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Development of an Information System with UseiControlled Structure and
Content

Plamen Milev*

Abstract

This paper presents the development of an information system with-eons@rled structure and content,

aimed at providing a flexible platform for dynamic data entry and management. The system allows
administrators to create templates for documents dynamically, which can then be filled out by other users.
This approach enables the process to adapt to changing requirements without requiring new pages to be
programmed in the information system. Instead, administrators can create new dynamic document templates,
which users can subsequently fill out, making the system highly adaptable to evolving needs. The data is
stored in a JSON format, allowing high flexibility in data representation and integration. Key functionalities
include usewdriven creation of data structures, dynamic content generation, and driesstly interface for
seamless interaction. The paper discusses the architecture of the system, the technical challenges faced, and
the solutions implemented to achieve a robust and adaptable platform. The presented system has potential
applications in the educational sector where customizable data management is crucial.

Key words: Information System, Dynamic Content, JSON, Templates, Education

JEL: C88, L86.

Introduction

This paper presents the development of an information system witltargenlled structure and content,

aimed at providing a flexible platform for dynamic data entry and management. The system is designed to
meet the needs of organizations where data collection requirements frequently change, requiring flexibility
and easy adaptation. By allowing users to create dynamic templates, the system offers a new approach to
content management that eliminates the need for constant code changes and allows quick adaptation to new
requirements. The implementation of such a concept could be particularly useful in a university environment,
where frequent changes in regulations dictate the structure of various documents and forms.

The aim of this paper is to present a concept that can serve as a basis for the development of an information
system with usecontrolled structure and content. This includes:

1 Creating a user interface that allows easy configuration of page structure and content.
1 Ensuring data dynamism through the use of JSON for storage.

1 Developing functionalities that allow quick adaptation to new requirements by creating new
templates and dynamic data entry.

The system is designed to be u@ndly and to provide a high level of flexibility in data management.

! Associate Professor, PhD. Department of Information Technologies and Communications, University of National and
World Economy, ORCID 0060002486 70586, email: pmilev@unwe.bg
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Literature Review

In recent years, the development of usantrolled information systems has gained momentum due to the
need for adaptable, usktendly, and dynamic data management platforms. These systems cater to sectors
like education and business, where data and content structures often need continuous adjustments without
requiring deep technical intervention. Existing literature on -dggen structure creation and content
flexibility emphasizes the relevance of JS®dked data management, dynamic template creation, and the
seamless integration of user interfaces, aligning closely with the objectives of this study. Some authors
investigated a usarontrolled document recommendation system aimed at knowledge workers, which shares
foundational goals with dynamic template creation [1]. Their study highlights how allowing users to control
content structures enables systems to better align with individual needs, fostering a flexible environment for
document management . Similarly, this paper preser
administrators to design and deploy document structures dynamically, enhancing usability and scalability
without complex reprogramming. Other authors explored the adaptability of hypermedia systems, focusing
on usefcontrolled metadata to allow fluid data categorization and retrieval [2]. Their approach, which
enables metadata structuring through wb@ren actions, complements the aim of the system presented in
this paper to support evolving data management requirements by leveraging JSON for flexible data storage.
This adaptability is crucial in systems where content relevance depends edrivesermodifications.

JSON's role in flexible data representation has been widely recognized for its ease of integration and its
adaptability in storing and retrieving complex data structures. Some authors utilizeebaS€Nstructuring

in their exploratory search system, allowing users to personalize data visualization and interaction [3]. The
use of JSON within the approach of the current research similarly supports a responsive and versatile system
where document templates can be modified in-tiea based on user or administrator needs, fostering a
flexible data environment that can adjust to various use cases. In the educational sector, the need for dynamic
content management is critical. Authors in this subject area examined adaptive learning environments where
users, particularly educators, could customize learning materials based on evolving curricular demands [4].
The application potential of the presented in the paper system in education is evident, as dynamic document
templates would enable institutions to address changing educational content requirements seamlessly without
reprogramming efforts. Other authors investigated-osatrolled systems in the context of privacy and user

data management [5]. Their study underscores the importance dfiesdly interfaces that allow nen
technical users to interact with complex data structures easily. In line with this, the presented in the research
syst embds e mp-hiendly iterfazenfor eemplate ereation and content management ensures that
even those with limited technical knowledge can effectively utilize the platform, broadening its usability
across diverse applications. Another research discusses the impact of emerging technologies on higher
education, highlighting the importance of flexibility and adaptability in the face of rapidly changing
educational needs [6]. This aligns closely with the objectives of the present study, which aims to create an
information system capable of addressing dynamic requirements in a university context. The integration of
cloud services into educational environments has been found to significantly enhance interactivity and
improve the learning experience [7]. The use of clbased platforms such as Office 365 provides students

and instructors with seamless access to collaborative tools, which aligns closely with the objective of this
study to create a flexible and useEmtrolled system for managing educational content. The integration of the
Internet of Things (1oT) in education has the potential to transform the educational landscape by enhancing
datadriven decision making and providing personalized learning experiences [8]. This aligns with the
objectives of the current study, which aims to create a flexible information system capable of supporting
evolving educational requirements. Integration of Business Process Management (BPM) software within
existing IT environments is crucial for enabling dynamic management of business processes [9]. Universities
face challenges in integrating BPM solutions into their IT infrastructure, yet the potential benefits for
improved efficiency and adaptability are significant. The proposed in the paper information system aims to

8



provide dynamic customization and optimization, akin to the approach described by other authors in the
subject area, where a proactive performance management solution ensures timely identification and
resolution of issues, ultimately leading to positive economic impacts [10].

The literature review positions this paper within a broader framework ofcosémolled information
systems, emphasizing the benefits of dynamic document managementbaSé&Nflexibility, and user
centric design. Additionally, it underlines the significance of incorporating emerging technologies and
proactive approaches to ensure the adaptability and efficiency ehtitaive systems.

Approach for Development of the Information System

The fundamental process of digitalization of regulations for process automation in the form of an information
system is illustrated in Fig. 1.

Regulations Digitalization Information System

Source:Author

Figure 1. Fundamental process of digitalization of regulations through the use of an information system

The architecture of the proposed information system consists of several key components that interact to
provide dynamic data management capabilities (Fig. 2):

1 ClientSide Component: Provides a u$éendly interface that allows administrators to create
templates and users to fill out the forms dynamically.

1 ServerSide Component: Handles user requests, processes data, and manages interactions between
the client and data storage.

1 Intermediate Component: Stores the configuration of page structures in JSON format. The web
server uses this component to dynamically generate pages based on the stored configurations before
loading the relevant data. This approach ensures that any changes in page structure are easily
reflected without the need for direct modifications in the server code.

1 Data Storage: Utilizes a traditional relational database for storing user data anrduillEams,
while JSON is used to store the dynamic configurations of page structures. This combination ensures
both the flexibility of representing dynamic templates and the robustness of structured data
management for user inputs.

The architectural design aims to decouple the data representation from the underlying storage mechanisms,
allowing for greater flexibility in adapting the system to different use cases. The use of JSON enables
efficient storage of hierarchical page configurations, while the relational database ensures consistent and
reliable storage of the collected data.

9
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e Vetadata

Web Server JSON

Templates

Source:Author

Figure 2: Architecture of the information system

The proposed information system is designed to allow users to create and manage document templates
dynamically. Administrators can define the structure of templates by specifying the fields required, which
can then be filled out by other users. This approach allows the system to adapt quickly to changing
requirements without needing developer intervention. For instance, if new regulations require additional
information in a particular form, administrators can easily modify the existing template or create a new one,
and the changes will be immediately reflected in the system. This process eliminates the need for traditional
software development cycles to implement such changes, making the system more agile and responsive.

The system provides several key functionalities to enhance user experience and adaptability (Fig. 3):

1 Administrators have the ability to create and edit templates, specifying the structure and type of data
to be collected.

9 Users can fill out documents based on the templates created, ensuring that the data collected meets
the current requirements.

10



1 The use of JSON allows for flexible storage of page configurations, while the relational database
manages user data effectively, making it easier to adapt to different types of data and changes in
structure.

Flexible Data
Management

Template Creation

and Editing Dynamic Data Entry

Source:Author

Figure 3: Key functionalities of the information system

These functionalities make the system highly adaptable to evolving needs and enable easy customization of
data collection processes.

Developing a system with such a high degree of flexibility posed several technical challenges. The most
notable challenges are presented in Fig. 4. The corresponding solutions implemented are:

9 Using JSON to store page configurations allows for flexible and efficient representation of dynamic
structures. This makes it easier to generate and modify pages without requirigvebddanges.

1 A combination of JSON for configurations and a relational database for user data is proposed. The
relational database ensures data consistency and integrity, while JSON provides the flexibility
needed for dynamically changing templates.

1 The clientside component should be designed with a focus on usability, incorporating intuitive drag
anddrop features and straightforward input fields to make template creation and editing accessible
to nontechnical users.

User-Friendly
Ensuring Data Interface for

Managing Dynamic
Consistency Non-Technical
Administrators

Page Structures

Source:Author

Figure 4: Challenges in development of the information system

The proposed corresponding to the challenges solutions allow the system to maintain a high level of
adaptability while ensuring reliability and ease of use.

The presented in the paper approach for development of an information system has potential applications in
various fields where data collection and document management need to be flexible and adaptive. Specific
benefits include the educational sector, because universities can use the system to manage forms and
documents, adapting to frequent changes in regulations and requirements. Overall, the flexibility offered by
the system allows organizations to respond quickly to changing requirements without significant overhead in
software development.
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Conclusion

In conclusion, this paper presents a concept for an information system that addresses the need for flexibility

and adaptability in document management. By allowing-cgetrolled configurations and using JSON

alongside a traditional relational database, the system effectively handles dynamic requirements without the
need for extensive programming. The implementation of such a system can greatly benefit sectors that

require frequent updates to document structures, such as the educational sector.
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A conceptual approach to analyzing quantitativerunésv data for logistics research

1 dStsdzO?2 [ tcOesBJtetsa

tdLs dd

14 M dBdzj des L Mmdzj Ho OdzdWwIs©O MO 90Oy ded COCIB BIs dL Mdzj Ht
EftcOodzj dzedjIsts dzgO@ BdLdzj M JHddedydlsdi. ¢St HBSftejHT Gt
HO Mmj thdtso Oo Ol dzO OdzOdzdL © dg® SCtsdzdyj Mlseo jdzd d fmd
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Abstract

Definitely, research is impaant both from a scientific point of view and for business management purposes.

If years ago, much of the studies tended to be based on the analysis of quantitative and highly structured
data, other needs are emerging in the days of information and technology boom. In today's environment, the
use of quantitative data such as images, audio recordings, videos, unstructured texts, etc. is increasingly
required. The aim of this paper is to define a conceptual approach for analysing quantitative data from texts

of interviews conducted in the field of logistics by using software systems. Its results can be the basis for new
studies or the extension of future ones. Some specific software systems that can be used and their features
are an important part of the report.

