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Annotation. The article provides a comprehensive analysis of the introduction of
artificial intelligence in e-commerce with a focus on automation of operations, analytical tools
and personalization of interaction with customers. The digital transformation of e-commerce
determines the growing need for the introduction of innovative technologies that can not only
optimize business processes, but also form an individual approach to each consumer. One of
the key drivers of such changes is artificial intelligence (Al), which provides ample
opportunities for automating operations, personalized communications and predictive
analytics. The article analyzes the current directions of Al application in e-commerce, in
particular: automatic order processing, intelligent inventory management, dynamic pricing, use
of chatbots and recommendation systems. The concept of micropersonalization of interfaces
and digital content based on cognitive thinking styles of users (visual, analytical, emotional-
impulsive and logic-consistent) was first proposed. An adaptive model has been developed that
integrates behavioral analytics tools, classification algorithms (K-means), deep learning (LSTM,
CNN) and predictive optimization. A mechanism for ethical filtering of personalized content is
proposed, which ensures compliance with the norms of responsible interaction with the user
and the formation of trust in the brand. The proposed solution can be scalable for different e-
commerce platforms. An interdisciplinary approach combining marketing, neural networks
and behavioral economics was used. The methodological basis of the study was made up of
interdisciplinary methods: system analysis, modeling of user behavior, content analysis,
elements of cognitive psychology, machine learning, A/B testing of the effectiveness of models.
The results of the research are of applied importance for digital marketing, UX/UI design and
strategic planning, can be scaled into various e-commerce platforms, mobile applications and
CRM systems. The proposed model combines innovation with practical suitability, promoting
customer loyalty, conversion and competitiveness of e-commerce companies.
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IlITydyHui iHTEe/JIeKT B eJIeKTPOHHiN KOMepLii: aBTOMaTH3alif, nepcoHasi3anis,
epeKTHUBHICTb

AHoTanida. Y crtaTTi 34iicCHEHO Bce6iYHUH aHasli3 BIPOBA/>)KeHHA LUTYYHOIO iIHTEJIEKTY B
eJIEKTPOHHY KOMEPILilo 3 aKIleHTOM Ha aBTOMaTU3allil0 onepaliii, aHaJiTU4YHi iIHCTPyMEHTH Ta
nepcoHasisauiro B3aeMozil 3 kiaieHTamMu. LludpoBa TpaHchopmallis esleKTPOHHOI KoMepIil
3YMOBJIIOE 3pOCTaUy NOTPeOyY Y BIPOBa/»KeHHI iIHHOBAaLiIMHUX TEXHOJIOTiH, 3JaTHUX He JIUIIe
ONTHUMIi3yBaTH 6i3Hec-mponecd, a U chopMyBaTH IHAUBIAYaTbHUM MigXiA OO0 KOXHOIO
cnoxkrMBaya. OHUM i3 KJIIOUOBUX pyLIiiB TakUX 3MiH € WTy4YHUU iHTesekT (IUI), mo Hazae
IIMPOKI MOXKJMBOCTI [AJid aBTOMaTH3allil omnepalid, MepcoHasi30BaHUX KOMYHIKaIik i
IIPOTHO3HOI aHAJITUKU. Y CTATTi NpoaHa/li30BaHO Cy4YacHi HanpAMU 3actocyBaHHA [ B e-
commerce, 30KpeMa: aBTOMaTU4YHYy OOpPOOKY 3aMOBJIeHb, IHTeJIeKTyaJlbHe YIpaBJiHHS
3amnacamu, JMHaMiyHe LiHOYTBOpPEHHS, BUKOPUCTAHHS 4aT-00TiB i cuUcTeM pekoMeHalliil.
Brepille 3anponoHOBaHO KOHIENIil0 MikponepcoHasiszauii iHTepdeiiciB i nudpoBoro
KOHTEHTY Ha OCHOBi KOTHITUBHMX CTWJIiIB MUCJIEHHsS KOpPHUCTyBayiB (Bi3yaJsibHOTO,
aHaJITUYHOI0, eMOLiHHO-IMIYJIbCUBHOI'O Ta JIOTiKO-MOC/AiJ0BHOTO). PO3p06sieHO aflalTUBHY
MoO/Jlesib, SIKa iIHTerpye iHCTpyMEeHTU MOBEJ[iIHKOBOI aHa/IITUKH, aJropuTMu kiaacudikanii (K-
means), r;in6uHHoro HaB4yaHHsA (LSTM, CNN) Ta npegUKTHBHOI ONTUMi3aliii. 3aponOHOBAaHO
MexaHi3M eTH4YHOro OIiJIbTpyBaHHA [epCOHAJi30BAaHOI0 KOHTEHTY, 110 3abe3neyye
JIOTPUMaHHSI HOPM BiJIOBiAa/bHOI B3a€EMOZil 3 KopucTyBaueM i ¢popMyBaHHSA [AOBipU [0
O6peHAy. 3anpornoHOBaHe pillleHHS Mo)e OyTH MacliTaboBaHUM [iisl pi3HUX MiaTdopm e-
commerce. BukopuctaHo MiXAWCUUIUIIHApDHUW NigxiZ, 1wo o06’€JHyYe MapKETHHT,
HelipoMepeXi Ta MOBeAIiHKOBY €KOHOMiKy. MeTo/0/IoTiYHy OCHOBY AOCJIiXKEHHS CKJa/Iu
MDKAWCHUIIIHAPHI MeTOAU: CUCTEMHHUU aHasli3, MOJeJI0BAaHHS KOPUCTYBALbKOI MOBE/IHKY,
KOHTEHT-aHaJi3, eJleMeHTH KOTHITUBHOI NCHUX0JIO0Til, MallMHHe HaB4YaHHS, A/B TecTyBaHHs
ebeKTUBHOCTI MoJesed. Pe3ynbTaTu JoCHipkeHHs MalTb NPUKJI3JHEe 3HayeHHs JJis
nuppoBoro MapketuHry, UX/Ul-mu3zaiiHy Ta CTpaTeriyHoro IJaHyBaHHS, MOXYTh
MacuITabyBaTUCh Ha pi3HiI maaTPoOpMH eeKTPOHHOI TOPTriBJi, MOGIIbHI AogaTku Ta CRM-
cUCTeMH. 3anpollOHOBAaHAa MOJesb NMOEAHYE IHHOBALiMHICTD i3 NPaKTUYHOK NPUAATHICTIO,
CIIPUAOYU 3pOCTaHHIO JIOSAJIBHOCTI KJIIEHTIB, NiBULIEHHIO KOHBepcil Ta
KOHKYpPEHTOCIIPOMOXKHOCTI e-commerce KOMIMaHiH.

