI aHANITHKUA  JUIS
(opMyBaHHS CTpAaTerii, M0 CIPSMOBaHI Ha CTBOPEHHS YHIKAJIbHOI LIHHOCTI JUIS
CIIO’KMBAYIB, MIABUIICHHS iX JOSIIBHOCTI Ta 3MIITHEHHS TMO3UINKN TiANPUEMCTBA
Ha puHky (Aghazadeh, 2015; Kazimirova, 2024).

The essence of IMS is to use large amounts of consumer and market data to
build predictive models that allow predicting customer needs, market trends, and
competitor actions. This creates the prerequisites for developing marketing
strategies focused on proactive demand management, adapting products and
services to the needs of target segments, and developing individualized
marketing campaigns that increase the effectiveness of communication with
customers (Basu et al., 2023).

The key components of intelligent marketing strategies are:

« use of analytical tools (decision trees, neural networks, regression models,
clusters) for market segmentation and predicting consumer behavior;

o application of machine learning algorithms to generate personalized
offers;
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« integration of data from CRM systems, social networks, online platforms,
and other sources to form a comprehensive customer portrait;

 automation of marketing processes through analytical platforms for the
prompt implementation of real-time solutions (Muller et al., 2016).

Of particular importance in the implementation of IMS is the VRIO
concept, which involves assessing the resources and capabilities of the
enterprise according to the following criteria:

* Value — resources must create value for customers;

* Rarity — resources must be unique;

* Imitability — resources must be difficult for competitors to copy;

» Organization — the enterprise must be able to organize the use of
resources to create competitive advantages (Aghazadeh, 2015).

Intelligent marketing strategies allow:

« to implement dynamic pricing depending on the forecasted demand and
consumer behavior;

*to adapt the product range depending on the trends of consumer
preferences;

 to optimize advertising campaigns by directing resources to the most
promising market segments;

«to increase the level of customer retention through personalized
approaches and forecasting customer needs.

Aghazadeh (2015) found that companies that have implemented IMS
demonstrate a 20-35% increase in marketing ROI through more effective
customer engagement and cost optimization. Leading companies’ experience
confirms that integrating predictive analytics into marketing management allows
for flexible strategies that can quickly adapt to changing market conditions and
provide companies with long-term competitive advantages (Adekunle et al.,
2021; Lee et al., 2022; Wamba et al., 2017)

The use of intelligent marketing strategies based on predictive analytics not
only increases the effectiveness of marketing activities, but also creates
conditions for the formation of sustainable competitive advantages for
companies, ensuring their development in the medium and long term in highly
competitive markets.

The study showed that integrating predictive analytics into marketing
management opens up new opportunities for improving business process
efficiency, creating personalized interactions with consumers, and building
sustainable competitive advantages. The use of predictive models, including
cluster analysis, k-nearest neighbors, decision trees, and time series models,
allows companies to analyze large data sets to identify customer behavioral
patterns, forecast demand, and optimize management decisions.
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The use of personalization in marketing communications based on
predictive analytics helps to increase customer satisfaction, increase conversion
rates, and average check through precise targeting and relevant offers. In turn,
the use of predictive models for demand management allows companies to
optimize inventory levels, effectively plan production capacities and advertising
campaigns, reduce costs, and avoid product shortages during peak demand
periods.

Intelligent marketing strategies, based on data, analytics, and flexible
forecasting models, are becoming the foundation of strategic marketing
management in modern business. They allow not only to adapt the company's
activities to changes in consumer behavior and market conditions, but also to
create new points of contact with customers, forming long-term loyalty and
increasing business profitability.

Predictive analytics in marketing management is not just a technological
tool, but a strategic asset of the enterprise, ensuring its development, flexibility
and competitiveness in today's conditions of high market turbulence.

The integration of predictive analytics and intelligent models, in particular
decision trees, into marketing management opens up significant opportunities
for increasing the efficiency of business processes, forming personalized
strategies for interacting with consumers and optimizing resource provision of
enterprises (Verhoef et al., 2021) The use of analytical tools allows enterprises
to transition from reactive to proactive marketing management, based on
forecasting customer needs, market trends and adapting the enterprise's activities
in accordance with expected changes in the environment (Basu et al., 2023).

However, the implementation of predictive analytics in marketing
management practice is accompanied by a number of challenges, the key ones
being: lack of high-quality and structured data, limitations in the use of
historical data due to the variability of consumer behavior, technical limitations
in the implementation of analytical platforms, as well as insufficient staff
competence in working with analytical tools and machine learning algorithms
(Mdller et al., 2016).