JEL: C10, M21, C88

Vo tSH

[ sfteiHd Hoj HjMibkddilsdy o BEZOMKISO dO JdW stedOydtsc
ol Lftedj &3O j ftojHddRdets Mi " jMmlsokzeo Odzgj Ists dzO@ € tsdzd yj flse j
f#)C stets BORO OBMisttOCIkjdz ROwLOCIkjte. Yted Mmihjhmsoalksc
JdLBBtOy jdzdVw, odHjts, LokC d fto. MsOsOhj o LisdOIlsO
fsylsd oMmwert dets tsB ddzdaets EMmlstets2 mMisots ) dzj SslsO o

J H
sBtcOBtSlso © MdedBEd d ¢ tc. sjLd ftwtsyjmd dwBO ¢OC H (

lHsyte HdSBsdO2 [ cOetsidetss, $ O HieO AY swd,nsOR OIOM209TF Al d
962X, e-mail: ndragomirov@unwe.bg
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qLfdzj Ho Oded™ d dLMdzj HBo Olsj &ZMSdWls fsyjm HO BI H] da
ljuj fdj Modhjljdd &0 SCtdyjflszOddd &sH,jdd LI tBEO
idgj hts, Ctsjlsts fejHd B LokyOdks HeMisO Wkkktwdhlsdyds

| sedMmMisdC OO COLts dOEZCO JdJBO MmMotsjlts ddzlsj dzL do dzs 6 C
ftesHdCIskzo Odzts sls e HdYO sBJ CIsdoe dzd i ted ud dzd . J
CodeS Etej dzstsf stsB dzsMislsO d JHdz0 My JjydwWduyudzO Isj dzH | dz
SIsH | dzdzOIsO Wdted@3O €S @3 9 jtcdc OO dzO[2]H s5TglOO© HE dzldf jtg O o ¢ iz
9Jtedc OO dzZO HBMISOaCdIlsy CObt WsttddO d&O Jjeotd® ydqw dzO
OCszOdzdZO Isj BO. IMdyust k8o O HBS9 JYHO d HEtS ttOLoadlIsdy
fwBtcd o L d3tsy datsfisd .

S BIi HOI fftotsfdzj Hjded ftetseo jHjdedIls] dL Mdzj HOEIBO O Sip
Yyofmls tlOL ydlsOls dz0 HOdzdzd sls OdzS ilsd, Cdlts MdziH Istse
CsdsBddzOydwy o ftetso jyHOdzd dO dLMmMdzjHo Odzy dO COLEMJ
fsod yibbsts s dL mdzy iz oz0 G&dzy 426 OdfjdsRls  §f sB h n O tc @G ldnjdag . 1
ftosBdzg B d2O dzsedfMmisdC OO d EkftcOQodzjdzdjlsts dzO o j ted ¢
HdedlsOdzdL Oydw dz©@ Mo jIsO Mmi slse jlsdzgs HBso jYHO HEts I[si tof
ol L 3y detsMmisls O toj M sdzH j delsdIlsj HO slsctso OteWiIs Mo tsB SH dats
Bl HOIs ddzlsjteftcjlsdtcOded. 11 ftcjSd yd COIsts fpi Hi tey Odad §
EZsecdmMisdS OO dBBO d fMmetsdlsy Mfjyd¥ded. 1 ObsesaO® d vydd
OdzOdzdL dO Ctsdzdyj fMmilse jdzed HOdzded s IsjCMssej I ftots
fsmMtcj HMMlsoatsds dL §ftsdzL © Odzy dzO MsWislkzj teded MdMmlisg o3 . 14
ftoso jyHOdz] d2O dztsod dL Mmdzj Heo Odedw ddzd twWOL M dqtow o Pdaj  da
ftod HiNlsQodpz] tsds WaOdzC toj Isdzed MW Iskj teded MdMmMlsj &3d, Cdlst
sjrdedlsj Mt j detslsd .

li Ldisy desflsd L O OdzOdzdL dz® sjCistsed H Odzdzq

stseOlts MIsOs O HEBO LO OdOdZdL dO Isj SMmistse j, ol L dgsy dzt
ZOoyddz. [Is jHBBO MistcOdzO, | kWi dOlkO0 Mmdsy dshls, O sl H
fsL dzOdzdv L O ftosctOBJOdzy dzZO HOHjdz JLIdS. sSOLOds s
2O | dzdets L Qo teh jded ftetsHEzSId f cteOWdyd d ddalsj oW j 2 iy,

fdmMoOdzy dO CBH, HBSCOLt ftod HEkzedl] Issa® | dzj SBABSH
Mi BdtcOdzj sts dz0 Olsdef ] Bz OO dzs P toftlg “ f sMsyYOIls tojh jddw ¢

J IsH j dzdzd i WNordStdl, IMgnkeyLearn, Lexalytics, RapidMiner, KNIME, IBM Watson
NLP, Orage, Google Cloud Natur al Language API

ldBdzdtslsyi €d, Stdlsts o { tsioJpaly,NSTK fiNdttral Cadgudg®Toalkd), Py t |
TextBlob, Gensim, Scikt e ar n, PyTorch/ NLP + Tensor Fl ow, CC
d Hugging Face Transfor mer s.

s gy ddisj ftceOQod ot JjyOlsdzj ded 4 , U J dv Ctsd Bls IS
WizdC yd sdzOdzdztsmisd L O OdzOdzdL dzO IsjSfls. rwkzed, o ftof &
feseh d o] qdsi d uded dzOMtsyj detsiylsd. wtejlsd 1 ¢ MO MY j y
d f &zOWtstced3dd L O &Oh ddedets MOBstsBEZYJ ddi (machine | ear
Bdzsets d tsMisOs O tslsetstej dz 9 fesMi Is L O dqLBBKO dO ¢ t5dz€

lyf dfmi ydlsj dzj MO dLujtef Olsj dzded d d BO MO BOLS JeOh 7 OtsC
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Il d&Ofmstswh dw HECEZOH MO oC dzt yjded BOLBOd ftsMisOdzatse € (
WordStat[3], ¢ OCIss dU4INLTKtcoadvwls ftesHEzCl | dz2Of) dzdets L Q9 tc!
(graphical wuser interface). lbttesk[B, jOtdiOj dp i &
BdBdd®Blsj $dlsy dzO NLTK d TextBlob © Python. r o jlsyj
ftesyi MO 5 O0dOdzdL dO IsjSCMlssod HOdzdzed d BOtS dtcOdzi
dL §f sdzL © Oded 3 Y Hdzdzd HOdzded s ftetseojHjded ddalsj tco b Is(
ftesdLotsHMise jded ftejHftedwWisdw fm ddz¢ MisteOlsdo j dz - OtcOC Is§

) SHEEIE9 S0 L O OdOdzdL d dzgj 2cdedlsy GMsejdshisd o

dtcjH Bimdseodzdlsy Mlsi §¢€d © OROEZJLO My TBHEYHO ftjH
Y4 dzd sw i detslss OHOf Isd tc Odzj LO Ctdftej sdzOlsO Mmdmisj d3
OQolssBOIdL qtcOdes ddzd tsdzEOolstsBOIdL JteOdzets M 91 L dBisy
sMsOdzOdzdIlsj M dLfi dzdz2v 9 O ftesyjifm dzO IssC jdedL Oydw T
ftcOCISdS OISO COlsts WhkdzHOd3j dzZlsOdzdzO fylsi SO L O Natur al

tcOL HictsBW 9 Odzj deHGO dA§ S fius@isdf® gL d yYyoOMmlsd dBseOls HO f
sjSCMmMssod Mjedidesd. vwihdetslsts fpi h jMiseazoOdzad J (i HY M

lwwCts M ftesy MO dzO© IstsCjdzdL Oydw fmj Mol L 9 OIls HOO Ht
sldtsots ftedydmdzweoOdzd ¢i &8 NLP. R ftod HoOO ftsyj MO
Csjlts HO M tjHEYydteO BtotsWls dzO IstsCjdedlsi. 1 Of tod 3 te
igJp StcOdzmW sted3dtc©  sMtcj HMIsotsds St emmi ng o [ 61t emb,
fto] BOR o 0Odzj Ists dzO fAso d fAingo. 1td -mtzky d2® thistl kipts ¢
stcOdzemW stedZOYydw, dzOftedd3jtce dL o j B Odzgy dO toj yded S sodlsy

gl i kMo OGN O Mlsi 0 j dJLYBdLoOdjlsts dzO toj ydedyd, ¢<tsd
LOHI dydlsj dzdedlsjy IsOSdea O Jj tojydedCils dzO0 HEBR], SCtdlsts +
dL oL d, Ctsdlsts My Yyddzd HO BI HOI ftoj BBOR dzOIsd tsls O
i Hi ey OdzdjIsts |J tOLddqyuds d GBS dtse jds o dzOyodztsists
teJ wded yd, Csdlsts M dOHCKOYHOI 8 dzj sBRtsHd BsMIs. )
kZsedmisde OO ftsutsBded toj ydedyd Bsc Ols HO ddOls toj H
sjtedzd desdzse d W Is O. 10 Ml yOdzjdedi © IbitstedwlsO d Ol
sjtedddded M JjHdets d Mmihts L dzOyy ded g . I sHisBdzd t©OL dzd ud
fstesHjdzd lIs dLitsdzL 9 Odzj ss dzO t©OL dzd yded Isj edzdddzd o Od
fts MW hifmsets de¥ BO MBdMdzsEls EHOH gzdzugd] MEER QR (MG
EftslstejB"o Odzj sts dz@ o0dOydd d mMFfjyd¥dsd dzO W dtedsj
sjtcd3ddded. 1 Oktso0O fted IsjLd BBKOBBISd J 903dts HO MmJ
Bl HOIs btcOdhW stcdddtcOdzd, HBSCtESBIts | o L @3y des, ftejH(d
fsHetslsea jdzdilsy d dLudmlsj dzdz mef @ dlzOH Gdeded B fstisiE d@j 3 O I§ datz@ d f
MOkt Bl ] dzdRisso © IsOL d Mlsi ¢ O MdzjHo ©® HO dzj BI HJ { tSi
ud Md ©WoOLCttdea O §olsjdydOodz LO ©OLtKOBESIss Odzy dzO o fiw !
5B ZOMIslsO dz20 dtsedMmisdSC OO d kftcOodzjdzedjlsts dzO 9 jtcdc Ol
fEHEISE0 S OO O Isj CMlstse jlsj .