Kiw4oBi c/1oBa: KOTHITUBHI CTWJi, MikponepcoHasi3auisi, afjanTUBHUUN iHTepde¥ic,
eTUYHUU QUIbTP, LITYYHUH iHTEJIEKT, HOBE[iIHKOBUM aHaJ1i3, KJIIEHTChKUU 10CBiJI, UPPOBUM
MapKeTHHT, HepoMepe:Xi, IepCoOHali30BaHUM KOHTEHT.

Introduction

Problem statement. Artificial intelligence (Al) is rapidly transforming e-commerce,
becoming a strategic tool in increasing the competitiveness of companies. Growing volumes of
online sales, changing consumer behavior, requirements for fast service and constant
competition necessitate the digitalization of business processes. The use of machine learning
algorithms, natural language processing (NLP), computer vision and predictive analytics allows
companies not only to save resources, but also to create a unique customer experience.
Although the market for innovative solutions is developing rapidly, enterprises face a number
of barriers to Al integration: Financial constraints - small and medium-sized businesses often
do not have access to high-tech solutions due to the cost of their implementation. Technical
complexity - the integration of Al into the existing IT infrastructure requires qualified personnel
and time. Lack of data culture - many companies do not have enough structured data, which
limits the effectiveness of algorithms. Ethical issues and confidentiality - the collection and
processing of personal data of customers causes risks of information leakage. Perception of
technology - there may be concerns among workers about automation and possible job loss.
That is why the study of the role of Al in e-commerce is extremely relevant both at the global
level and in the context of the Ukrainian market.
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Analysis of recent research and publications. Analysis of scientific and applied sources
demonstrates a growing interest in introducing Al into e-commerce. Androshchuk G. O. [1] in
his work analyzes the current trends in the development of artificial intelligence technologies,
emphasizing their key role in the digital transformation of business, in particular in process
automation and the construction of adaptive customer service models. Berdo R. S., Rasyun V. L.,
Velichko V. A. [2] consider ethical challenges associated with the use of Al, in particular issues
of data privacy, algorithmic bias and transparency, directly related to e-commerce and
personalization. Erfan E.A,, Mushka D.V. [3] explore the role of information technology in
procurement processes, emphasizing the importance of automation of logistics operations,
which is relevant when implementing Al in e-commerce supply chains. Kalashnikova O. [4]
focuses on the content of the concept of information technology in customs, which indirectly
concerns the digitalization of business, transaction accounting and logistics in e-commerce.
Kirlik N. Yu. [8] explores the impact of Al on logistics processes, in particular in terms of demand
forecasting, route optimization and inventory management, which is critical for the efficient
operation of online stores. Yanchuk Tetiana [6] in the monograph highlights the economic
mechanism for introducing digital marketing as a strategic tool for the development of socio-
economic systems, emphasizing the importance of Al in building flexible business models. The
team of authors Yanchuk Tetiana, Dirkach Khristina [10] analyze modern personalization tools
in digital marketing, in particular the role of Al in building an individual customer experience,
which is the basis of competitiveness in e-commerce.

