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The article explores the main artificial algorithms for managing information
flows in the marketing of small business enterprises, particularly their types and
possibilities of application in the realities of the digitalization of the environment.

It is noted that digital marketing technologies in the activities of enterprises both



strengthen protection and cause new risks in the intensive information flows of
small business enterprises and management systems of their subjects, in which
their implementation should be formed as a strategic direction of development. The
article defines the growing role of digital approaches to information flow
management in the marketing of small business enterprises as part of the product
offered to consumers, which can provide flexibility to marketing complexes and
reduce uncertainty of demand and the need for stocks and resources. Machine
learning is considered a branch of artificial intelligence research in marketing
information flows, focused on developing algorithms that can learn and generalize
from data to solve problems that depend on many factors and require solutions
with complex algorithmization. The article substantiates the transforming function
of artificial algorithms in the information space of marketing management of small
business enterprises, with the transition to the possibilities of qualitative and
quantitative analysis of the content of information from numerous sources, which
allows continuous identification and measuring processes and phenomena based
on the results of interactive monitoring. A complex application of artificial
algorithms of classical learning and neural networks is proposed, and their tasks
in the processes of management of information flows of marketing of small
business enterprises are shown. The prospects of continuous management based
on the results of interactive monitoring of consumers and timely receipt of the
necessary information for the development of accurate and effective marketing
solutions are analyzed, and their main advantages of introducing artificial
algorithms in the construction and optimization of information flow in the
marketing of small business enterprises are proved. The main disadvantages of
using artificial algorithms in the management of information flow in the marketing
of small business enterprises are the inaccuracy of models based on poor quality
data, the difficulty of correct interpretation of results and elimination of
uncertainty, resource intensity of processes, challenges in ensuring confidentiality

and security when working with large data sets.



YV cmammi  0ocniodxcenHo OCHOBHI wWimy4Hi  aneopummu  YHUPaGuiHHS
IHpopmayiinumMu NOMoOKaAMu 6 MapKemuHey NIONPUEMCING Mal020 0Oi3Hec,
30Kpema, iIXx munu ma MOMNCIUBOCMI 3ACMOCYBAHHA 6 pedaniax yupposizayii
cepedosuwa. Bioznaueno, wo mexnonozii yugposoco mapkemuney 8 OisibHOCMI
RIONPUEMCIME 0OHOUACHO AK NOCUTIOIOMb 3AXUCT, MAK | CMAarmsb NPUYUHOIO HOBUX
PUBUKIB 8 THMEHCUBHUX THHOPMAYIUHUX NOMOKAX MAL020 Oi3Hecy ma cucmemax
VAPABNIHHA 1020 CY0O’€Kmamu, 8 AKUX iX BNPOBAONCEHHS MAE HOPpMYBamucs
cCmpameziuHuM HanpsamMom po3eumky. Busznaueno spocmatrouy poav yugpoeux
nioxo0ie YNpaeninHA HOOPMAYIUHUMU NOMOKAMU 8 MApKemuHey NiOnpuemMcme
Manozo 0Oi3Hecy 5K 4acmMuHu MOBAPHOI NPONO3uyii ONsl CNONCUBAUI8, 30AMHOL
3a6e3neuumu cHyYyKiCmvs MAapKemuH208UX KOMNIEKCi8, 3HU3UMU HeBUHAUEeHICb
nonumy ma nompe6y 6 zanacax i pecypcax. Pozenanymo mawunne naguanms, sx
2any3b O0CHIO0NCeHb WMYUYHO2O IHMENeKmy 8 MAPKemUuH208ux IHGOpMayitiHux
NOMOKAx, 30cepediiceHe HA po3pooyi aneopummis, 30AMHUX HAGUAMUCS |
V3a2anbHIOBAMUCS 3 OAHUX OJISl pO38 SI3aHHA 3a0ad, AKI 3anedxcams 8i0 6a2amvox
Gaxmopie, nompebyoms piuiens 3i CK1aoHo0 aneopummizayiero. OOIPYHMoBaHo,
mpancGopmyrouy QyHKYito wWmyyHux aicopummis 8 iHpopMayiuHomMy npocmopi
VAPAGNIHHA MAPKEeMUH2OM NIONPUEMCME Mano2o0 0Oi3Hecy, 3 Nepexooom 8
MOCIUBOCMI  AKICHO-KINbKICHO20 aHANIZY 3Micmy IH@opmayii 3 YuUCIeHHUX
oofcepe, ujo 00360JI51€ be3nepeperHo GUABIAMU U GUMIDIOBAMU NPOYeCU i A8UA 3d
pe3yiomamamu  IHMepaKmueHo20 MOHIMOPUH2Y. 3aNPONOHOBAHO KOMNJIEKCHE
3aCcmocCy8ants WMYYHUX aA20pUmmi6 KiACUYHO20 HABYAHHA U HEUPOHHUX MepedlC
ma NOKA3aHO iX 3A60AaHHs 8 Npoyecax YNpasiiHHs IHOOPMAYIUHUMU NOMOKAMU
MapkemuHzy nionpuemcme manoz2o 6izuecy. Illpoananizosano nepcnexmusu
Oe3nepepeHo2o YNpasniHHA 34 pe3yIbmamamiu IHMepPaKmueHo20 MOHIMOPUHSY
CNOJICUBAYIB, CBOEUACHE OMPUMAHHA He0OXIOHOi [H@opmayii 011 po3pooKu
MOYHUX 1 pe3yIbMamueHUX MApPKemuHe08Ux piuienb ma 008e0eHO iX OCHOGHUMU
nepesazamu 6npoBaAONCEHHs WMYUYHUX Al2OPUMMIe 8 noOy008y ma OnmuMizayito
iHhopmayitinux nomokie 8 mapKemuney nionpuemMcms manoeo oizuecy. Iloxkazano

