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Abstract. In the context of digitalization of the economy, small businesses are increasingly
turning to artificial intelligence technologies to improve the efficiency of customer service and
optimize business processes. One of the most promising areas is the introduction of intelligent
chatbots that can automatically process customer requests, provide advice and support the user
at the stage of making a purchase decision. This paper examines the process of designing and
implementing a chatbot with elements of natural language processing designed to interact with
small business clients. The development stages are described, including domain analysis,
formalization of user scenarios, construction of the system architecture, selection of technologies,
prototype implementation, and user testing. The results of the pilot implementation showed a high
degree of relevance of responses, ease of interaction and the potential for integrating such a
solution into the existing business environment. The data obtained confirm the feasibility of using
intelligent chatbots in small businesses as a tool for automating primary consulting with limited
resources.
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KWYUK BU3HEC/JIA CAB/IOHY OLIUPHII YYYH CYHbUHA UHTEJIJIEKTTA 3TA YAT-
BOTHHU APATHUII

Mypodoea ®Pepy3axoH
Y36ekucmon Pecnybaukacu Bazupaap Maxkamacu Xy3ypudazu
Bbusnec 6a Tadbupkopauk Oauii Makmabu

AHHomayusa. HKucoduémHu pakamaawmupuw wapoumuda Ku4uk KOpXOHA/1ap
MUCO3/1apea Xusmam Kypcamuuwl camapadopAusuHu owupuuwl 8a 6U3HeC HapaéHAapuHu
makomMuAAawWmMupuw mMakcaduda cyHsull UHmMeA1eKm mexHo/02usi1apudaH mobopa KeHz2poK
¢oiidaraumorkda. IHz ucMuk6044U UYHAAUWAAPUOAH 6UPU MUNCO3AAPHUHS MYPOHCAAMIAPUHU
asmomamuk map3da Kalima uwaaii on1adueaH, macaaxamaap 6epa on1adueaH a xapuo Kuauul
xakuoa Kapop Kaby/1 Kuauw xcapaénuda goitidanranysvuea KyMakaawa 01adueaH uHmeaekmyan
yam-6omaapHu xcoputl smuwodup. Ywbéy uwda Ku4uk 6U3HeC Mux03/1apu Ou/iaH My/10KOom
KUAUW YYYH MYAHCAAAAH2AH MAbUUll muaHu Kalima uwaaw 3aemeHmaapu 6y12aH yam-60mHu
JAoliuxanaw 8a amai2a OwWupuw xapaéHu Kypub yukuaadu. I[Ipedmem coxacuHu maxaua KUAuW,
¢oiidananysuu yeHapuliiapuHu pacmMuliiqumupuul, Mu3uUM apXumekKkmypacuHu Kypuu,
MeXHO/02UAAAPHU MAHAAUW, NPOMOMUNHU ama/2d owupuw 8a @olidanraHysyu CUHOBUHU
YMKa3uwHuU Y3 u4uea 0/42aH uwaa6 Yukuw 60cKu41apu mascu@aaHaaH.
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Tasxcpuba-cuHo8 Hamuxicaaapu H#agobAapHUH2 HKOpu dapaxcadazu a/10KadopauuHu, y3apo
MasCUpHUHZ KYAAUAU2UHU 8a 6YHOAU e4UMHU MABXCYD 6U3HeC MyXumuza uHmezpayust Kuaull
UMKOHUSIMUHU Kypcamou. OAuUH2aH MasaymMomadp KUu4uk 6usHecda UHMeA/NeKmyasa 4am-
6om/aapHu  YeK/adHeaH — pecypcaap — wapoumuda — 6upaamvu  macaaxam — 6epuwiHu
asmomamJaaumupuu socumacu cugamuda Kyaaaw makcadaa Myg8ogukausuHU macoukaatiou.
Kaaum cysaap: kuvuk 6u3Hec, CyHwsUll UHmMes1eKkm, yam-6om, agmomamaaumupuul,
Jcoputll amuwi, Cnopm 08KAMAAHUWU, MUNHCO3/1AP2a XU3MAm Kypcamuul, Makcaoau ayoumopus,
OH/AUH Macaaxam, mabuull mujaHu kaiima uw.iaw, npomomun, goiidanraHye4yu mecmu.