Highlighting previously unsolved parts of the general problem. Despite the presence of a
significant number of studies on the introduction of artificial intelligence into e-commerce,
most of them focus on individual functional aspects - automation or recommendation systems
- without taking into account the cognitive specifics of the consumer. The issue of deep
personalization of content based on cognitive thinking styles of users, as well as the role of
ethical filters in building responsible interactions with the client, has not been sufficiently
investigated. Existing approaches to personalization are often based only on demographic or
behavioral data, not taking into account the individual characteristics of information
processing, which limits the effectiveness of digital tools of influence.

Formulation of the objectives of the article (statement of the task). The article is aimed at
a thorough analysis of the application of artificial intelligence in e-commerce with an emphasis
on the possibility of automating operational processes, developing tools for personalizing
communications with customers, improving the efficiency of the business model of the
enterprise, as well as developing the concept of micropersonalization based on cognitive styles
of consumers with ethical content filtering.

The task of the article: to analyze modern approaches to the use of Al in e-commerce;
identify key areas of business process automation using artificial intelligence tools; explore the
possibilities of personalizing customer experience through the introduction of intelligent
recommendation systems; justify the need to adapt interfaces and content based on cognitive
thinking styles of users; develop a micropersonalization model that takes into account
individual behavioral preferences of users; propose a mechanism for ethical filtering of
personalized content; assess the potential effect of implementing the proposed model in e-
commerce using appropriate metrics.

Materials and methods of research

The study uses an interdisciplinary approach combining elements of digital marketing,
machine learning, behavioral economics, UX/UI design and cognitive psychology. The main goal
was to explore the impact of the integration of artificial intelligence (AI) algorithms into e-
commerce, in particular in terms of personalizing customer interaction and improving the
efficiency of business models.

Materials for analysis were:
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- statistical data on the behavior of users of the e-commerce platform of auto parts (data
collection during 4 months of the site's operation in Vinnitsa - from November 2024 to February
2025),

— Web resource analytics (Google Analytics, Hotjar, Meta Pixel, CRM-extracts),

— models of user interaction with a personalized interface (visual, analytical, emotional-
impulsive, logical-consistent thinking),

— historical conversion data, average check, bounce rate, CTR banners, etc.

Research methods: system analysis - to build a common architecture of digital
personalization processes using Al; content analysis - to study the interface content (banners,
product descriptions, visual blocks) for compliance with the user perception style; observation
and log-analysis - recorded data on clicks, residence time, scrolling speed, page depth; modeling
user behavior - using LSTM networks (Long Short-Term Memory) to predict the sequence of
actions, CNN (Revolutionary Neural Networks) to process visual content and clustering K-
means to determine typical behavioral patterns; A/B testing - conducted a series of
experiments with two versions of the interface (classical and micropersonalized).

Results

Presentation of the main material of the study. In today's digital environment, the
integration of artificial intelligence (Al) into the field of e-commerce covers a wide range of
processes that significantly change traditional business models. Al affects not only the technical
side of the functioning of online stores, but also the customer experience, marketing, logistics
and strategic planning. The three most important areas of integration are automation,
personalization and analytics.

Automation is one of the most visible benefits of using Al in e-commerce. It can
significantly reduce the time of routine operations, reduce the impact of the human factor and
improve the accuracy and speed of data processing. Intelligent systems automatically process
orders without operator participation - from the moment the customer makes a purchase to
generating invoices, confirming delivery and updating the status of the goods; Al analyzes the
level of stocks and can predict demand for specific goods, automatically forming orders to
suppliers or replenishing internal reserves. This avoids both excess and shortage of products..