[tcke Mmih Mo jdz dIsdgjdzls jJ o L sy detsMmislsO L O dLGCtON H
CodeCtojlsdes LY tsdzL 9 Oded o ftsmdzj Heo O dIsj Mlsi f¢€d. 1 4L 09
&zOf tcOo HiSY | dzded Is § dzdzts WsCEmdtcOdzj ol ter kz stftej HJ dzd «



dLEOYHOdz] Ists dz20 tj ydzdyd ¢soMmtejHMlisotsda OolstsdiBOISdL d tcO¢
WiteOL d. ] ttOBtSlsdzOIs®O BOL O HOdzdzd, Cwists My dL ftsdt o0
toj M sdzn j dzlsdIsy dzO0 LOHOHjdzdls]y o) ftesMmdzed § sdzj IsO:

[fdh iy oLOd@sElsds jddwisO O WJedBOsO M daj 2 d
Zsedmsdudzdlsj Hj2dzsMmisd;

Jfdhjlsj oL Od®stlbds" jddvs0 dO WdtedkOso f) dzj 2 ddlsj
HY 2 detsflsd;

[fdhjlsj Bhdseddlsj fjHdLodS O d&hlso® ftojH W disd]

lted tsfdls LO dLoajYHOdzjIsts dzO HOo OdzZOH i Mils Isjdsd fm dL ft
Zomistets2 Cdlilsy ) , H tc z ¢ -Bl&gativeoMatrixdfaciodzatioiisN MF , NodBtse Ols H O MMmj
yoOfls tls tojL izdsOlsdlsjy o vOBddyo 1

TOB dzdiyOr AMis ls dLo jHjdedlsj kjdid sk MWl

TOPIC KEYWORDS
S/IR[{VUVRU[| 8SJ]R[VUVRU[; Jarw[Jurloérr, s/fRrLud;, 13t171];
Jrafocd oy Ytorfoad; vtrrdewuvolce: RUAJT I¢ARC' PLJuy
R113[1CL1RYC riau¢ls¢
I rue s IrRu s : soévruwuvl [, VY rr3trd; JarawfJuorlorry
sodvyruwul [ RYReslId L RrRC: I1orR[JJurJZr1VRCUOG; s
gl [RU[ gl [RU[; UVeJULR;, s[f}odLRCUO Ytrerf o496
Ve[ LR ltf{ruvsuvr;, [ [LRHURY]LRU[ tos fur; Jurdzr
INMorRf Jfuvr{zZz(1VRCUG:, T1(BLJBUR, (¢61]J RYLR,;
[Jouvdl YRARU[; ART[T OV Y{rr3trdo;
GRS N gsforo; wuvfsodoud du [ sR s{IRrRY[rHUl [ |
Pt 3YsRrRuU[ rdeveédl so,; iIcI¢
S{TuiRrRsOA S{fTuviRrRsdARC:; RUAJTLIOGARC: VY JLror 300, 31t/
RIAJL T OAR Jeryuvtclo;, rfevolyrRARU[; IY1OR[ [Ju1 2z
T JamIrRIRUL,; AR[f U Ilsfovyld;, r1feuvdls
tArsuvrRIV L] tAarsvorIVL; vitolfrrrRre: VY LArw, 1Ts[odvylo;
vitolf R RYVLJ11o; todrymIrRrug JgrLovtclo;, [l4RrRH
vef [1RC vef [IRrRC: AryvrR; 14 dILtRrR; sovyrwul [ [
Ar1R RYRueslI oL RC; Juvrfzr\vRC: rduwvdlsd; ARrRtf v
RIA[tIOARC; rJHU¢JYRﬂRUr: t o) mJ
rd1d1Ltr rd14Jd1Jtr;, gt o1 rR;, [ ¢1JUR; AR[T[O,;, T [#
s 01 R J1¢R11ivlizr1Rcv¢; ARt [ dud,;, rfuuvdlyRrRAS
st dr el Jtu|vtdr el U R113tzl1¢; ArR{SO: RYVI[Y1IOG; v
lHU¢J$¢ 1dfcfdéd; JTILRvURYLRU[;

Source:Edited software output

OCO HWddedteOdzdIsj Isjdidd ddzd yoOfmls s Iswn dBsecOls HO
ftosHI dz)y O Odzj ss dzZ0O OdzZOdzdL ©. wrnBHAO | MdEzOydwiso

'R 3 dzO1Is © @o MWgsq sl s d3eHldsjB toitpO twiOjL H8 @ AlOdizg O dagd . daPjudy daff § Is ts
AuC dzOHA WddzdtcOdzO C Olsts AuC dZOHO MissCOlOA. wihts ISOCO
qusmLaomJB Z ddi0 ydmlsts Hj BsdmistcOldo dz0 vyJ dz.
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sw o dzOlsO yj mMsslsO j o L&ty dts yOMmls tls swa HO BI HOI
Md ®lsBj dzi-wdmistjd daPRf sdzL 9 Odzj Is 5y rdaGmsb)i, g rfrg nisls odj Istdets  gh
ted HEd&J.

t OLodlsdd dz20 OdzOdzdL O
dtdzjH fHOGIS9C OO dZO BOLOIO HOddd d dLEtO)HOMz Ist
ftosHi dzyjdz ©# tjHdyO §tsmMsCd. 1JLOadMddits Bls § &zOIsW stco
dLo jYHOdzjIsts dzO tOL dzgd Mmls Bisdcmld sHT Wis@® IO Js O lskD. bla@? of
Htczc©O Odzlsj tcdzOIsdo OISO o sOBdzdyj &z ddzd cttO¥WNdujd o dH.
odHBo | CazOmMdW¥ ds oydd, Elsoi toH j dzd 9 dL mMdzj HisO Ols j dzM ¢ O
ZcedmisdS O j EZHOYydzets Isj HO BI HOIs M stcj H:

LYOMmisded yd o dzsc difigls doqdzd B)F df totf ejsifd o sH Mmise j dzd d dzd

[ OL d3j t6 dz0 Siegdidmts Oy das@sde: d ftejHftedwisdWw, Mmtej H dzd
[ tcke 903 jdz B@BjlssH LO OdOddL | dLitdloOdjlsts dO tof
sBfMdzj Ho Odzgj dzO otel LCdly dBiyHE BLHjdd]ls] ttjLEzdlsOlsd
HOo Ols ol L Bsy detsfyls jdzj Bj delsdlsj HO BIi HOL 2 jtOtendydess ¢
20 oti LCdlkj d&jyHE kwh. lted dJLytd.o0dy dz® tej ydzed§ C
" C skl djcsodlsj LOfdMO -4 Odsij dzetOy jediti Olsy oW fgdnjdese Ofcte
BiNHE bwn j fshsyj 20 &0 ¥de. 1.

EQEKTUBHQ &VIPAB/IEHVE
-

TPAHCHIOPT
-

yC}'IOBw LIERN

KOMYHVIKALLVWH(DOPMALLMH W

KJ'IMEHTMTEWCJ'IY)KBAHE

Source:Software output
ANdektOlli LSO dBIYHE dvSitdkit jdj @k diso s

I fMizyovw MmO dLBtOdd yOflk tlk LOfdmdls] d Mddoko do
[l HOdzdzdlsj whdets fetsdzdyOe © dOddydjlsts dz0 fddzdz® otel L
Efmdsodw/ yjdd. uvOLd chgtt@@0 Mbisise § 6 dth) EBOEZHEsESO,

[lsH j dzdzs sls ko O jW jClsdo datsfsts tday teCO ooz j Sts{dilz did SABO gty s Gzt
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st tslsts ¢J &3 tsMisOdOddIlsy J dzj &3j dzls d . b dOdzdLi s sy |
HiWdddteOdzed tjHdyO dL fMdzi Htso Ols jod@yCddts IsdsL djjtc j fddd M ls txfd o8]
sBfMmdzj Ho Ols ot LSdIs] djYHE IWZA.

| 86Ol HO BI HOL fsmMyidd d tjHdyO: HiskEed dBilssHd L O

L JwOdzj @O Hkdkd d fi {sMs0sC O MY s ©MisOdO dzd
fMlsOlsdmisduj MSd ojlssHd. ltjumlsOowdz dzO tojL kdzlsOlsd

Yy jMmistslsded wOLftcjiipdjtdedy HBwcOGidydd, t©OL B@jte, o
Isi teffj dzaj dzO0 desod S dzi Msjted 5 IjLd cwlzyd;

[HdzSotcj d3j dedz® G &Wo O/ ftedfi Misodj dz® HE&];

[Bifdzj Ho Odzj dz@ LOfdMmdlj &O tj ydds-Qj st OB o f € tsak
OkOddL &O fejHrisHddls] J §ofdjHoOhdlsj HE®R] o Isj

RHjdGsdW dydtOdz dz0 phspdedh kggingBOS)icj yls©® ( Par t

Jyjdz¢ © dz0 yj dzd drtej yddedv MmMitstejH Isoa O HOdzd MO f
ol ftocsh (Average sentiment score);

vlsjfjdz dzO tOL destsBtcOL j dz2O0 dL ftsdzL 9 Odzdlsy HEZd3d (
glsjtfjdz 20 MrtsHMmlse t5;
rtckze d.

1vWEsd Ooltsted fMmMsyeOls dd Htkzed dJIstsHJ, COIsts 9o ¢ dzs
ADi mensi on Reductiono, SlsH] @ G syBhlf dgi sttaz"e OR @
LdzOydilsj dzdes My dfmi Ci s fted daj sBrBBHdBSMIS. 1 ted fesojyH
JLdSils d dZOdchuchls &Zz0 tjmMkztemd L O OdzOdzd L . s Olts yw
dz0 dzd y dzdfdzslZOR  to§ N § dad W, HECOIss L O BI dzZa OtemMCdr0]. jr & M.
LOMBS OdOdzdLi Is ftejHd omMdysSt ItewBo O HO Mmj M sBtOL d
WEdS ydsdzOdzdztsmisd d ftesctcOdBded BdBdZSlIsj $d C1 d3 HOHJ dzd

[ Mdzse dzd dLotHJ

tOLoadkdilts dO dqLMmMdzjHBse Olj ZMS¢dlsj fsHRtHd jJ WOCIk, ¢
fsmMsCd, oCdzs ydlsj dzdes d o ftesyjfmdlsy dO HJedlsOdzdL O
tcOo dzd N j . bS8 HBMjJGEO o jyjbts fteskzyes Oddw MO B ddd
MstezC sktedteOdzd HOdzdzd, Its MjcO Mj HtswewegOls d desod t
MisOo O -dajfifigiB rtftstH  d&Z3s d dL Mdzj Ho OdzdVW IsO o 5B d&ZOMISISO dz2O dzts
ZOMsswh OO tOLtOBtSISCO |j ftojHdsyjd BOLB CdyjfflskzC
LO OdzOdzdL dz20 S tsdzdyd Mlse jdzgd HOdzdzd Is Isj SMmissej dzO (
{ftejHjdjds M otej Bjdddlsj MWiskzjtwdd Mdhisj 3d JdiOl H
zj Hs9 Olsjdzdlsjy | HtsMO odMmMtsCO. 1tod bwrhidtslsts dL fts
O fiff jyf OdzdL JtcOded G sHAatsHd MEttejH SCdltejlsdedlsj d
sBJdz odH dL mMdzj He Oded v dJ HBtotsIsts f 5L dzOo Odzj dzC
ZOCowoOdetslsts dzO L ftsdzL 9 OdZOISO Isjteddd dzetsdzse W . [ IsH ]

lafdfmi €ils j dLoeajHjd dzO BOLO WhkdS ydsdzOdzdzslsd dz0 tcOL dzd ydz
kwh ddiOls sctOdduj des feddzsy jdzgdj dzO BI 26 OteMSd jLd6.
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HO M fttddzOcOls ttOL ddydd odHtej §YHatBH], Skt MO
ftoesBdzj Bdlsy d2O dzsedmMsdS OO d EftcOodzjdedjlsts dz©@ 9 jted ¢
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Il Ly detsmisd L O tOLoadlsdj dz20 HdEdIsOdzdzed Is j
9l 8 9l LcOMssSo OO cCokf O dzOH!  jlsH j M)