CO3JAHHME YAT-BOTA C UCKYCCTBEHHBIM UHTEJIVIEKTOM VI YBEJ/IMYEHUA
INPOJIAZ’K B MAJIOM BHU3HECE

Mypodoea ®Pepy3axoH
Buicwas wkosna 6usHeca u npednpuHumameabcmea
npu Kabuneme Munucmpoe Pecnybauku Y36ekucmau

AHHomauyus. B ycaosusix yugdposuzayuu 3KOHOMUKU MaJible npednpusimus 8cé yauje
obpawjaromcss K  MEXHO/02USIM  UCKYCCMBEHHO020  UHMeJ/1eKma 051 No8blweHUs
agekmusHOCMU KAUEHMCKO20 06CAYHCUBAHUSL U onmuMu3ayuu 6usHec-npoyeccos. OOHUM U3
Haubo/iee nNepcneKmMueHbIX HANpas/eHull s18.19emcsi 8HedpeHUe UHMeA/1eKMYaAbHbIX Yam-
60mo8, cnocobHbIX a8MoOMamu4ecku 06pabamsieams 06paujeHusl KAUeHmos, npedocmas/assms
KOHCY/IbMayuu U conposoxcoams ho/1b308ameisi HA 3mane NPUHsMus peweHusl o hokynke. B
daHHOll pabome paccmampusaemcsi npoyecc nPoekmMuposeaHusi u peaausayuu 4am-6oma c
asiemeHmamu 06pabomku ecmecmeeHH020 s3blkd, NpedHA3HAYEeHH020 0151 83aumodelicmaus ¢
KAueHmamu masno2o 6usHeca. OnucaHbl 3mansl paspabomku, e6KAYarwue aHaaU3
npedmemuoli obsaacmu, @dopmaasuszayurd nNo/ab308aMEALCKUX CYeHapues, NnocmpoeHue
apxumekmypbl Ccucmembl, 8bl60p MEXHO/102Ul, peaausayurwky npomomunda u npogedeHue
n0./16b308aMeAbCK020 Mecmupo8aHus. Pe3ys1smambvl nu10MHO20 8HedpeHUs NOKA3A1U 8bICOKYH)
cmeneHb pesne8aHmMHOcmMu omaemos, ydob6cmeo 83aumodelicmausi U NOMeHYUa1 UuHmezpayuu
nodobHo2o peuwleHus 8 cywecmayrouwyl busHec-cpedy. IlosyyeHHble daHHble nodmeepxicdarm
Yes1eco06pasHoCmMb NPUMEHEHUS] UHMeA/AeKMYyaabHbIX 4am-60mos 8 Ma/aoM 6Gu3Hece Kak
UHCMpyMeHma agmomamu3ayuu NepeuYHO20 KOHCY/1bMUPO8AHUS NPU 02PAHUYEHHbIX PeCypCax.

Kawueewvle caoea: maavlli 6usHec, UCKYCCMBEHHbIU UHMeAAeKm, vam-6om,
asmomamu3ayusi, 8HeOpeHue, CnoOpmueHoe numaHue, KJAueHmckoe obcayxcusaHue, yes1esas
aydumopusi, OH/AAUH KOHCY/bmuposaHue, obpabomka ecmecmeeHHO20 Ss3blKd, npomomun,
n0./16b308aMe/bLCKOE MECMUPOBAHUE.

Introduction.

In recent years, there has been a rapid development of artificial intelligence (AI)
technologies, which are being adopted not only by large corporations but also by small
businesses. This is especially relevant for areas focused on active interaction with consumers,
including online trading, consulting and personalized marketing. One of the promising areas is
the use of intelligent chatbots that can automatically process customer requests, provide
consultations, and assist users at various stages of the purchasing process.

The object of the research is the process of automating customer consulting in small
businesses. The subject of the research is the use of an Al-powered chatbot for selling sports
nutrition products. The aim of this work is to develop the concept and prototype of an
intelligent chatbot for online customer consulting in an e-commerce store, as well as to analyze
the effectiveness of its implementation in the context of small businesses.

Small businesses play an important role in the structure of the national economy,
providing market flexibility and adaptability. In the field of e-commerce, small enterprises have
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a number of advantages - proximity to the client, a more personalized approach. However, they
also face significant limitations: limited budget, shortage of qualified personnel and high
competition with large players. One of the key factors in the success of online sales is the quality
of customer service. The availability of prompt and meaningful advice is especially important
in segments where the consumer needs expert support before purchasing - for example, in the
field of sales of sports nutritional supplements.