OCHOBHUMU HEOONIKAMU 3ACMOCYBAHH WIMYYHUX AI2OPUMMI8 6 YNPAGIIHHI



iHpopmayitinumu nomoxamu Mapkemuney NiOnpueMcme Manoeo 0Oi3Hecy
HemoyHicmys mooenetl, no6y008aHUx HA HESKICHUX OAHUX, CKIAOHICMb NPAGUILHOL
Inmepnpemayii pe3yibmamis | YCYHeHHS HeGUSHAUeHOCMI, pecypCOMICMKICIb
npoyecie, mpyonowi 3abe3neuenHs KoH@piOeHyitinocmi ma Oe3neku npu pobomi 3

BENIUKUMU MACUBAMU OAHUX.
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Problem and its connection with important scientific or practical
tasks. Transformational changes and the integration of traditional and digital
marketing affect the entire spectrum of business, process management, and
consumer interaction. Digitalization simplifies the procedures for information
support for the marketing activities of small business market participants,
significantly increasing their intensity. However, the instability of the business
environment, coupled with the existing resource constraints of small business
enterprises, necessitates using artificial intelligence, the latest technologies, and
other innovative programs in managing marketing information flows relevant to
the strategic perspective of decisions.

Analysis of recent research and publications. The scientific works of
both domestic and foreign experts study the problems of functioning of marketing
information systems, transformation and adaptation of information support
technologies for marketing management processes by the needs of enterprises,
taking into account the impact of digitalization processes, in particular
G. Armstrong, D. Aaker, G. Assel, L. Balabanova, F. Brassington, N. Buga,
L. Bushuieva, A.Voichak, O. Hryshchenko, D. Jobber, E. Dichtl, Y. Dovgan,



D. Emily, S. lliashenko, O. Kanishchenko, E. Krykavskyi, A. Kuznietsov,
M. Oklander, A. Pavlenko, N.Pryimak, N.Proskurnina, 1. Reshetnikova,
B. Soloviov, O. Tielietov, A. Fedorchenko, H. Hershgen, G. Churchill,
N. Chukhrai, N. Yudina, K. Jarek and many others.

Formulation of the objectives of the article. The article aims to highlight
the role of artificial algorithms for managing information flows in the marketing of
small business enterprises in the context of digitalization of the environment.