Opportunities for developing the digital skills of logistics personnel for older (50+) workers in
logistics companies in Bulgaria

[ ot @®E@&ES NS O
1jkw AfdzjoO
0B MistOCIs

1 OdzH j BV s O -5 KEOVE®] HIJedlsOdzdL OydwilsO o dsecdmisds Ok
dsod Isjnrndtsdzsedd. RLMdzi Ho Odzd W fsCOLoOls, Y J Hd ¢ d I
EZsecdmisdS OO o 11 dze Otedw, dzs dzdf MOIO dzO C o Odzd W d yd te
ZOftejHI CO. 4 d&OtOMmlses OF OO HdEedkOddL Oydw ¢ tsitf Odad o
9l L@y desmisd L O wBRYyjddd d2O0 Moz dlsg dzdlsy , sftse j dats
dzzy dzedIsi HIEdIlsOdzdzd k& d3j ded v . KjdzsO d20 HBC EZOHO j HC
tcOLodlsd] dO HdedbOdzdzdlsy Edj ddw dz20 dscdmisdydedw  J te
LAZOyYyJ dzdilsts dz0 M jydoOodzdL qiecOdetslsts tsBlkyj ded § . 1 Ofplstsw h
tcOLodlsdy d2O© IsjLd EdRjddy LO0 MmMftcOowdzgj M BIi HihdIj
MdzjHe® HO Mi WtsCkMdteOls ol tenk wMdseddd d M JjydW dydac
sjrdtsdzsedd d Mdmisjdd L O kftcOo dzj dad j .

Abstract

The COVID19 pandemic accelerated digitalization in logistics and stimulated the adoption of new
technologies. Research shows that digital transformation is essamtlabfstics in Bulgaria, but the lack of
gualified personnel can be a significant barrier to the progress. As digitalization increases, companies face
challenges and opportunities in training their employees, particularly those over 50, who often lack the
necessary digital skills. The report aims to explore the needs and opportunities for developing the digital
skills of logistics personnel over 50 in Bulgaria and highlights the importance of specialized training. This
study reveals the need for skill demment to meet future challenges in logistics. Training should focus on
both basic and specific digital skills, including working with new technologies and management systems.

Kdzt ytse d HHIwd{ds:Odzdzd Ed3j dedvw, dzsecdmisds O, BLEYd ded J

JEL: L90, R490

1] dgOfmlsswh dw HEC &OH MO dL i tsdt o Odd d eigjtatzkilsiéor @nimizggiste | L & dzls
staffn, WJdodmMdteOdz s (ot j2Mcdw i ¥ L. RLt6OL j dad Is§
Oo lgfisty dzaj lstcOLWoOls dzj ftoj dzj dedzts ol Ledzj Hdlsy d d3dzj dedwIsO
gL i dzded s j dzdz@ OcGj dzydv L O B©BtOLBoOddj dd Skdzlskzte®O (EACEA
i L, dlss EACEA.

2Prof . doctor. Depart ment AfiLogistics and Supply Chains
World Economye-mail: miroslava.rakovska@unwe.bg
SChi ef . Assist. prof. doctor. Depart ment ALogi stics an

National and World Economyg-mail: pfileva@unwe.bg

20



Vo BSH

ltesdLotsHMmiseo jdzdwis fMjSlstste o 11 dzeOtedw, COIts yofmls ls
J dgdzls j ctedtcOdz o G dztsB Odzdzd Is § ojtedecd d&O HtMisOeCd.

gesdzsd3d ud MSd HJ2-UBMEGE,] C iddgdz@ O D dzOftcj Hi . wtff Sto]t
9 L MsOdztso v 9 Odzj 2ZzO JStdtsdidst oo, Isi 2 COts ftetsdzdh
9l L MsOdztso W 9 O ( OECD Economic Surveys: Bul gari a

StcOdzmy stelsdzO® JdeW teOMistczCIsztc O, Jdzj e d2dzO0 J W J ClIsdo dzts
HBso jHj-EfRlssYBdo s qEdtsi3duyud MEs ol LMisOdsoweo Odzj. s OIsts
LOMsOY 9 O, Mool dssdedfs H i Bdzd Y fsC d dzO § OL OO dz2O IstelzH (
ftejHdh dedlsy dzdeo ©O. 1 dLdzgifmils HOoOIs fedtstedlsjls dzO dzO dzd
shdztso dzslsts BSBtOL o Odzd dzf EMfwe O HO WiBtedzdqtcO dzj BB n
zZzO ddoOIsO &0 EdjddwisO oCd ys© YsHtsBGW o Odzy dzO J W
sSBtcOLtsoOdedy d BBRZYJddy GtwjL yjdzdw ydetsls.

[ls HttEc O MmistcOdzO, Hq’Gq’lsOdzdzOlSO stcOdzMW stedZOYdw L Ofpw ¢ ¢
o Cdzs ydisj dzdets dzsedfmilsd ¢ Ols [ dese s dLmdzj Hea Odzdw CO
Mtej HdzslIss L O [otesf O s tslsdztsthZdJ 2O HdcecdlOdzdL Oydw |
11 dze Otedw i L dzZ0o O Istsa O dLtsMsOoOdzgj, OCts Mi Hdd 5
20 ftsdzdlsdt O LO HJedlkOddL Oydwy ytjLr MlsteOlsjedyd MS&d +
[HdZ2O tsls " jMmisls] &z yjdd, SCtcdotsisgbd dd® #fiPodgisH Olsj  Fi
zZO0 Hfisi f HB OHJjCoOIsdd Isjrdzduyi MSd L dzOdedw d HJGEdL
HJGedIlsOdzdzgd EZd3j dedwW, Htelze HI ey Qo jdz HESCEZdG dzls f sMisOo w
tcOBBIsdZOISO MddzO LOjHdets f disH jtoededL JteOdzj Ists dzg® k& yd dzd h

(Ministry of Transport and Communications, 2019 ¢

ve jdzd yOe O dwils Mmi HwWdz ol LteOMmisded Mz dilsj dzd o Mlstc Odac
Moz dIsj dzd s tslsdetsh jdzdy dzO HIdedlOdzded sy Std3f jIsg dzyd
dzzyHd d i tslse jlsdes tOLtcOBBIsoa Odzgj dO fftoscteOdRRd L O tsBE
HSCd&ZOHO jJ HO fj dLMmdzjHe Ol d wOLStedwls dzyHOLO d oI
Zsedmisdydedwy § jtemMsdzOdz o 8 9 LcOMsso OO ctekzf O dzOH
Isd dzH J dzyddilsy o wWOLodIsdjlsts d2O HdGedIlsOdzdL OydqwisO dzO dzt
slsCtetsd L dzgOyjdedjlsts dzO t©OLtcOBSIso Odzgj Ists dz©@ Mt j yd Odzd
sjrdsdzcedd o dsecdmMisde OO L O cetstej fsmtsyj dzOIsO 91 L tcOf

{OLodlsdjlsts dzO0 HdedlsOddL OydwilsO dO -d8scdmisdSs Ols O

1 Odztsy j detslsts Lol detej Hdets f tsdztsy j dzd j-1 Y tso o o)) dgf Otlz®W f Dtiza j
jf dz0 HdedlsOddL OydY §swOHd §j diddzOo Odzj Ists dz® H j 2
Sdzdz@2 dz § ZO W stedsd. I 5 lsdesh jdzgdj dz@ yse jhSdw COfdlsC
2022) LOCd yoe O, yi l-dazd BEdY fsMguydsd j o L O &3O @B

1
ftedlsj y Oo Ols sMmdeseoded HJGdIsOdzdzd & d3j dzd W, 9 MtOo dzj ded 4§
RO tcj HdZOdZzd HJGEdlsOdzdzd Ekd3j dzd v, 9 MtOodsj dedj M M Mmicj
o jdzdyOoe Odzj sts dz@ Hj ZO &zO@ dzOMj dzj dzd jlsts o IstelzH sy s
tcjh Qo0 s Ld2Oyjdedy L O o9i Lftcdj B3Odzj Ists dzO@ desod Isj rn dats
e OMmlsj

] OdgH j B W SO -Isds  CIOVE OO L dz@ydls j dzdz® tetsdzv o  fls d dglz dzd
EscdMmisdS OO, SOt bMStted ftodj BOdzj sts dz® RBtsH j teded

21



(2022) fBHYjtlOo Ol dWStsdkSts ftej HddiMls LO BdLdzj i fs
2O dsedMmisds OO, 11 oo fs, G)dequ’dz, dzls i ls dzO stec Odzd L Oyd
dzj 6 dIsd dzdzts M ls . l sstets, HdedOkzdL Oydviso0 o dscdmisdC ol
fcHtsBtoj detslsts tsBMdzizy 9 Odzgj dzO© € dzd J lscfls , Sttt dzOMmi tey
CeRf OdzdWIsO Mtej H LOddzlsjte]j Mtseo OdzdIlsi MistcOded, d dzOBOdzv

[ cOctsdBdtese d 1 tswdase (

D gomirov a
stcOdzmW ste ZOyYd W ) Bl dzg O
q

n 202
Cdlsy dsedmisdydd ¢ tsdi3f Odz
yd

ra d Boyanov,

te fr) d
LO HJdGdIlsOdzdzO lstsOdzfnwtsted3® w
od,

)