Methodological recommendations for the effective implementation of
predictive analytics in marketing management include, first of all, the creation
of a data collection and processing system that includes the integration of CRM
systems, social networks, website analytics and external sources of statistical
information. An important aspect is the training of personnel, the development
of analytical competencies and the formation of cross-functional interaction
between marketing, sales and IT departments to ensure a full cycle of
implementation of analytical models in business processes (Adekunle et al.,
2021).
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One of the key areas of integrating predictive analytics into marketing is
the use of decision trees, which allow you to structure data, identify key factors
that influence consumer behavior, and build predictive models to predict
customer churn, the effectiveness of marketing campaigns, and make data-
driven management decisions (Lee et al., 2022). The use of decision trees in
marketing practice allows you to increase the accuracy of forecasts, the clarity
of models for management, and the effectiveness of market risk management,
which helps optimize strategic and operational marketing decisions.

Among the main difficulties in implementing predictive analytics in
business practice, one should highlight the insufficient level of digital
transformation of business processes, which complicates the integration of data
between different subsystems of the enterprise, as well as limited financial
resources for the implementation of analytical platforms and big data processing
algorithms (Chaffey & Ellis-Chadwick, 2019). An additional challenge is the
ethical and legal aspects of using consumer personal data, which requires
compliance with data protection standards and transparency in the use of
information to build forecasts and personalized offers (Mller et al., 2016). The
prospects for the development of marketing management based on predictive
analytics are associated with the spread of artificial intelligence, machine
learning and automation of analytical processes, which will allow enterprises to
predict consumer behavior in real time, adapt marketing strategies and form
personalized offers in accordance with customer expectations and needs (Basu et
al., 2023; Brynjolfsson & McAfee, 2017). In the future, the use of predictive
analytics will allow enterprises to create intelligent marketing systems that
provide high flexibility, adaptability and competitiveness in a rapidly changing
environment, creating conditions for sustainable business development and
long-term customer loyalty (Brynjolfsson & McElheran, 2016).

The integration of predictive analytics and intelligent models into
marketing management is not only a challenge that requires solving technical,
organizational and ethical issues, but also opens up significant opportunities for
increasing the efficiency of marketing processes, adapting to dynamic market
changes and creating competitive advantages for enterprises in the modern
conditions of the digital economy.

Conclusions and prospects for further research. The study substantiated
the theoretical and practical principles of integrating predictive analytics into
marketing management of modern enterprises with an emphasis on the use of
intelligent models, in particular decision trees, as tools for implementing
marketing strategies. An analysis of literary sources and modern approaches
allowed us to determine that data-based marketing management allows
enterprises to move from intuitive decision-making to systematic management,
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supported by analytical forecasts of consumer behavior, demand, and the
effectiveness of marketing activities.

The use of predictive analytics in marketing management contributes to
increasing the accuracy of forecasting, optimizing enterprise resources, forming
personalized offers for customers, and increasing the effectiveness of marketing
communications. The use of a decision tree allows you to structure data, identify
key factors that influence consumer behavior, and create visually understandable
models for making informed management decisions. As a result, enterprises are
able to proactively manage marketing activities, ensuring adaptability to changes
in the market environment.

The practical significance of the research is to identify opportunities for
using predictive analytics to improve the effectiveness of management decisions
in marketing activities, in particular in such areas as personalization of
marketing communications, demand management, optimization of advertising
budgets and the formation of intelligent marketing strategies. The use of
decision tree models in this context allows enterprises not only to increase the
accuracy of forecasts, but also to provide a clear interpretation of the results,
which is important for the implementation of intelligent decision-making
support systems in marketing activities.

The results of the research can be used in the practical activities of
enterprises in various industries to improve the effectiveness of marketing
management, as well as in the educational process when training specialists in
marketing, analytics and business management.

For further research, it is advisable to in-depth study the use of combined
predictive analytics models (neural networks, ensemble methods) in marketing
practice, analyze the cost-effectiveness of implementing predictive analytics in
small and medium-sized enterprises, as well as study the impact of
implementing intelligent marketing management systems on the level of
consumer satisfaction and loyalty. In addition, it is promising to study the ethical
and legal aspects of using personal data in predictive analytics to ensure the safe
and ethical use of data in marketing activities.

Thus, predictive analytics and intelligent models, in particular decision
trees, are important tools for the development of marketing management in
modern business, contributing to the creation of additional value for customers,
increasing the competitiveness of enterprises and ensuring their sustainable
development in a highly competitive market environment.
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