Presentation of the main research material. Information flows in marketing,
which in the general sense are the movement of structured data in the environment,
can be represented by a set of messages circulating in its system and linking to the
external environment as a requirement for managing its programs. Management
influence, especially in small business enterprises, is characterised by the
emergence of a periodic need to make urgent decisions, the effectiveness of which
is determined by the timeliness of their processing. The development of the
electronic information environment enriches the marketing of enterprises with the
latest, advanced technologies, which, at the same time, increases the intensity of
information flows [6]. Therefore, in the context of various resource constraints of
small business enterprises, studying these issues in the management system should
be conducted in a strategic development direction. At the same time, the role of
information flows in modern enterprise marketing is growing because information
increases the flexibility of marketing complexes, reduces the uncertainty of
demand and the need for stocks and labour resources [9], and is part of the product
offer for consumers.

The internal situation in the country and global processes are raising the
issue of digitalization of enterprise management, including marketing, as an
essential component of the future, and therefore attracting attention to find optimal
algorithms for building and optimizing information flows in business, where small
and large companies compete on an equal footing [5, p.121; 8]. However, the
possibility of significantly high budgets does not mean victory in the competition;

rather, it depends on how well the information strategy is implemented in each



unique situation. Small business enterprises are trying to use different types of
digital marketing as a process of marketing products or services to potential
customers through digital channels and the internet, such as search engine
optimization (SEO), social media marketing (SMM), email marketing, content
creation and more to promote their brand to potential customers or retain their
customers [4;7].

Digital marketing is inextricably linked to the development of the latest
technologies, as reality and the virtual world in the online environment trigger
further transformation of socio-economic systems and relationships. The
digitalization of information flows in marketing has significant advantages, which
are reflected in the harmonious combination of synergy effects into an integrated
system. Changes in traditional marketing towards its digitalization affect process
management, simplifying specific procedures and offering significant benefits for
developing forms of interaction and models for forecasting consumer behavior
[2;3]. The latest technologies and artificial intelligence in digital marketing allow
small business enterprises to improve the quality of information flow management
and promptly solve problems of justifying marketing decisions. In today's
environment, it is necessary to stimulate factors that will positively affect the speed
of digital technology implementation, primarily internal capabilities and interest in
implementing digital technologies. The prospects for the digitalization of
marketing involve new innovative development and a sufficient level of
transformation of social institutions, economic models [1, p.7], and the specifics of
running a small business, with a transition from consuming material elements to
producing the necessary information product.

The digitalization of marketing is changing how small business enterprises
run and use information technologies in various areas of enterprise operations [6].
The key models of digital marketing transformation include digital design and
modeling of technological processes, electronic document management and
control, mathematical modeling of rapid learning, and the introduction of new

approaches to marketing activities. According to some scientists, the key features



of digital marketing of enterprises are online business processes, cloud
technologies, artificial intelligence, digital personalization, automation of the
Internet of Things, digital business models, platforms, and communication
channels, consumer information technologies with a rethinking of the use of
information [3; 5, p.120; 7]. Their combination with traditional marketing tools
contributes to the formation and development of advantages in reaching global and
niche audiences, customer loyalty, increased return on investment, trackable and
measurable results, increased social currency, interactive marketing, improved
conversion, etc [8]. Implementation of the digital development strategy of small
business enterprises will help to increase the analytical capacity and efficiency of
marketing decision-making by creating a new model of a single standard integrated
information environment in the field of management systems, built on an integrator
that allows the digital environment to function on the ability of various electronic
information equipment and software to freely exchange information without
resource restrictions with simultaneous comprehensive protection of information
[1, p. 6]. However, the compatibility of blockchain technologies means the ability
of their multiple blocks to communicate with each other, which determines the
future breadth of their implementation and decentralization. Electronic
documentation should become an integral part of digital marketing for small
business enterprises, capable of effectively directing information flows, bringing
them closer to the unified digital environment of the state and the EU through the
harmonization of their microenvironment objects, which make decisions on
information flow management, reflecting the hierarchy of the controlling and
managed systems in information on the functional direction and personnel,
resources and performance. According to different criteria, marketing management
can be divided into horizontal or vertical, external or internal, and imported or
exported, according to the direction related to the marketing system and
information flows [1, p.5; 9]. The main characteristic of digital marketing
information flows is the interconnection with the traditional one, providing access

to the necessary data when needed. The advantages are faster and less expensive



access to the required information by reducing the number of intermediaries and
simplifying search algorithms. To ensure the development of digital marketing as
an environment for optimizing information flows of small business enterprises, it is
necessary to have high competence of specialists working with information and
communication technologies, development of modern digital infrastructure can
have goals [5, p. 115], be unidirectional or multidirectional and represented by
various types of media [1].