It is important to understand the target audience and its needs. Knowledge about the
customer and their preferences helps save time on market research and in identifying the most
in-demand products and services. By understanding the industry and its specifics, businesses
can make better offers than their competitors, thereby positioning themselves as market
leaders.

The role of a sales consultant in online stores is hard to overestimate. According to
marketing research, more than 60% of customers make a purchase only after receiving a
recommendation. However, in small businesses, it is not feasible to have a specialist available
24 /7, which creates the need for an automated system capable of replacing or supplementing
human assistance.

Thus, for an online store to operate effectively, it is essential to implement an intelligent
system capable of analyzing inquiries, identifying customer goals, and recommending suitable
products. This task is fulfilled by an Al chatbot, based on natural language processing
technologies and automated recommendation logic.

Literature review.

Artificial Intelligence (AI) has evolved from a specialized academic discipline to a widely
adopted force behind technological advancements, especially in business automation. While
small businesses have often faced challenges in implementing advanced technologies due to
limited resources, they are now turning to Al to improve customer service, enhance operations,
and support strategic decision-making. Among the most practical and influential Al tools
available to them are chatbots.

The foundational principles of artificial intelligence are comprehensively covered in
Russell and Norvig (2020), who present Al as the simulation of intelligent behavior in machines,
covering areas such as problem-solving, perception, learning, and language understanding.
Their work provides a broad and authoritative framework for understanding how Al can be
applied to solve real-world problems, including those faced by small businesses. Similarly,
Luger (2020) studies thoroughly Al strategies for complex problem solving, emphasizing
intelligent agent design and knowledge representation—core components in building effective
Al-driven systems like chatbots.

One of the most transformative applications of Al for small businesses lies in natural
language processing (NLP), the domain that powers chatbot communication. Jurafsky and
Martin (2021) provide an extensive overview of NLP technologies, highlighting speech
recognition and machine learning as foundational elements for building chatbots capable of
understanding and responding to human language. Their insights are critical to designing
chatbots that not only interpret the language but also meaningfully increase user participation.

In terms of practical application, Bui and Park (2021) investigate the adoption of
chatbots in small businesses and their operational impact. Their empirical study reveals that
chatbots contribute significantly to customer engagement, reduce human labor costs, and
improve response times. Importantly, the authors identify ease of implementation and
perceived usefulness as key factors driving chatbot adoption, which are particularly relevant
considerations for resource-constrained small businesses.

Adding to this, Adamopoulou and Moussiades (2020) provide a structured overview of
chatbot technologies, discussing types (rule-based vs Al-based), development frameworks, and
evaluation metrics. They also touch on common challenges in chatbot development, such as
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handling uncertainty, maintaining conversational context, and ensuring user satisfaction—all
critical issues for small businesses striving to offer professional-grade customer interaction on
a limited budget.

Al, and specifically chatbot technology, offers huge potential for small businesses to
enhance customer interaction, automate routine tasks, and gain a competitive edge. The
literature collectively highlights that while Al principles provide the technical basis, the success
of chatbot implementation largely depends on application-oriented approach considering the
realities of small businesses.

Research methodology.

An applied research approach is used in this study, combining software system design
principles with an assessment of the effectiveness of their implementation in business
processes.

This engineering-applied research focuses on the development of a prototype intelligent
chatbot and the evaluation of its applicability within the context of small businesses, illustrated
by the case of an online sports supplements store.

Analysis and discussion of results.

The development of the intelligent chatbot and the evaluation of its effectiveness in the
context of small businesses were carried out in several stages. The work included four main
phases: analytical, design, technical, and testing.

1 Analytical phase

At the initial stage, an in-depth study was conducted of the specific segment within
small business, focusing on the characteristics of customer inquiries and the key tasks typically
handled by a sales consultant. Based on the analysis of customer interactions, typical
communication scenarios were identified, including the most frequent questions, clarifying
dialogues, and common behavioral patterns.

The outcome of this stage was the formalization of requirements for the chatbot’s
functionality, along with a detailed description of user roles, dialogue logic, and the proposed
system architecture.

2. Design phase

At the next stage, the logical and technical architecture of the chatbot was developed,
including the following key components:

- user interaction interface (web chat);

- natural language processing (NLP) module;

— knowledge base containing descriptions of products;

- logic system for selecting recommendations.