L dz2Oydlsj dzded ™ § slsj dayd Oz
sBtoOL 59 Olsj dzdzd ddzed yd Ols
(10T), HAdedlOddd Efktt

d
WsCkmdteOdzed ol tcrlz Mmi otej o
Mo ®, kjndsdkscdd d §SHARGH(J

li dzjo©O d Wwdg®€zfg ®0 ( Val eWa k alnav aAl ex023)a Mmi hs dL M
tcOLodlsdd dzO Jjdzj SlstetsdzdzOIsO Isi tcd®o dov dipjd2]dats IstisO dari jLdgidjw2As
ZsedMmisd ydzOls© ddzH zZMmilsted Vv, SlstcOL jdes o ko jdzdyj dslsts |
SlsBj dzijxd, UJ bOLJ IsjdHjdydy Mt kejddud ddbsjtjmn
B4 NyJ fMtej H f1 woadlsyj, ol 9jdz HdEedlOdzded Is§ mdesdztsedd,
SflddBdL deOdzj deO dzsedMmisdudzdlsy MdMmisj Bd. wfstejH ¢ dj
2O HdedlkOodzdL OydqwilsO o IttOdhf stcls © -daBfthdO ogd cYf dxjfidstiHed@fdz,
1l ftej¢d Isse O, 9l L BMdzsoa © dzO (tetskzyse Odzj , ftotse j HJ dats
dL otsH O, Y d CoOdzdW¥W S OydwisO dzO0 Mmdzlzy dlsg dzd Is g d dzdot
BOtedJ tod Ctsdlss Bl dze OtemMSdwils BdLdzifp IStcwBOo O HO {te]
stcOdzmW stedZOYJd W .

ldzdwvdzedy d@O HdEedlsOddL OydwisO dO dasecdmisdE OO ol to
ZsedMmisdydedw f jtemtsdzOdz 901 9 9 LtcOMlsso OO ctelzf O d

i Misswddj O ddotskt dz® HJCdlsOdded kdsj dedw o 4 e Oted

JLHOdd jIss L O 2022 ¢. 2O RdAdHJCMO L O dzgOo dzdL Odzj Is
BN jMisotslsts 11 dze Otedorts fipigw Mde@ste jojlsH R 7dzH i 2ty O d o (&
Og’q’lsOdz COts fsdzky®ea O twjLEdazlsOl I 32,6 fHttd MmMtej+
tcdlsy 0o 0Ols ydhwtetsesd kd3j dedw dzOH-dztfiCztso iz sfhtcj S dpbts | O
Odiss 31% 0l wMdatsoded yYydWtesoad bkd3jddw, o MtcOo dgj dzo
ebsite of the European Union, 2023 ¢6.).

dz0 dz

syd

gL, dLol h jdz 5k 1 ZcOEMC OO MssfOdMSO ¢ OKROEO

OdzdzOIs O ftsdzdlsd¢ O d s1d4, otHd HEB dJLoatHO, yYd ¢t
O dzj HsMIsOIi Yydes fsHelso jdzd d dLtsMisOe Ols o Htedj d30dz]
sBhd Ed3j dzdvw Mmj dOBd&ZzE HO9 O 6 kOo des © 5B dEZOMISISO dzO G ol
H O dzdzd , gdW sted30ydw d HJdcecdlsOdzdets i HI tey Oded j ) , ¢ sz dz
sjrdsdizsedd, mMdekztedzsmisls O, tcj " O 0Odzj dO HJGdIlsOdzded
OB &zt HOO O d o tsBdZOMIsd SOl WOBBIO fm jdzj ¢ stetsdzadzd |
mMdMmisj @3, BB&ZOYdzd Isjrdesdzsedd d Ht. (Il nvestor.bg, 2
liftejSd ko0, chsBOdkddlsj IkjdHjdydd o (sHESBEY o Odzj k
20 MmktsCd oieo ojtdedlsy LO HsMsOeaCd, COkt dOftedds
Ad dzls j dzd ¢ j dzls dzd ftedmMlsOdzd P OA, zO0ff ted d34 te, hoj gL dMm¢
CoOdzdW¥WdeOydd L O JjWiSlsdoedetisi it @aldzj dzdfitctstf | GO g 16 O .16 51

22

)|
ts
¢
g
f
W
¢
f
f



9C s yo Ols MY jydoddmisd 5 HdedlOd d &EOwLsjlsdds, J&
OobskOldLOydY &0 MlssSd, Mfjydoddmisd §t B &OYdd d
©tOL OB IS Odzj Ists 20 vyqWesed BdLdajfm BsHjdd d -4Smi,j

1 5y Oteso ®© d 1 sy Otetse, 2022) .

) etse dzj &5, Mol oL Oded i i My dlsj dzd d&OH 50 csHdded § &
e OdmY SOy dw

uftstejH ftskzyoOdsy dO BOtdjtedlsy d BfOMjddwiso do
stcOdhW stedZOyYydw dzO0 t©0OBKISOIO, o i-oLQo|CdiEpfls dzd B € 5 R P dzlf g bz
ftoesdgj dz2vh dilsj Mj HJjBscwOWMSd MbstockzSlskztcd, =R OtectLdejde@ L d
ftotsHI dzy dlsj dzdzatsfls dzO y epodtdids®, © Chiydg)j lsitxizO0 toH oL toHOENsz Mz HCOl
O o LtcOMmisdedlsy Moz dlsj dzd o tOBlsdzOISO MddzO (Hi l de
dqetcOwls Cdzs yso O tsdzd o ftosyj MO dzO I9 ¢ Quipffst isdejdzO yY @ Is tf
LOf sYydzOdzd € Oted j OO Md o ftojHHJEdIOZzAERZO Mtej HO, Isj
sjrdsdzsedydedlsj ftetsdzj ded, Ctsjlts j yj dedets HIslsHc®is j$ s
d 30l twOL dzd yodzd dzizy Hd, Mol teL Odzed M ol Lfted] d30Odzj Ists dzO
ftojH tcOL OB SIsydydlsj dz@fGs Oy n ditdsdatsirsdid).dzd I8 J zZO HJ BSG
dqdzH EMistcd Odzdzd MisteOdzd o1 L tcOMisded s Hgdelzzy dIOJsdRd tcd@Bfsils dad(

BdzdL Cts BI HjMhj. ¢oltstedlsy fHYjtlsOo Ol o Oy dsflslsO dzO
sdf MmMdazzydlsjdd, ¢(tjbts | s ttjhO0edOhts LdOyjddy LO H
Bsyj HO Mj dLedzjyj cEdzv BO fsdzL O sls Isjrdedlsj o3dzj dad w
Mol tcL Oded M CBfE Istcdlsy, hj BIH] Bl Mmihjmlse jdats L dzC
fsHi dydl) dj-od §e@REaGdls] shaky dlj & s8OY] &syj oM
Csjlss ftejHMsQodzweo O ftejHdLOJEC O] &zhlso s MOt & MmjBJ
fwi LcOMmlsdedlsy MAzey dilsj dzd By i HO lsCtedwlils, yYd tfdlsi
MBdz MC Ol f btokzHdsMisd §stcOHd dOBRBOd] dd M smtse dshisd
ol CsotsHd JjWjiSClkdodzss HdEdlsOdzdzOIs O IsteOdemW stedzOydw  dzO
dHj dsd¥dydteOls d OHtejMmMdteOls fOMjddwisO dd BOtd,jtodl
Mz dlsj dzd, CtseOlsts tcOBBIsWIs M HdEedlsOdzdd Isjn desdztse dd

dbdzOdzdL d tyjdS O dzO0 dzzyHOIO d o L sy desisdlsj L O
s dMmisdydedw f jtemtsdzOdz 901 9 9 LtcOMlsso OO ctelzf O dz
tc

vsOLd Yyomls wls HSCEZOHO ftjHMsOeaw tjLEdAsOIsdlsy ls
sBlkzydlsjdzd o B&ZOMIEO d&O dsedMmMisdE OO o 11 dzée Otedw My
HdJGedlsOdzdzgd Ed3j dedw dzO0 dzsedfmisdydedw  j etsdz@ dgtcj H O deded ldaf
Ofteddz 2024 ¢@G. Ytej L SdedzO2dz o) ftetsmded € . ]l sdztse d dzOIs O
fcdzco ddzO® MO tBEZYydlsidd o B EOMIIEO dO0 dEtsedMmisds O0lO.

O dZOdzdL 2O wlesotstedl) dO s jmMdsdoddmisdls] §t d&séd
10 oi ftetsfy, Mol teL Odz M dzgj HESMISdE O dg® M j ydodzd misd, y
dzj J dLftOe jdz0 HtjH daj HisMisde dz0 M j ydOodzdmisd §ts dzt
OdgG j sdtcOdzd, dLYdlsoOls dej HsMEME SEwPH MY Q) %] Okzd nts @ MK dzd
ofmj Bhj j E®Rjtjd O tMisOdOddlsj 40% f§tshmtsys Ols, yj

(n d ¢ A O

23



@ [a, cepvoseH HepocTUr

@ [a, Ho Bece oule ycnssamMe Oa
KOHTpONMpame To3u HeoCTHr

[a, 0o HAKaKea cTeneH ycellame
HenocTUr

@ Moytn He
@ Wz06wo He

ANk Pldshndlsj ddd HYdkssj ®&O shketsotstdls] dO ol fsmo
djHsmisde &0 Mijydoddmisd s dscdhlsds o? A

tdLEdzskOldlsy tls fskzyosOdjlss f8¢0O0L 90, Yy ddfmMoOlsO
LO Ctdi3fOdzddlsy o 1 dzeOtedw, des tOLoadlsdjlsts dzO Mmdlsk O
AJGEZ2cO HO9 O tOL dzd Yy dzO tj;tefntj;glsq’ao OB 30% tsls Odz
Zsedmisdud dz § J temisdzO dz. 10 didetsL d delso-steizH detls HO@ZS f ff d teh
HsMIsOlsi ydes dzsecdMmisdyd dz f j tcftsdzO dz, O LO 10% Istsoa®O E
Cd3f Odzed W s O ( .

@ lle vva gocTaTbyHO NOTUCTUYEH
nepcoHan

@ Le cTaHe Bce No-TpyaHO f1a ce Hamupa
[0CTaTbYHO NOrMCTUYEH NepcoHan
INuncata Ha norycTuuu Le Nonpedn Ha
eBeHTyarnHo paspacTBaHe Ha
KoMnaHuATa

A GRAIgAs dasfydls j dzded HW dzse j 20 shcesotstedlsj dO o fesmo
slsdatsh j dzdj 2O OB qeOdzj Ists 2O  jeMsdOdz o dscdflsd

I MduSd OdS jlsdteOded fHtets¥ jMdsdzOddmisd 5 dsecdhlsds o

HdedlsOdzdzdIsj Ekd3gj dzgdw h j BI HOIs ddesects 9Oy dzed o BI Hjh j.
Edgj dedwv 20 desedflsd ydedw o j efmtsdzOdz dzgOH ASJ0G EBIOH] dhedfpcH tsoft) IslOje
qdzisjtej Mdz® G Jjtemf jClsdoO® 5 IstsLd ol ftetsfy. 1 sdzOfMlstsw h
sedmisdudzdvls jmcdzOdz dz@ 91 LteOMmls 50+ o Isjndedlsy

z d3j dzd v [MsOdzOdzd Isj tej MY tsdzH j dzlsd Ta dy HDI osist dgiaCdgEdipisa
fO¢C HdecdlsOdzdzdlsy Edjdedw dz0 fqdzy dlsj dzdlsj o IsWw R dzOlsO W

24



HO M) GftjHjdvls GOkt AHsse@dific] H GdAL O ulyh O dz0 rdatizg
Bj SBASHBESMEE0 Bl § ZOddteOdz 0O Hfi dddlsj ddts By
HO fj Ghcesosted dz® BIi Hjhdlj BYOCoOdd" dz0 MjCht®O.