In the general model, the information flow in the marketing of small
business enterprises is a measure of the amount of information that is transmitted
or processed over a certain period by the number of transmitted, processed
documents, the number of components in these documents [9], or the amount of
information contained in a particular message.

The information flows of small business enterprises reflect market goals,
which are also marketing goals formed outside the marketing system at a higher
organizational level and are included in mandatory plans, business plans, and other
regulatory documents approved by management. In addition, information flows
that characterize the company's position in the market, including the achieved
levels of the set goals (deviations from them), are important since, in general, the
set of parameters is broader than the set of goals (it can be changed and revised)
and additionally includes unique indicators. The information flow on the strategy
and requirements for the marketing complex is associated with marketing
programs, which are specified by algorithms for implementing the parameters,
deadlines, and responsible persons.

Information flows that reflect the actual, achieved values of the parameters
of the marketing complex, with control over the degree of achievement of their
planned levels in the form of internal feedback on information about the actual
state and degree of achievement of the intended market goals, are of great
importance in the management of small business enterprises. Information about
needs, desires, wants, and demand, consumer attitudes to the product, and their

intentions are reflected in the flows of consumer behavior, the relationship of



which reflects the essence of the applied concept focused on meeting their demand
management needs. Information flows are controlled by the following parameters
[4]: non-economic results (consumer behavior), marketing mix as a whole and its
tools, and economic results (sales, market share, etc).

Modern marketing technologies of small business enterprises are
characterized by a dual nature: they can both strengthen the protection of
information flows and become the cause of new risks. Encryption protects
confidential data during the transmission and storage of information and data,
reducing the risk of leaks, but anonymization is also used to hide the activities of
criminals. Due to the distributed nature of its operation, blockchain increases data
security. It ensures the integrity and transparency of transactions. Still, it reduces
the security of some processes due to the irreversibility of erroneous transactions,
the risk of losing access keys, vulnerabilities of smart contracts, other specifics [1].

Acrtificial intelligence technology also demonstrates the dual nature, which
can improve the security of small business marketing information flows by
anticipating potential attacks, analyzing large amounts of data, detecting
anomalies, and adequately implementing security measures. At the same time, its
misuse can be used to automate hacker attacks and other undesirable actions.

Artificial intelligence in marketing can be defined as a set of technologies,
algorithms, and methods that imitate human intelligence in a particular model of
reality [8]. The main techniques of artificial intelligence in marketing information
flows are Data Science and Machine Learning, which are used to solve problems
that depend on many factors and require complex solutions with sophisticated
algorithms [3]. Machine learning, as a field of artificial intelligence in the
marketing of small business enterprises, uses algorithms to obtain data and learn
from it - learning from experience - to automate the solution of various analytical
tasks of managing information flows. In managing the information flows of small
business marketing, the following main types of machine learning algorithms are
distinguished [6;9]: classical learning (regression, classification, clustering,

association rule search algorithms) (Table 1), neural networks, and deep learning.



Acrtificial neural network algorithms in the management of small business
marketing information flows are an integral part of the development of artificial
intelligence and computer vision systems OpenCV and Face Recognition for face
recognition on single-board computers such as Raspberry Pi based on the open
source computer vision library, image processing, and numerical schemes with a
reasonably wide functionality in the OCR Solutions system - a service for
recognizing technical and foreign passports and other documents based on the
library's implementation, with support for Python, Java, Matlab, Lua and other
languages, including for cropping, size reduction in convolutional neural networks,
rotation, and gradation of color images, inscriptions, etc. [3;7].