Chatbots and voice assistants (like ChatGPT, Dialogflow, Alexa) are able to respond to
customer requests 24/7, solve common problems, provide background information, and even
place an order. Al algorithms are able to automatically generate invoices, invoices, logistics
reports, commercial offers, etc., which significantly reduces the burden on accountants and
managers. For example, the integration of a chatbot into the interface of an online store allows
the client to get advice, choose a product and place an order without the participation of an
operator, which reduces staff costs and increases the speed of service.

One of the main factors in the success of modern e-commerce is the company's ability to
provide the customer with exactly what he is looking for at the right time. It is here that Al
demonstrates its strongest side - the ability to deep personalization. The system takes into
account the goods that the user bought earlier, their cost, categories and frequency of repeated
purchases. All this information allows you to create a full-fledged portrait of the buyer,
determine his preferences and offer exactly those products that have a high probability of
interest to him. This allows you to send push notifications or email suggestions exactly when
the user is presumably online. Personalized recommendation systems, such as those from
Amazon, Netflix, or Rozetka, demonstrate that more than 30% of sales can come from Al-
generated recommendations. This increases not only the average check, but also the level of
customer satisfaction.

Al opens up a new level of analytical depth for companies that want to make informed
decisions based on a large amount of data. Thanks to predictive analytics methods, business
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can not only respond to market changes, but also predict them. Based on historical data,
weather, holiday periods, Al can predict an increase or decrease in interest in certain goods.

Algorithms detect repeated scenarios of behavior, which allows you to implement
promotions or reminders in time (for example, about unfinished purchases). Integration with
external sources (economic news, exchange rates, inflation) allows Al to take into account
external factors for price formation or range change. Thanks to such systems, companies can:
predict sales volumes for months ahead; to form an adaptive pricing policy; reduce the risks of
excess purchases.

Al transforms e-commerce from within - from logistics to marketing. Its implementation
allows not only to reduce costs and optimize processes, but also to create a flexible, adaptive
and customer-oriented business model, which is a decisive factor in the world of high
competition.

Here are the main directions of using Al in e-commerce.

Table 1
The main directions of Al use in e-commerce
Direction of use Examples of solutions Effect for business
Service automation Chatbots, voice assistants | Reduce staff costs
(ChatGPT, Alexa)
Personalization Recommendation  Systems | Sales  growth, customer
(Amazon, Netflix Al) loyalty
Data analysis Bl-systems with Al (Power | Accuracy of management
BI, Tableau Al) decisions
Demand forecasting Algorithms Maximizing profits, reducing
losses
Logistics forecasting Predictive Analytics Route and warehouse
optimization

In today's digital environment, personalization has become a key element of competitive
advantage for e-commerce. However, most of the implemented systems work according to
unified templates that focus exclusively on the history of purchases, clicks or demographic
characteristics. This approach often ignores the individual characteristics of information
perception and decision-making, in particular, the cognitive thinking styles of the user.

That is why the introduction of a micro-personalization model is proposed, which is based
on the classification of users by their style of information processing - visual, analytical,
emotional-impulsive or logical-consistent. The first step in implementing this idea is to design
a mechanism for collecting relevant data. Unlike classical tracking systems that capture only
completed actions, the proposed approach focuses on small, often invisible to the user
interactions with the interface - the speed of reading text, the time spent on individual elements
of the page, the weight of scrolling, the movement of the mouse cursor, the frequency of pauses
between clicks, as well as the relationship between text and visual content to which the user's
attention is directed. After collecting these parameters, the data are processed and analyzed
using a neural network model that was previously trained on a sample with marked cognitive
styles. The model classifies users, giving each a probabilistic profile indicating the predominant
type of thinking - for example, 70% visual, 30% analytical. To do this, you can use a combination
of models such as LSTM (for analyzing behavior sequences), CNN (for visual elements) and
clustering algorithms such as K-means to identify behavioral patterns.

After the formation of the cognitive profile of the user, the next step is the adaptation of
the content of the site or advertising messages in real time. In the case of a user with visual
thinking, the interface will display a greater emphasis on images, infographics, video reviews
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and text minimization. On the contrary, the system will offer the analytical user detailed
technical descriptions, characteristic tables, product comparison function, etc. For the
impulsive user, it is advisable to form short emotional triggers with a limited supply in time,
while the logical one is an emphasis on arguments, benefits and rational justifications.