@ Muoro gobpu

@ [oGpw
CpeaHu

@ Jloww

@ MHoro nowm

Y

NGB dshdl | ddd HY dse | &0 skesottedlsj d&O o) Lm0
pOh dlsj Mmikydlsjdd d Osskddyd o M¥jtOksO doO d

1ds o jud, bkuyOMmisddydlsy tyjdveOls jimyfjtlsddy s§d
kjrdsdksecdq o wB&OMSSO &0 dscdmsdC OO ftojHddkds O
& sBRsH]BEMss0 s sBzyjddj LO ©OLadkdjlsts dz®@ Hdadls

@ Muoro gobpa

@ [o6pa
CpegHa

@® /lowa

@ MHoro nowa

%Y

A GRA As dasfydls j dzdzd HW dzse j 20 shcesotstedlsj dO ol fesmo
Codif Odzdw 5 lodetsh jdedj dz@ desodlsj Isj m dzsdzse d o

wdzj Ho Oh dlsj Ited o) fesMO yjdv o Ol o Oy dzts flsAsPc O Is te
ftoj HMisOaw L dzOyj dzd j st 2@ dgv S tsd 1) dzts o tizhf datizaigipizd b a3 d2d
LGSkl o 0dzj dzO Cokf“lsi o, Ghdsedd Mok cdd §tddks
dzhistezdsj dzlsd L O HAEqlOddz® StdkddSOydYy, bkftOo dj dedj
BB d dzdzd bEfst®HAMEdOcse) § sMsyj ded MO yjdaj ded SOl d |
Sls Gdzj HAZO ksYC O 20 (¥ jmMdsdoddmlsdls) §t dscdilsdco

25



100%
B Vaknounrenqo saxky Il Mroro sax Bawem qo veveae Il He ocobeno sawnv Il He ca saxkm uaobuo

LTLlewnk

Wmc: pyMcH'rvl aa Ynpaanexue va KinbepcurypHo
aaaaaa AMTVTANHE KOMYHW ycipoiictaa

AdCkad@s dasfdlsj dzded HW dz dzO@ slesotted ddlsj doO
LO fdzkydlkjddlsj o d&scdfkd

LR}
o._.

vz Ho O dwis ol ftetsf J Mol L Odz M Isjrdesdzcedydedlsy Ed3d «
OdzC j sdteOdzdIlsjy MAB3WIsOIls BBtcHBOoadIs] SCBfsIsted d MOIs] dzd Isc
ddzj Slstetsdzdzd W tsBd3j dz dz©O HOdzdzd ( EDI) L O dL $dzt ydlsj dzdets
Bdzse s 90Oy ded ls ctsdzv 3O YOl ls EZyOfMmlsdedydlsy . vtso O
computing d | oT kM2 MmMiss O. 10 ami€d okttt Bls Eyc
tej Odzdztsfls (VR) MO o O dzd 0 06d 1 deydatsdeldsp Ga)sy daif®y dffzO d B C
OdzC j Isd tc O dzd , LO Ctdlst AR/ VR dzj 1 90 d&O Isjnrn dsdzsc
ZyoOmlsddyd, ud dLSkEmlsejdzdwlils ddzalsj dzj $Is d BAZESyj2dz Isy
sls OdzSC J sdteOdzedIlsy ftsMmMsysaOls IsjLd kjrdtdtedd $OIsts 9 0y

o I akvosmrenno s T Mioro oo Bawoin g0 wnae [ He ocodeno sawom I He co oaw

hllu.lliJJL.LJL

A Clad@s desfdlsj dzded HW dz dz0 mlscesotstdddls] dO oi fesmO A
Edsjdedv L O fdzeydlsjdzedlsj o dscdmisds OlsO?

s tsldzatsh jdzdj dzO@ Mmdmisj dzded sy Edsj dedw L O Mmdzzy dlsg dzd Is.
dL Cdzé ydlsj dzdets 90O ded L O ftsojyjlsts tsls qur]ls dzd ydlsj . t
Cdzd j dzgsd ( CRM) , LfteOo dzj ded j 2O Slsdesh jdzd¥ O M HEMs
stcOdef stcls©® ( TMS) d wdfMmlsj B3O L O Izl;’ts@adz;dzo[ &z0 mM¢ dzOH
20 lsCtedlsd §fdzshd (YMS) d fmdMmisj 3OO L O Ekff tcOo-dzj dzd j
dZd MO o0y desfyls I dw"Ctsd s Izuofr]lsdzducflsc;, sjLd MmdMmls,
]l sHtesB dzgd Isj H Odzdzd Ermp® Refetegca dglsc@ aq} fdamfd. dzO

26



a0 Bl Vacmiowutento saxui [l Muoro saxHi Baxuu go vakene [l He ocobero saxnn [l He ca paxuu naobuo

60%

4
CRM SRM ™S WMS YMS oMS

ANEigAs desdlsj dzded HW dz 2O Shcesotstdddlsj @O oi feshO: |
Escdimisds OO, Mol teL Odzd M § My ddlksj fd

b dzj H COts BN syjdaj 20 90y deslslsO© dzO@ teOL dzd ydad Is |
toj M sdzn j dzlsdIsy BWRO foddtsdzj dzd HO tyjdawlils ywdzshsdslsts
EscdmlsdS OO o MsteOdzOkO. 4 (¢ B8Pl dis P dzig®ls f tog ¢ ¥is Ok j d
syjd"o Ol SBEOLBoOdedjlsts  SBkyjddjlkts COts HEGBEE (d

7

@ Muoro gobpo
@ [o6po

% CpenHo
@ /lowo
@ MHoro nowo

AN Gbad@s dasdls j dzded HW dzse j 20 Bhcesottedlsj O o ff oismO
sByjdedjlsts, Mol oL Odets ) detsed ljodesdzsedd o dztsc

10 Mz Hdedw ol ff tetst, HE C0O0Co0 Misjtjdz toj MY sdzH § dzls
mMazzy dIsj dzd dzOH 50+ eEtsHdded © WA dzZOISO Ctsli3f Odedw tsisd
FyOmlseo Odzd o OdzS jlsOO fteswodrRO ddidsjtejf Ci &5 § SH B dzts

J

O dOdzdL dO tlsetsotstedlsy dz0 tsBkyOe O dilsj o B kZOMIISO dzO

10 9i ftesMO COS odyHOb fjtmMfjSldodlsjy LO d&OBdtOdzjIs
fMdzj Ho Oh dIlsj 10 cGwHddad, (BdetsL JdzMisotslsts ks  toj M tsdaH j dz
M j ydodzdmisd 5 dsedmisdco, C¢Okts 20% MBvIsOl, yj tyo
tcOL M dtew o Ols. (HOO 10% MO wflsddidmisdydess dzOMmlstetsj dzd,
fJdtemMsdzOdz. | Odzedzd s ph dig@cPtcj HMIsOo j dzd dzO

27



@ e nva goctaTbyHO NOrMCTUYEH
nepcoHan

@ LLe cTaHe Bce no-TpyaHo 4a ce Hamupa
[0CTAaTbYHO NOTUCTUYEH NEPCOHan

INwvncata Ha norncTuum we nonpeyu Ha

€BeHTYyalHo pa3pacTBaHe Ha
w KOMMaHWuATa

ANdGagAdtsidlsj dzdzgd HW dzso | dz0 Bletottedls] @O ol feshO
slsdatsh j dzgd j 2O OB qeOdzj Ists 2O  jemMsdOd o dscdhlsd

I mMdysd tj My sdzH j dzlsd , dLol teheOhd tBERZYjddY o B AEZOMISI
Edzj dzgdw hj BI HOIs dwdetsects 90Oy dzed © BI HjM j. gl M jote] d3gj da
SBOLEBo Odzd jlss d BBRZzYyjddjlsts s Adzsoad Isjrndssdzsedd o
HO9 Ols ftdztsy dls] dzdzO® tsyj dz€ O. ] sso © ydmdzs 30% et BYJ
Artsetetsi. [MisOdzOdzdlsj 30% OdeS jlsdteOded Byj dzv 9 Ols dzOMlists

@ Muoro nobpo

@ [o6po

) CpegHo

@ Jlowo

@ MHoro nouwo

NG EIBPdsMdlsj dzdzd HW dzse j dz20 shcesottedlsj O ol f totshC
sBlyjddjlsts, fMoi toL Odats ) detsod Ikjodsdkzsedd o dztsc

15 Gldsh jdzdj @O o L wOMssO &0 fteOk0O, ¢ s€lst kPl @s
yOfmls ©l kwr. dz SeBEZYO90l RO dOkpi sERfEs j@d GO
sBlyj dd i dz@Offlisded My dlsj dzd o dscdmisdsOkO. 1 L O
oCdzg yas Ols 9o ftetsdcteOBRIIs ] LO tBlkyd ded § dzso d Isj n dats dzfs «
tjMytsdrnjddsdlsjy MO jHddasHEN dzd 15 tslsdatishts) dgd jts lsizOfn i fiigjtshm
LdzOyjdzdj LO tOLodldjlts dO dscdmlsdyddlsj Mmdezydlsj dd.
Motsdlsjy ®wjlsHd dzO ftoj fsHOoOdzj MittjH dzyHdl) dO
BsecOls HO fMj MudlksOls L O dhscs §sdsydls  ddd.

lifted ¢d bjLd ftodsydlsjddd Isjdijdydd IsteweBoO HO ilsB,
ftoj Hd&ZOG O fw6OSIdyuj MSt f5BEYJ dadfjc Ay s§dls dz0 Metsdls
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® [a
@ He

ANJCEIP dtsMdlsj dzdzd HW dzse j dz0 shcesottedlsj dO o MmO
f1OCduiMSd Bfdls &0 tBEZYOs O dlsj M ?i

1 sybksd ofmMdysd teBkzydlsjdd (90%) Byjdv sl fftjHMlsOswdzj
fteseteOdd, Sjlts L RZOYcGes O, yYj ki BscOl HO ftetsfmdzj H
sBlzuyd dzd 4 .

