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Abstract. The development of intelligent chatbots is transforming digital tourism by enhancing user interaction, providing
real-time information, and supporting personalized recommendations. This paper presents an analytical review of existing
chatbot-based and digital tourism solutions, including international platforms such as TripAdvisor, Booking.com, and Visit-
Kazakhstan, highlighting their functional features and user experience approaches. A comparative analysis reveals limitations
in multilingual support, localization, and adaptive user engagement strategies, particularly in the context of Kazakhstan. To
address these challenges, the study introduces a custom-designed multilingual Telegram chatbot for Kazakhstan’s tourism
sector, offering localized content for three major cities (Astana, Almaty, Shymkent) and supporting user interaction in Kazakh,
Russian, and English. The chatbot delivers tailored suggestions on hotels, restaurants, routes, and events, while incorporating
UX principles, dynamic city-based content, and database-backed scalability. The system architecture is detailed alongside user
flow analysis and preliminary UX evaluation using established usability methodologies. This article contributes to the devel-
opment of intelligent tourism systems by integrating literature-based analysis with practical implementation. Emphasis is
placed on localization, digital inclusiveness, personalized interaction, and future scalability - laying the foundation for integrat-
ing chatbots into broader tourism ecosystems in emerging markets such as Kazakhstan.

Keywords: digital tourism, intelligent chatbot, UX design, multilingual support, personalization, localization, tourism
technologies, telegram bot.

Growth of Telegram Users in Kazakhstan vs. Global (2020-2024)

1. Introduction
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Digital transformation in the tourism sector is accelerat-
ing worldwide, reshaping how travelers search for infor-
mation, plan routes, and engage with local services. Accord-
ing to the Digital 2024 Global Overview [1], over 5.3 billion
people now use the internet, and more than 60% access ser-
vices through mobile applications and messengers. This shift
is particularly relevant to the tourism industry, where plat-
forms like TripAdvisor and Booking.com have established
themselves as global leaders by offering user reviews, book-
ing tools, and visual content [2].

Despite their success, many of these platforms lack local- WO W5 A0 W5 QL0 qezs P W5 WD
ized personalization, real-time interactivity, and full multi-
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lingual support — particularly in developing regions such as
Central Asia [3]. In Kazakhstan, tourism services remain
fragmented across various static portals with minimal user
interaction. While national platforms like VisitKazakhstan.kz
offer useful information, they are limited in functionality,
lack conversational support, and cannot dynamically respond
to user preferences [4].

As shown in Figure 1, the number of Telegram users in
Kazakhstan has grown steadily over the last five years, indi-
cating a high potential for messenger-based services in tour-
ism. This growth reflects a global trend toward integrating
conversational interfaces such as chatbots into mobile-first
tourism experiences [5]. Unlike traditional websites, chatbots
offer real-time dialogue, adaptive content, and accessibility
across languages and devices.
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Figure 1. Growth in the number of Telegram users in Kazakh-
stan compared to global average (2020-2024)

In addition to this trend, a comparative analysis of key
tourism platforms was conducted to identify functional gaps
in multilingual support, interactivity, and content personali-
zation. Table 1 summarizes the strengths and weaknesses of
selected platforms, including TripAdvisor, Booking.com,
VisitKazakhstan, and a proposed Telegram-based chatbot
system.

To address the challenges outlined above, this paper pre-
sents a review of existing digital tourism tools and proposes
a multilingual Telegram chatbot developed specifically for
Kazakhstan. The chatbot integrates personalized recommen-
dations, real-time interaction, localized data, and multilingual
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content (Kazakh, Russian, English). Through literature re-
view and practical implementation, the study aims to con-
tribute to the development of a more inclusive and adaptive
digital tourism ecosystem in Kazakhstan.