Table 1: Application of classical machine learning algorithms in the

management of information flows of small business marketing

Algorithm type Characteristics and tasks for application

Classical It is based on classical statistical algorithms and solves issues related to
machine data-driven decision-making; it is actively used in offline and online
learning, marketing to predict user behavior and recommendations on interests. A
including : trained system selects options that may be of interest. Algorithms are often

used in Data Mining and considered as a part of Data Science for high-
quality content search, effective cross-sales, analysis of available customer
information, acceleration and automation of business processes, etc
classification | The most popular machine learning task in marketing, which involves
object categorization and division of objects according to specific and
predefined features (customers: by the number of purchases, frequency of
visits to the site, buying habits) with the additional product - the ability to
identify everything that does not fit into standard classes; can learn to solve
regression problems

regression | This is when, based on a given set of features, it is necessary to predict a
target marketing variable with a prediction of the place on a numerical line
(what the market volume of certain goods will be in three years); it is built
into various computer systems, even into the classic Excel

clustering | The task of dividing a given data sample in such a way that each cluster
consists of similar objects and objects of different clusters differ
significantly from each other to predict the correspondence of sample
objects to their classes, forming clusters used to analyze and search for
features that can be used to combine objects, compress data and search for
novelty

search for
associative
rules

The task of searching for associative rules (finding patterns in the data
stream)

Source: compiled by the author based on [7;8]

In managing small business marketing information flows, deep learning

technologies use multilayer artificial neural networks to ensure the highest accuracy



of object detection, speech recognition, language translation, etc. Unlike ML, DL
requires high-performance hardware, powerful graphics processors, video cards, etc.
The following are the advantages of machine learning among artificial algorithms
for managing enterprise small business marketing information flows [1;8]:

— instantaneous awareness of the general, essential properties of a
particular subject or phenomenon based on data from algorithms that can analyze
large amounts of data to identify patterns and ideas that a specialist misses,

— efficiency by automating repetitive tasks, allowing professionals to
focus on more complex and creative tasks;

— consistency in performing tasks without getting tired, which leads to
fewer errors compared to manual processes,

— adaptability to new data, with improvements over time,

— reduction of errors by achieving greater accuracy and reliability.

However, the disadvantages of machine learning in artificial algorithms for
managing information flow in enterprise small business marketing are that poor-
quality data can lead to inaccurate models, working with large data sets, especially
personal data, raises significant privacy and security concerns, resource intensity,
and the difficulty of correctly interpreting results and eliminating uncertainty.

Using artificial algorithms to manage digital marketing information flows
for small business enterprises allows marketers to offer users a personalized
experience based on their actions or preferences and tailor content to individual
preferences and requirements. Automated artificial intelligence schemes for
analyzing massive data sets rely on previous data to predict new trends, behaviors,
and results of marketing activities of enterprises to make informed decisions,
predict customer requirements, and increase the effectiveness of marketing
programs. Saving time and energy in managing small business marketing
information flows, artificial algorithms help simplify the process of creating
written content according to user preferences. Intelligent chatbot agents based on
artificial intelligence allow providing round-the-clock customer support and

service. In addition, marketing automation systems based on artificial algorithms



optimize routine tasks, allowing marketers to focus on more strategic projects,
campaign scaling, and predictive analytics. Al algorithms can improve targeting
and optimization by learning from vast amounts of data to find the most relevant
people, the right keywords, and the best ad spots.

According to the Gartner Hype Cycle for Artificial Intelligence report [7],
artificial intelligence algorithms enhance the security of information flows of small
business enterprises by Intelligent threat detection, automated protective measures
when detected, and behavioral analysis of user actions. According to the same
publication, serious risks in managing information marketing flows are associated
with the use of artificial intelligence by small business enterprises as a source of
more sophisticated attacks, a place to generate false alarms, and a violation of
negative trends in ethical and legal issues for automatically made decisions.
Marketing managers at small business enterprises should invest in implementing
artificial algorithms, employee training, and developing effective incident response
strategies and multi-level security solutions. As artificial algorithms for managing
information flows of small business enterprises improve, their role will increase,
along with the responsibility for digital marketing ethics.

Conclusions and further essearch. The carried out research gives grounds
to conclude that artificial algorithms of marketing management in small business
enterprises transform their information space with the help of digital mechanisms,
providing opportunities for qualitative and quantitative analysis of the content of
information from numerous sources to identify or measure processes and
phenomena on a particular topic, continuous management based on the results of
interactive monitoring of consumers, timely receipt of the necessary information
for the development of accurate and effective marketing decisions. Prospects for
further research in this area are related to assessing the advantages and
disadvantages of using Internet technologies to obtain information and implement

steps to achieve the set marketing goals.
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