1 O% dz¥ yd ded d

)| 11 dzg Oted v d dzO dzd y J ftesyj M 409 . 9 1L @ ls OfdasHoHY otEHdE]
CdC btcj dessmf sMse desmlsls® d ftojHslsotcOlY o Odzj dz20@ BOS:
fesdLotHdl | dzdzgslslsO &0 IstckH® HO BI Hj o SO f dO
ftsodh Oo0Odzy dz© dzdo OISO dzO fzd3j dzd v, ttOLodIsdj dz©O OHJ
HdedlsOdddls) bdjddy d Scdkfjlsjdydd &0 ©OsslsdOlO0 fdd
ZOdzdydjlsts dzO0 ol L sy detsmisd L O tsBtcOLtsaOdedjy d tBEZY  deqd

z2ts ] 6Oy Hts HJedbkOddL OydwilsO d&®@ dfscdg@ts @R I©d Odz,
sBj Bl dz2O0 tdedzO@2dz s cetsoadWIlsO HBfteddegj s @ L O EM¢
EmMCstewo ©02C¢d ftedj BOdzjIsts dzO BtsH jteded Isj R dasdzse d ydzd e
WisCkf ol tenk dLYtSdkL o0djlsts dz@ dLSkMmisejd ddzsj dzj Sls,
Csdlss BI dzc OtemMSdwils BdLdzifm tcwBOo O HO ftojtsHBdz]j, L O
CoOdzdW¥WdeOydwilso &0 Mk dlsjddlsy dd ddetlts d&zO ddze j Misd

RLMdzZj Ho Odzd W IsO 20 HdGedlsOdzdedlsy kd3j dedw o 11 dze OtedWw 1C
d JHdO Bl oetHjhdlkj BOttdjted fHtejH o 98 jHOdz Ists dzO
ofmi hdesfls | dzai HsfMisOi YydzOlsO Co0O0dd¥dsOoydwy d Edij dzdw
f sHtSBtW 9 Odzj sts dzO0 ftesyd Mdlsy d&O HdedlkOdzdL Oydw dL dme¢
LO wBkzyYyjddd LO fttdHtsBdoOdzi ddzd t©OLhMdtewe Odzy dz2O s
OClEzOdZdL dtcOdzj dO ftosctcOBRBIIS] L O tsBEZYjddi &&O M jydo
Il LteOMmisdzd sy Mz »af @ dixff M@ Sty Offad dIsj § BStcOHd HJ d3
ZOBOdZY 8 Odzj dzO tc @Y RS MststOH | iz s dzdesMls dz0 Y d o sls O
teOL dzd ydzd dzzy Hd, Mol oL Oded M ol Lftedj BOdzj sts dzgO Isj n
ftesBdz 3 4 Gl Mmi h Mo jdets L dz2Oyjdedy L O HJGE dIlsOdzdzOIs O
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mMdMmisj BOIs LO fHtesW j MdtsdzOdzdets B tcOL tso Odady tsBdte jts BdzQ j leaff
mq;ququdzq dLdMS o Odzdv &zO § OL OO d&zO IstlkzH O.

lih L hdts® d&O twjLbkzdzlsOkdlsy s fttskzye Odzj Ists, ftctso J H
sBlkzydlsjdd o 11 dzeOtedw, | tyjodHdas, i dBO L dzOydlsj o
d dessodlsy Iirndtsdtsedd o dsecdmisdéOlso. 1i ftejCd yj dzOMm
mMd MudkO L O MjtedtsL jd ftespdzjd MtejH oW j MmdsdOdzdfm
ftcijHdLodCOIsj dzflso © fted dOBJtOdzj Ists dzO f jtefisdzOdz. [ H o
YOS oO0dedWw 5 wlsdatsh jdadj dzO dzo[t]’fr]OlsO ZO fjtthmMsdOd o f
sftcjHjdzv COLts ttjhOoOhts LO BIiHJhdw EMYJnA I Mo j dz

slsdesfmdzts 9 O desMisls O dz0 Shdeso dedlsjy d Isjrdesdzsedydedlsd E
sls Hfl dzdzd Is j dzdztse | @ BtdzOUr)lddddjls jL Cdzty dIsj dzd. [BEYdIlsj dzd s
LOGted J detsls tslsdesmdets f tslsj deyd Odzdedw dzgj Htsfylsde dzO dztsa@
ftodL dzOo Ols i tcotsMmisj f j dedetslsts L dzOyj dedj dz20 HJCG dIsOdzded Is j
sO¢CO d tBEZUYydljddlsy fttdL dZOo Ols 90O dsMmislsO dO dzj ftcj
ftoj f sHOo Odzj , LO HO GletsoatsteWls dzgO tcOMmlswh dlIsj dzlz 4 H «
ftojHsMisOowdzjsts 20 fwOCkdujMSd tsfdlks o sBEZYjddjhkts.
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RLCEMise j dz d dzls j dzj iCWISO Sols ttgfe Sdj ISfdtatgcHal L o d S ©

Artificial Intelligence in Marketing drivers and challenges

] Odz" | OL Oetse O

0B MistOS Is

vtsLd HBSCdEOH fjHMlsOeaw WOCkstedlsj d ftjHdLodS Olsj df
qdzls j d&zj s o BOwWC jlddzcO. [ OS-nddedetsi ) j gy &ZOMB dod ¥ d §
ddzlsj dzj €Is. 17 o ofmMdué¢d BOS jlsddesod HJj2dtsMmisd Mj L OB
2O dLCEkMmlse jdad ddalsj dzj €ls. ( OLcEdzj HOded Mj WOCkBstdlsj
qdzls j d&zj €5 o BOBEC jlkddzc®, COCIts d dvStsd fwjHdLodS Ols,
Bztocdzslsts tcOLodIsdj dzO0 twOL dzdydedilsj ftoed dzsy ded d dzMmistclz d3j dz
Abstract

This report presents the drivers and challenges when using artificial ggetle in marketing. Marketing is

an area in which the influence of artificial intelligence is most strongly felt. In all marketing activities, there

is a strong penetration of programs based on artificial intelligence. The factors and drivers for the use of
artificial intelligence in marketing are examined, as well as some challenges that need to be considered due
to the rapid development of various artificial intelligence application tools.

Kdzs ytso d ilzWHzflse j dz ddzsj dzj Sls, RR, ®&RO®Sjlddee f) oL ¢k
LS kMo jdz ddzisj dzj S Is.

Key words:Al, marketing with Al, marketing activities with Al.

JEL: M31, 20

Il o jHjdedj

RLSEMIso jdzdwls ddalsj dzj €Is ( RR) dzOoe dzj L J Bdzsects Bl LTS

dL fMdzj Hs9 Ols j dzd Y sMsye Ol (1), UJ BOLS jifsfdes sij )
odzdwded jIsts dLSCEMmlse jdzdw ddalsjdzi SIs. 17 o omMdysSd dBEOwjls
ZO ftosctcOdBd BOLJqtoOdzd dzO dL Ckfmlse jded ddalsj dzj SIs (2) .

] &BOwLSjkddecO Mj dL{fsdLeOls ol L sy desfisdlsj dzO
dqdzt sted3OyYydw d OolstsBOIdL JtcOdzj dz0 Ctedlilsd yded RBOwLS jIsd dze

1 Mi BdteOdzj d OdOdzdL dzO H Odzdzed
1 SBtOBBILO d&O jfMisjMmisejd jLd¢
T &3Oh ddzdets B EZYJ ded §

Il syjudeb Odzv [ O OlsjstotO0 AR dgl StediOydtsdedzd j R dsdsedd d €k dzd
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sOkts CwO2dd §wslswjadljdd, M
BOtC jlsddzetsad Hj2dshisd SOt {
Czdjdzsdlsj, L Ooi whoOdsgj @O §&Ck

Od3qIlsj dedd Ekfpj"hOdi o
jeMsdoddL JeOdd §toj {1
f¢dlsj d HsmisOeCdl d

/TeHepupaHe \
‘ il \
\ MpenopbKu

[ OuzaiiH Ha F e WCbaanaHe Ha\
\ npoayktn ) | cCbabpXaHue |

/W3non3BaHe \
| Ha coumanHm | MapKeTUHroen AerHOCTU
meanu ‘

[ TIpOrHo3Hn |
aHanusn

fKOHKypeHTHo] ‘"prceHe Ha |

\Pa3y3HaBaHe /~~__— —~_—HOBU K/IMEHTY

KpaTtku
| peKnaMHu
\  TekcTBe

Sourcey sB fMilseo j dz0O tOL OB BISC O

AdGkO [Mdzse dzd BOwS jIsd dze tso d H i distftpls b, dzdey dfdtg dsldsts dapj d
qdals j dzj € Is

ltedyddzedlsy L O Bl oL slsts dzgQo dzdL Odzj dz20 dL S kMfmilse j ded W
MO ddetse s d tcOL dishpdzticeOlz@EO (BB H 11O J Bl oL tslsts tcOL 9 d
Jdzls j dzj s d ctsdzj Blsj ol L By dsfisd, Ctdhkt k2 fiojHET
Cdzd § dzlsd .

RdzMlstczdzj dzlsd G OIsts Chat GPT fpJ gL sdzL © Ols ddztsc s
gqdzlsj W j 2y, yYteJL Cts2lts BBEOI HO Mj tjh OsOls didetsy § Mls
StsLd dsd3i dzls dLdmMEo OO0 MmMzsy ded JtescteOdRBd d d3detsy § Miso
Gjdzj edtcOdzj] d2O dLtsBWOY jdzdw COIsts | mage Creator Op ¢
BscOlIs HO M 6jdzj cdtcOIls dBdzsets HJOGCLLORd ol L thdse O
My jydoOodzdL dteOdzed L dzgOdzedw, L O HO fMmj dLftsdzLeaOl IsjLd dd

tec O ftedyddz® L O B toL slsts dzQo dzdL Odzj dzO0 dL S kMmlse |
Csvwiss fsdzEydr O BOGE jIstsdtsL dlsy HO Je¢Mmfjteddi dzlsdtcOls
ftosmdzf HW o OlsT a B¢ It RIsEds@d ydmilsts Isjtstejlsduydets, BJjL HO
ZOf ted d34 tc. sOlsts MMy dLftsdzL 9O dJL SCbkMmlse jdz ddzlsj dzj CIls
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emaits0teS j s dzc 50 ® k€ OB Odzgfi'®@ M dLBjtewls d LOYdh Ols d
BjLEdsOdlsy hj B HOl ®O&JYy] Bhscts NS tit.

] fMdzj He Oh dIsj yomisd hj B HOIs tOLGdzjHOdd WOSIt
dLSCEkMmlse jddw ddzlsj dzj S Is o dBOtS jIsddze O, COCIss d dvStsd
fstcOHd BERztodzslsts tOLodIsdj dO wWOL dzd ydedlIlsy 4§ ted dztsy dzd d dz

ANOCSIststed, odzdw jhd fsdzsydlsjdzdes L O L sdzL 8 Odzgj Ists

1WEtsdzi s WOCIBte® kEdzjMmMddrO dLftdk.esOdjlss d&O RR 9o &
YOCltsted sy d HO tBwWfided LOMts ¢ My ol Lfted] &3O kM jh
HickzGe (.