Table 1. Comparative features of tourism platforms and intel-
ligent chatbot solution

Platform Multilingual ' Real-Time ' Personalized User  En-

Support Interaction | recom- gagement
mendations | (UX/UI)

TripAdvisor Yes (28+  No No No
languages)

Booking.com Yes (43 Yes Yes Yes
languages)

VisitKazakhstan | Limited No No No
(KZ/RU)

Telegram  Bot | Yes Yes Yes Yes

(proposed) (KZ/RU/EN)

2. Materials and methods

2.1 Review of Existing Research and Practices

In this study, a total of twenty scholarly sources were re-
viewed to examine the intersection of intelligent chatbot
systems and digital tourism ecosystems. The literature spans
key themes such as multilingual interface design, user expe-
rience (UX) in tourism technologies, personalization in digi-
tal services, and real-time interaction models. These works
were drawn from a broad international context, including
research contributions from China, the United States, Ger-
many, and Central Asia.

Among the most influential contributions are the smart
tourism ecosystem framework proposed by Buhalis and Am-
aranggana [13], the analysis of media-based smart destina-
tion branding in China by Li et al. [14], and the user-centered
chatbot deployment models introduced by Gretzel et al. [15].
These studies were selected for their methodological rigor
and relevance to multilingual, localized, and Al-driven digi-
tal tools for the travel industry.

In the following section, we provide a focused review of
selected works that form the theoretical foundation of our
proposed chatbot-based tourism system for Kazakhstan.

A foundational contribution to smart tourism theory was
provided by D. Buhalis and A. Amaranggana [13], whose
concept of Smart Tourism Destinations has become a
benchmark in tourism research. Published in the Springer
volume Information and Communication Technologies in
Tourism, their model outlines how technology integration,
real-time data, and stakeholder interaction form the backbone
of modern tourism ecosystems. Their emphasis on interoper-
ability and system intelligence directly informs our architec-
tural approach to chatbot-based tourism services.

A significant regional perspective is offered by J. Li, P.
Pearce, and D. Low [14], whose empirical work on smart
tourism branding in Huangshan, China, was published in
Tourism Management. Their study analyzed how destination
management systems use media technologies to shape tourist
expectations and digital experience. The importance of local-
ized digital branding in their findings aligns with our imple-
mentation of city-specific content delivery through Telegram.

From a digital interaction standpoint, U. Gretzel et al.
[15] provided critical insights into the use of Al, personaliza-
tion, and UX within smart tourism environments. In their
article published in Electronic Markets, they discuss how
intelligent interfaces—particularly chatbots—are reshaping
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user engagement and co-creation in tourism. Their layered
model of smart systems inspired the design of our modular
Telegram architecture.

In the realm of data analytics and platform comparison, Z.
Xiang and W. Fan [16] presented a comparative analysis of
major online review platforms (TripAdvisor, Yelp, etc.) in
Tourism Management. Their insights into user-generated con-
tent, algorithmic personalization, and information accuracy
highlight the challenges our chatbot seeks to address by offer-
ing filtered, localized recommendations based on a decision
matrix.

Finally, M. Sigala [6], in her research on collaborative val-
ue creation via social media and mobile platforms, emphasized
the necessity of dynamic personalization and cultural contex-
tualization in digital tourism. Her findings, published in Tour-
ism Management, validate our focus on real-time, multilin-
gual, and city-aware interactions via a conversational interface.

These works collectively provide the methodological and
theoretical grounding for the design principles, architecture,
and personalization logic integrated into our Telegram-based
tourism assistant.

Table 2 presents a comparative synthesis of selected re-
search methodologies that informed the development of our
intelligent tourism assistant. Each entry captures the core
method proposed by prominent authors, outlining both their
theoretical contributions and practical limitations. This struc-
tured overview highlights how the proposed Telegram-based
solution builds upon these foundational works to address
real-world gaps in personalization, localization, and real-time
multilingual interaction within tourism ecosystems.