In parallel, the technologies and tools required for the project implementation were
selected. Python was chosen as the primary programming language, and the API of an existing
Al service was selected to handle natural language processing. Additionally, the structure of the
knowledge base and a collection of typical dialogue scenarios were developed to facilitate
further training of the model.

3. Technical Implementation

At this stage, a prototype chatbot with basic functionality was developed: recognizing
user queries, clarifying their goals, and recommending appropriate products or services. The
implementation was carried out using Python and the selected NLP toolkit.

The bot was integrated with the chosen user interaction platform (Telegram), ensuring
quick accessibility and ease of testing. Key logical rules were configured, and basic
communication scenarios were thoroughly tested. An example of interaction with the
intelligent chatbot is shown below in Figures 1 and 2.
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o~ Protein nech pul

& MpueeT! A AutoSa

CNOPTUBHOMO MNUTaHK

MUK 3anpoc AW BelGep TOBap, W A Npegnoxy
AyHLWIWA BapKMaHT!

Npreer -

eT! Kak A MOry NOMOYb BamM CerogHA?
TeCh CMOPTMEHEIM MATIHWEM WKW Y BacC
eCTk KaKne-To BONpoce?

MeHA MHTepecyeT NPaBUNLHOE NUTaHne

NpaennbHOE NATaHKWe — 3TO KNYe A acnexT
ANA AOCTVHEHMA BALLNX
2ABMCUMOCTIA OT BaLLMX LLen p. Habop
. Mo Bawemy 2anpocy o NpoTenHe 8 Hawuen
OT/INYHBINA NpOoAYKT — **GOLD STANDARD 100%
WHEY**,. 370 04VH N2 cCamMbIX NONYASAPHbIX
NPOTENHOB Ha PbIHKE, KOTOPLIN naeansHO
noaxoAUT ANA BOCCTAaHOBASHWA noane
TPEHVPOEBOK U H3PaLWVBaHWA MbILLUEeYHON Macchl.

MOXET pasnnya

ECnn Bel MHTEpeCyeTeCk CNOPTUEHEIM MUTAHWER,
Y HacC ecTs MHOM MeUaTeNEHEIX MPOSYKTOE,
KOTOPEIE MOTYT MOMOYE Eam. Hanpumep, S Ak ¢79 50

Picture 1. Screenshot of interaction with Picture 2 Example of a dialogue with the
the Al Al Telegram chatbot supporting the
Telegram chatbot Uzbek language and providing relevant

responses to user queries.
Source: @aiforsimpletest_bot

4. Testing and evaluation

The final stage involved user testing with the target audience (10 participants). Users
interacted with the bot in an open-ended manner, simulating real-life business interactions—
from receiving consultations to making purchase decisions.

The collected dialogues and user feedback served as the basis for evaluating the
chatbot’s performance. The analysis was conducted according to the following criteria:
accuracy and completeness of responses, response time, ease of interaction, and overall user
satisfaction. The gathered data allowed for assessing the chatbot’s effectiveness and identifying
areas for further improvement.

The results of the chatbot performance evaluation are shown in the DIAGRAM 1,2
below.

QUALITY OF RECOMMENDATIONS % USER REQUEST CATEGORIES %
Product Clarification Technical/general... :
18% cetavailabiliy ()
37% Goal-based Solution Price&Availability
27% Goal-based Solution :l
18% Price&Availability
Product Clarification | il
Technical/general
Questions 0 20 40 60
Picture 3. Distribution of Picture 4. Percentage of user request
recommendation quality by category categories made on Excel
based on the pilot version made on
Excel

Source: Data provided by the developer of the Al-based Telegram chatbot (personal
communication, 2025)

362




Iqtisodiy taraqqiyot va tahlil, 202 5-yil, noyabr WWW.SCi-p.uz

Conclusion and suggestions.

The evaluation of the pilot version of the Al-based online consultant has demonstrated
the high potential of implementing such technologies in the small business sector. The use of
an Al chatbot significantly increases sales volumes while reducing the company's resource load
and contributing to profit growth. However, to achieve sustainable results, it is essential to
ensure the continuous improvement of the chatbot’s performance: regular integration with up-
to-date databases, timely updates of its functionality, systematic performance evaluation, and
collection of user feedback. Only by complying with these principles can Al solutions remain in
demand and consistently deliver value to businesses.
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