An additional step is the integration of an ethical filter that analyzes the created
personalized elements for compliance with the norms of ethical interaction. The algorithm
evaluates whether advertising causes anxiety, does not manipulate fears (for example, "only
today - otherwise you will lose the chance"), does not stimulate unhealthy impulsivity,
especially in vulnerable groups of users. This increases the credibility of the platform, forms a
long-term relationship with the buyer and contributes to the creation of a sustainable brand.
At the final stage of implementation, a self-learning mechanism is introduced, in which the
system evaluates the effectiveness of each personalized scenario. The assessment is carried out
according to the following metrics: average time spent on the page, conversion to purchase,
frequency of returns of goods, clickable banners and satisfaction ratio (CSAT). By determining
which adaptive changes work best for each style of thinking, the system automatically updates
the models, improving the result. The effectiveness of this approach is assessed through A/B
testing between the standard version of the site and the micro-personalised version. The
expected result is a 15-25% increase in conversion, a 10-12% decrease in failure rate and an
increase in user satisfaction due to improved experience.

Let's display the micropersonalization model based on the user's cognitive styles.

@ behavior data c@

2. Data analysis
(Time, clicks, scroll, images)

3. Cognitive style classification

(Visual / analytical / impulsive / mixed)

.

4. Personalized interface generation
(Content, layout, CTAs)

5. User interaction with the@

\

6. Effectiveness evaluation

(A/B testing, CSAT, CTR)

7. Self-learning module
(Model update based on feedback)

Fig. 1 Micropersonalization model based on the user's cognitive styles

6
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The proposed model of micropersonalization based on cognitive styles in combination
with ethical content filtering opens up new horizons for the development of not only e-
commerce, but also the entire system of human interaction with the digital environment. It
provides not only economic benefits but also adds a humanistic dimension to technological
progress.

Assessment of the potential effect of the introduction of a micropersonalization model
based on cognitive styles in the field of e-commerce on the example of an online store of spare
parts and accessories for cars that are geographically located in Vinnitsa and have a website,
social networks where they promote their products, indicates significant advantages both in
terms of growth of commercial indicators and improvement of customer experience.

After the implementation of a personalized interface that adapts to the type of consumer
(visual, analytical, impulsive or logical-consistent), there is an increase in conversion (the share
of visitors who made a purchase) from 1.8% to 2.3%, which is an increase of 28% compared to
the previous period. At the same time, the bounce rate decreased from 42% to 36%, which
indicates a higher content relevance for the user from the first seconds of being on the site.

The average time spent on the site increased by 24% - from 2 minutes 30 seconds to 3
minutes 6 seconds, especially among users with an analytical and logical-consistent style of
thinking who interacted with technical descriptions, comparison tables and reviews. These
same groups showed a higher level of the average check - from 1340 UAH to 1515 UAH, which
is explained by trust in information and the tendency to make balanced, informed decisions.

In the category of accessories (car organizers, chargers, rugs), where impulsive buyers
are more likely to act, the introduction of short trigger blocks with discounts ("only today," "hit
sales") in a personalized form increased the CTR of banners by 31% and led to an increase in
the frequency of purchases in this category by 18%.

The number of repeated purchases (within 60 days) increased from 12.5% to 15.1%,
which is associated with a positive customer experience and successful recommendations for
related products (for example, the system recommends appropriate lamps after buying
headlights, or grease after choosing a filter).

The decrease in the return rate from 6.8% to 5.9% was made possible due to a more
accurate selection of goods based on the visual and functional preferences of the user (in
particular, analytical buyers were shown the compatibility schemes of spare parts and OEM
code tables).

Separately, it is worth noting the increase in user satisfaction (CSAT) based on the results
of short surveys after the purchase: the share of positive ratings (4 and 5 stars) increased from
82% to 89%, and the number of reviews with comments - by 21%. So, the introduction of
cognitively oriented micro-personalization in the e-commerce auto parts store allowed not only
to improve key performance metrics (conversions, average check, repeat sales), but also to
form a loyal customer base that trusts intellectual recommendations and returns for new
purchases. This confirms the feasibility of scaling the developed model for other niche online
businesses.

Conclusions

Al significantly changes approaches to e-commerce. Its use allows you to automate
operations that reduce costs, offer each client a unique experience that increases sales, and
receive relevant analytics for strategic planning. Most of all, those companies that have a
developed digital infrastructure and are able to quickly adapt to innovation will benefit from
the introduction of Al

To effectively implement Al-based solutions, it is necessary to provide quality training for
personnel, invest in data collection and structuring, and adhere to ethical and legal standards
for data processing.
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