Table 2. Comparative Analysis of Methodologies and the Pro-
posed Solution

Approach  / Proposed Method ' Strengths Limitations
Source
Buhalis & Smart  Tourism Systemic integra- Limited guidance on
Amaranggana  Destination tion of real-time bot-based personali-
[13] framework data and services  zation
Li, Pearce & Localized brand- Emphasis on Focused on one
Low [14] ing via smart destination- Chinese city
tourism media specific  digital  (Huangshan)
platforms branding
Gretzel et al. Al-UX design for Framework for Generalized model,
[15] tourism co- personalized, limited technical
creation layered digital ' detail
UXx
Xiang & Fan Comparative Empirical in- Does not address
[16] analytics of digital sights into per- real-time user input
review platforms  sonalization and
trust
Sigala [6] Personalization & Deep dive into Lacks technical
cultural adaptation = user behavior implementation
in mobile systems  across cultures specifics
Our Ap-  Multilingual, Localized con- Dependent on
proach chatbot-based tent, real-time reliable  data/APIs
(Telegram real-time tourism support, scalable, and integration
Bot) assistant personalized quality

2.2 Formalization of the Proposed Telegram Chatbot

In response to the gaps identified in Section 2.1—such as
the lack of real-time interaction, multilingual support, and
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content localization—a multilingual Telegram-based chatbot
was developed as a key component of a proposed digital
tourism ecosystem for Kazakhstan. The bot is designed to
provide users with personalized recommendations on ac-
commodations, restaurants, walking routes, and ongoing
events in selected cities. As of this writing, the chatbot sup-
ports interaction in Kazakh, Russian, and English and deliv-
ers localized content for three major destinations: Astana,
Almaty, and Shymkent.

To ensure adaptive and user-relevant content delivery, a
multicriteria decision-making model was applied to filter and
rank available tourism-related data objects (e.g., hotel list-
ings, routes, food venues). Let us denote the total set of op-
tions as:

where each element ai represents A={ai, a,..., an} a
unique tourism object. Each object is evaluated using a vec-
tor of criteria:

The resulting decision matrix is C={c1, Ca,..., cm} defined
as:

Am

2m

a1 a2

Using a simple D=|cy; ¢y weighted fil-

tering logic, the final relevance score for each option is com-
puted as:

m
where wj denotes the weight R(g;) = X w; -¢j; assigned
j=1
to criterion cj. The output includes only those objects for
which:
where T is the predefined R(g;) =T relevance threshold.

This model is used to dynamically select and present tourism
content that matches user preferences and context.

A corresponding multicriteria matrix summarizes the core
evaluation indicators used in the decision-making logic (Ta-
ble 3). These include city match, language support, category
relevance, data freshness, and the presence of external re-
sources such as hyperlinks to 2GIS or Google Maps.

Table 3. Criteria used for dynamic recommendation filtering

Criterion Symbol | Direction
City relevance ki ki — max
Language localization ko k: — max
Category match (food, hotel, etc.) ks ks — max
Data freshness (based on DB info) ke ks — max
External source availability ks ks — max

To support this logic, the system is structured as a three-
layer architecture, which is shown in Figure 3. The frontend
layer handles user interaction via Telegram's bot interface,
supporting city and language selection, as well as category-
based queries. The application logic layer processes user
requests, queries the internal database, and performs filtering
based on criteria weights. The data layer stores structured
tourism content and is dynamically updated via APIs and
administrator input.

Technically, the chatbot is implemented in Python using
the aiogram framework and Telegram Bot API. Data man-
agement is handled using SQLite, with optional integration
of external services such as OpenWeather API for weather
forecasts and embedded hyperlinks for navigation assistance.
InlineKeyboard is used for user interaction, enabling dynam-
ic, button-based navigation in the bot interface.
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This modular design allows for future expansion of cities,
categories, and criteria without overhauling the system.
Moreover, it creates the foundation for a scalable and intelli-
gent tourism assistant capable of addressing the multilingual
and regional complexity of Kazakhstan’s tourism landscape.

~N

User Level (Frontend / View)

- Language selection

- City selection

- Interest category selection
routes, events, weather)

- Formatted information output

- External links output (2GIS, Booking)

(food, hotels,

Telegram Bot API + InlineKeyboard
3
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Figure 3. Architecture of the Telegram-based tourism recom-
mendation system

3. Results and discussion

The development of the multilingual Telegram chatbot
resulted in a fully functional prototype capable of providing
localized tourist information for users in Kazakhstan. The
system includes support for three languages—Kazakh, Rus-
sian, and English—and covers major cities such as Astana,
Almaty, and Shymkent. Upon launching the bot, users are
prompted to select their preferred language and destination
city, after which they can access structured categories includ-
ing food, routes, events, hotels, and weather.

uli Please choose your city: 147

"] What would you like to explore? ;.1

Figure 4. Sample user interaction in the Telegram chatbot in-
terface

Internally, each category is linked to a structured data
source or API. For instance, hotel data is retrieved from
Booking.com integrations, while weather forecasts are pro-
vided via the OpenWeather API. The food category uses
static data for popular cuisine options, organized by city, and
the events category can be linked to dynamic listings from
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available sources. The route recommendations include walk-
ing tours and public transport navigation embedded through
Google Maps links. All responses are automatically translat-
ed and adapted to the user’s selected language.

Figure 4 (Telegram screenshot) illustrate the primary user
flow and available modules. The chatbot design emphasizes
clarity, modularity, and minimal interaction steps to ensure
smooth usability across all languages. Inline keyboards are
used to minimize free-text input and reduce miscommunica-
tion, especially among non-tech-savvy tourists.

From a system perspective, the chatbot architecture
proved flexible and scalable. The logic layer supports further
extension into new cities or categories with minimal recon-
figuration. This modularity allows for future upgrades, such
as dynamic restaurant listings, hotel reservation links, or
integration with payment and ticketing platforms like Kas-
pi.kz or eGov.

Despite its promising functionality, the system has certain
limitations. The event listing module currently lacks a stable
dynamic source, requiring future integration with live cultur-
al calendars or media partners. In addition, the restaurant and
route data rely on preloaded static entries, which may be-
come outdated without automated updating mechanisms.
Lastly, database operations are currently limited to read-only
retrieval, which restricts personalization features like favor-
ites or user feedback.

Nevertheless, the prototype demonstrates the feasibility
and practical impact of an intelligent, multilingual tourism
assistant based on a Telegram interface. By leveraging exist-
ing messaging infrastructure, localized content, and adaptive
filtering, the chatbot significantly improves access to relevant
tourism information—addressing key issues highlighted in
Section 2.

4, Conclusions

This paper presented the conceptualization, design, and
implementation of a multilingual Telegram-based chatbot as
a core component of Kazakhstan’s emerging digital tourism
ecosystem. Drawing upon recent international research in
smart tourism, intelligent UX systems, and mobile personali-
zation frameworks, the proposed solution addresses key
limitations of current tourism platforms—namely, the lack of
real-time interactivity, contextual localization, and robust
multilingual support.

Methodologically, the chatbot system was informed by
the Smart Tourism Destination framework by Buhalis and
Amaranggana [13], localized digital branding concepts intro-
duced by Li et al. [14], and intelligent interface strategies
outlined by Gretzel et al. [15]. Furthermore, insights from
Xiang and Fan [16] on comparative platform analysis and
Sigala’s emphasis on cross-cultural personalization [6] sig-
nificantly shaped the decision architecture and adaptive con-
tent model of our implementation.

Technically, the system integrates a multicriteria filtering
logic for personalized recommendations, a modular Tele-
gram interface with multilingual support, and a scalable
backend linked to dynamic and static data sources. Its practi-
cal deployment demonstrates the feasibility of lightweight,
Al-supported chatbot infrastructure in supporting national
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tourism strategies—especially in markets characterized by
linguistic and regional diversity.

Ultimately, the study contributes to the body of work on
intelligent tourism systems by demonstrating how conversa-
tional agents can enhance accessibility, inclusivity, and effi-
ciency within tourism ecosystems.
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NuTennexkryanasl yaT-0orrap — Kazakcranaarsl uupiibiK Typu3m
IKOKYHECIHIH 3JIEMEeHTI: CAJIBICTBIPMAJIBI TAJIAAY KIHE ICKe aChIPy
yJrici

H.E. Kynbnees”, XK.b. Kanbneesa
Satbayev University, Arvameor, Kazaxcman
*Koppecnonoenyus ywin asmop: Kuldeyev.n@stud.satbayev.university

Angarna. 3uATKEpIiK 49aT-O0TTapAbIH AaMybl MUGPIBIK TypHU3MALI KaHA NEHreire KeTepim, MaimaJaHyIIBIMEH e3apa
opeKeTTecy 1l )KaKcapTaabl, HAKThl yaKbITTarbl aKMapaTThl YChIHAJIBI JKOHE JAepOECTEHIIPUITeH YChIHbICTapAbl KoJaaiabl. by
Mmakanazna TripAdvisor, Booking.com sxone VisitKazakhstan cHsKTBI XaJbIkapaisiK mIaTgopmanap MeICATBIHIA O0ap MU(PITBIK
TYypH3M IIelIiMJepiHe IOy JKacayblll, OJapAblH (YHKIMOHAIABIK MYMKiHAikTepi MeH UX Tocingepl TanjaHasbl.
CanpICTRIpMaNbl TAJJay MYJBTUTUIAL KOJIay, JOKaIu3alMs >XOHE MalialaHylIbIMeH OeHiMaeIreH e3apa OopeKeTTeCy
TYPFBICBIHAH LIEKTeyJepiai kepcerendi, Oyi ocipece Kaszakcran skarmaiibiHna e3ekri. Ocbl Macernenepre j<ayan peTiHAe
Kazakcran Typusm canackiHa apHajraH kentiini Telegram uaT-6oThl ychiHBUTAZBL. BoT yin ipi kama OoiibiHina (AcraHa,
Ainmartpl, IPIMKEHT) JOKaNHM3aUMsJIAHFAH aKmapaT YCBIHAIBI KOHE Ka3aK, OpbIC, aFbUINIBIH TUTACPIHAE JKYMBIC iCTEeHpi.
Ke3MeTTepi: KOHaK yiliep MeH MelipaMxaHaJapIbl YCBIHY, jKasgy OarbITTap, OKUFaap KOHEe HAKThl yaKbITTarbl KeMek. JKylie
apXUTEKTypachl, NaiijalaHylibl cheHapuinepi »xoHe UX Oaranayel cumaTtanansl. Makaiana TEOPHSUIBIK LIOJNY MeEH
TOXKIPUOETIK iCKe achlpy YHISCTIpiNTill, JIOKanu3aus, TUQPIBIK HHKIIO3UBTLTIK, TepOeCTEHIIPITeH 03apa opeKeTTecy JKOHE
ayKBIMJIBI TaMBITY Ka)KeTTiiri kepcerineni. bynm Kasakctan cHSKTBHI TaMyIIbl HapBIKTapa TyPH3MHIH HHGPIBIK SKOXKYHEeCciHe
4aT-00TTap bl MHTETPAlMsIIAY YIIIH Heri3 Kajaaiabl.

Heezizei co30ep: yudpavix mypusm, unwmeniekmyanost uam-6om, UX-Ousaiin, kenmindi xKonoay, OJepbecmeHOipy,
JIOKAnU3ayus, mypucmix mexnonoauaiap, telegram-6om.

HNuTessiekTyaabHbIe 4aT-00ThI KAK 3JIeMEeHT HM(POBOIl IKOCHCTEMBI
TYpPU3Ma: CPAaBHUTEJbHbIM aHAJIHM3 ¥ IPUMeP peaTnu3auuu 1
Ka3zaxcrana

H.E. Kysnbpzees”, XK.b. Kanbreesa
Satbayev University, Arvamei, Kazaxcman
*Aemop ons koppecnondenyuu: Kuldeyev.n@stud.satbayev.university

AHHoOTauus. Pa3BuTHe MHTENIEKTYaNbHBIX YaT-00TOB TpaHC(HOPMHUPYET UGPOBON TypHU3M, YIIydllas B3auMoJIeiicTBHE C
MOJIB30BATENISIMH, NIPEIOCTaBIISAST HHYOPMALIMIO B PeallbHOM BPEMEHH M IOJ/IEPKHUBasi IEPCOHAIN3UPOBAHHbIE PEKOMEH IAIINH.
B craTpe mpezacTaBieH aHATUTHUECKHH 0030p CYIIECTBYIOMIMX pELIeHUH B 00J1acTH 4aT-00TOB M MU(POBOro TypH3Ma, BKIIO-
yass MexayHapoHble mathopmel TripAdvisor, Booking.com n VisitKazakhstan, ¢ akiieHToM Ha UX (QYHKIMOHAIBHBIC BO3-
MOXHOCTH W TI0JIb30BATEIILCKUH OMBIT. CpaBHUTEIBHBIN aHAIN3 BBIABISIET OIPAHUYCHHS B MYJBTHA3BIYHON MOJIEPIKKE, JIOKA-
JM3alK U aJalTHBHBIX CTPATErusX B3aMMOJECHUCTBHS, 0COOCHHO B KOHTeKkcTe KazaxcTana. B oTBer Ha BBIsIBIEHHBIE IPOOIIE-
MBI IpeIaraeTcs MHOTOsI3bIYHBIN Telegram-uaT-60T, pa3paboTaHHBII ClIeIMaIbHO JUIs TypHCTHYEeCKOH oTpacin Kazaxcrana.
BoT npenocraBiser JIOKaIM30BaHHBIA KOHTEHT AJISI TPEX KPYMHBIX roponoB (AcraHa, Anmartsl, LIIBIMKEHT) 1 mofaepKuBaeT
B3aUMO/ICHICTBHE Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM si3bikaX. DYHKIMKM BKJIIOYAIOT PEKOMEHJAIMH [0 OTEIsIM, pecTopa-
HaM, MapuIpyTam, MEpONPUSITUSIM, a TAK)Ke TIOJICPIKKY B peajbHOM BpeMeHH. [IpencTaBieHa apXUTeKTypa CUCTEMbI, aHaJIH3
MOJIb30BATENILCKUX CLIEHAPHEB U MpeaBapuTelibHas oleHka UX ¢ MCMONb30BaHHEM NMPHU3HAHHBIX MeToauK. CraThsi coueraer
0030p JHUTEpaTypHl ¢ MPAKTUIECKONW peanu3alieid, moauE€pKruBas BAXKHOCTh JIOKATU3allu, TUPPOBON WHKIIO3UBHOCTH, TIEPCO-
HaJIM3UPOBAHHOI'O B3aUMO/ICHCTBUS M MacIITA0MPYEeMOCTH, CO3/1aBasi OCHOBY JIJIsl HHTErpaly 4aT-00TOB B LIU(POBBIE IKOCH-
CTEeMBI TYpH3Ma Ha Pa3BUBAIOILIMXCS PhIHKAX, TAKUX Kak KazaxcraH.

Knrwouesvie cnosa: yudposoii mypusm, unmennekmyanvhvlii wam-oom, UX-Ouzaiin, Mynbmuazelunas noooepiicka, nepeo-
HAnU3ayusi, 10KAIU3aYUsl, mypucmuyeckue mexnonro2uu, telegram-oom.
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