ANOS IststaRddsets fsfzdzvtedzd ddzmistelzdzj delsd dzO RR S Olts (
ol Lftedj B0 f dzj SslsO, Ctsjbts |j thdssjd WOCItste ftod to

1tcOCIsdydlsy o ®BOteS jiIsd dze O -fististplyg dw it dedisls RrRURi  dCdzfipls tGHEPAE
9 ®&OwSs jIsddsc O, g0 dL Cdzs ydlsj dzdets Htckzy jBE Bjdz ddzalsj toW
BOwC jIsddzetsod LOHOYd. 1 6lsjdydoOodddlsy {§slsttjBdlsj dd dzj
slsdzOmMy d L O MNMlsOdOddlsj ddemistczdzj dzglsd 3 RR dL § sdzL
ddzs Mlste©Oydd (Mi djourney, dd Stable Diffusion d ft.)
ANOCIststrR2 Mj ftjHMIlsOaw HBBte] i tlsdesh jdedj dzO o
ygodzdfmisdlsjy ®BOts jlstsdzstd L O odtelskzOdzdets Isj fplse Odzj ,
LO), fHtiHd S¥WdydOdzdts HO Mj ftedd dBd LO ftesdL otsHMIs
LOf OL 9 Odzj dwO OoltsteMSslsts ftcOoats ol tenlz MtsBMmise j dats
) d €Ot ywdzs ftsHisBteW o Odzgy dzO ddB3dHY O dzO W dted3OIs ©

1 jL zOldzOls O g0z ydztsfls dz0 o dzllstelz Bj dzls b dzj ded (L 1
fslstejBqlsj &S OO BOL O.

ANOCIststlzj 3oamMduscd ddemlstelzdij dzgsd dzO0 RR, dL §tsdzL © Oded o
si f dd, dets Htsted d fteod IsJLo[, LO Ctsdlbts J dzgitsnatsH(
J o3 . Fdzeifm gsysd omMweO WO tOLfsdzOcO M § d&zOls
Jydzedwils OBGdzOdRj dglsjdz f zOdz L © Chat GPT+, f dzOlsj dzOIs©
iy, g0 d HtejHf dzOjdz esHdh jdz f dzOdze s $10 dzO
Ho Oted Is j dzdzts .

ANOCIststezOlzd yd jIsts dz20 esdzv s twOL destsBteOL dj tsls d dafpls:
Yyjdzd. 1 MmdzjHe O dw M sz @Oded Bjcsj dzd MOBs dzO?2
Jasper Al i LHOo Odzj dzO L O dlsjdes Mi Hi ey Odzedj (M Oolstste
ContentatScaleL © 6 j dzgj eqtcOdzgj d&O SEO fkzBdzdtOydd o Bdsc
Originality Ali L © ftetseo jtcC O dzO Isj Cfpstsaj, HOdEd MO cJdzj tod
Chatfuel-L © yOlsBBslstse | .

Grammarly-L © t6j HOCIsdtcOdzj dzO Mmi Hi ey Oded 4
Brand24-L O dsdzd ststed dzc dzO@ Bj HJ dIs g .
Influencity -30t6 ¢ j Isddzc s ddeW¥ dzz j dzfn 6 d ff t.

34

=A =4 =4 4 4 -4 -4



ANOCIss®l bdiisy dzsMislsO L O § jtemMsdzOdzdL dtcOdzej d W ddzO dzOf
sB dzOMIsd .

RBO dWCtsdzCts dzgOydadz© L O tsBkyjdedj d20 dBsHjdzd o ton b

(5). I1tojudilbs tttcOddL Oydd tBEZyOeo Ol RR &BHJjd&dl] M
My jydwduyded IsjrdedSd, COlsts ojClststedzd BOLJ HOdzded d C
Bsyd HO My dqLisdLesO dOftedddite L O BBEYyjddj d2O RR
CesRBf Odzd W Is©O, BOwLE jlIsddeetsad Ytsdzdlsdséd d Mo jds LO jW

[fdweo2¢d Mmyj ZO0 IkjLd WOCIktstd, dLSEMmlse jddwlils dd

fMlseOlsjedd d 1OCIdCd, HO002Cd oi-HiEFEsydshb O] b ddy
SfsdBdL dtcO ¢ OBy Odeddfdeli s Hdfd O de® to j N iy2d Y s

ltcjHJLOdGCOIsjdzlMlsoa © ftejH dLYBAZLOdjIss dzO dL SEkMmlis

liT ftejCd dBhRtsetsBtets2dzdlsy ftoj HdBMIse O, dLisdzL 9 Odzj ss5 o
mMotsdls] HfjHdLoadGC Olsj dziflse O:

JejHdLodC OB Phl) B sbs dz0 HOdzdzdlsj | ©ls Cdzs ysets L
&k yO0o Ols sl fdMmlsjdadlsi M RrR (9). ¢S HOddk]lj, 0 ¢
g mdzj dzd, It d L OSds yjdqwlsO BscOls HO B HO f 5t
Gizdlsy LO ftojHdhdd ctsHdqdd d Ikt ol s Wstdolk, Cr2lt
sH ftod ®SeBlujddj 020 BsHj dzd. [fsej dO ktkHdshls §t.
jHddY BdLdajm d Mifhts OCO BwcOddLOyddls] M daj Mists
ddkzOcOdzj @O &OwS jlsddesoady &ISH (7).

VejHdL o dC Ol jsdeflsalts j 2zdzsiss© 20 HOdzdzdlsj Jj GMse j dats
qeddls ] fi Bq©Ols, GBLOBGlko Ol d OdOd]L dtk@OdS &Bdzj o
BjlsSd, 41, Ydudjd] SsHsej, OHBjMd d ft., Csdlst
]
¢
s

5’8330@%

Offj dedw tlsdesfmdets o jtedlsj dzdesMlsls® d MdcktdsissO
sdded HO MEBHj kYIS MotswikO ddydz® ddait sekOydqw, Sjl
thBOlsdo dz0 ) ¢ zdzOYyqdW .

1tsJHdL9cfQ@ls:i}cjdm‘rﬂs.93tsjtcSOdzJ ZO0 dtsedC OISO d OdzetstedIsd3d Is
Ld, BOLdOdd d&0O HI BBCtIts tsBkzyjddy, SCdlsts OB TBIS
odMmMddsMmisd ©® HOdzdgdIsj, dets ol Istejh dedlsj dBj » OdedL dzgd dzC
Isi dzC o Odzy Bl ROl O. U9 0O LOBtkzHdZW 9 O dOWLS j Istsd
d2CtcjIsded ftojftstel € ddzd ftej HdZOCO Bty HJdzj ded tej M j dz

ltcjHdLoadSCOj@mpazgw 4L O L OGEZBO d20O tOB®Isdzd d3j MisO «
ykzemlseo Ols dzj o jtejded M desodlsy MmMdMmlsi Bd. wfsteiH fteslzy
¢., fsojyjbts Bl i CsoasHdlsj dzdlsj dzg© Wdtedsd tyOSCo Ols
Cosf Odedd fHtejL MdzjHoOMNdIsy f§ils ¢tHJdz], 9 tWjiLEzdzlksOls
Mz dlsj dzd Is § LO dLff sdzL o Odzgj 2O MmMdmilsj B3 IsJ . RR, L
bfwOodzj dzdj dz® MtcOntsojlsj d sSfOMjddwkso dd, J Gl f
dsosMmisdlsj, ftojHd bWodatslsts toj Odzdegts o dzj HtcW 9 Odzj © dBOwC

ltwwJHdL o d¢C O flzggzfn lpGs  fSsMdzy H dzgs iYW Mis 5, COlsts ftoj HAL €
odMmMsCdlsy ) tcotsdzOyOdzdzed t©OLAtsHd L O t©OLtWOBBISo Odzj d
tcOLAaHd LO rnOteHEZzjt, MoWilskzjt, HOddzed d M jydoOdzdL dtecC
HO BJI HOI L dOydlsj dzdd fttjys0 L0 BOSCdIsjy ftojHftodwilsdw
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1ifweiCd kiLd fejHdLodSC O] dZlse O, ddsct SEdOddL O
o BOLS jlsddc® d&ZOHRol tedzvls dzj HEsMIs Ol ydlsj .

1 O¢ dz¥ uJ ded J

Il dzOh d wHdzd M3y ModHjlsj dzd dz20 wetetsddzdlsy (Jsdij dd, &t
ZO GcJjdzj cOlsdodedw dLSGCEZMlseajdz dqdzalsjdzi $Is BWR O M L HOHJ da
ftesHEZCIsd (3); tj ¢ zOded ®BOIsj ted Odzq, siSMmMlssaj d oc
ftcjHMlsOQowhd Wdtedzj dzdw fJtesHEZCIS; dLGEOYHOdz] dO ¢ tsidz
Sls e tso Oissly dalgO W20 s toj H J dzd dzO Ctlezf O Bl ntte®; dOMsyse Od
6y CAdZOBBdz0 d fte. [hJ ddesets, dBktect fteddited dBsecOls My
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The Need of Immersive Technology in Digital Higher Education Ecosystem
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Abstract

In recent decades, new digital technologies have emerged annually and have been integrated into the
education and training industry. The current higher education sygedesigned to produce competent
students, and emerging digital technologies are being introduced in educational institutions to achieve this
goal. This paper provides a theoretical overview of current trends in immersive technology research and its
application in the higher education sector. The research and analysis examine the emergence and
development of the concept of immersive education in the context of the digital ecosystem of higher
education.

s dzt ytse d eurtpds digital ecosystem, digital higher education, immersive technology, immersive
reality, immersive education trends.

JEL: A22, 125, O31

1. Introduction

The deployment of information and communication technologies (ICTs) has come ramtetizae the
contemporary period as a highly dynamic, collaborative, and transformativie dnaugh their diffusion

remains uneven. The advent of digital tools has brought about significant changes in the field of education,
particularly in the methods of teaching and the cultivation of students' abilities and competencies. This
signifies that the processes of digitalization and connectivity are precipitating transformations in society, and
thus in education. In order to meet the challenges of this new era, it is necessary to construct novel learning
scenarios that facilitate multiple access to information, new applications and equipment, the expansion of
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quality content for digital media, and the expansion of learning opportunities through the application of
realistic and interactive environments. The research question of this study is as flleavss the need of
the digital higher education ecosystem for immersive technologies for education and fearning

In recent years, technology has become increasingly integrated into educational settings, thereby
transforming the manner in which students learn and teachers instruct. It is a challenging endeavor to define
the necessity of immersive technology. In the present era, the prevailing trends and insights pertain to the
utilisation of educational technology and its ramifications for students and educators. From interactive
learning platforms to virtual classrooms, the impact of educational technologyréaédning and profound.

The purpose of this study is to provide an overview of current educational immersive technology trends with
a focus on the digital ecosystem of higher education. To this end, it is essential to identify guidelines that will
facilitate the development of a digital ecosystem for higher education based on immersive technologies at a
later stage.

2. Understanding of European Digital Education Ecosystem

The advent of digital technologies has ushered in a new era of educational, employment, and research
opportunities, as well as novel methods for achieving goals. These technologies have also facilitated the
transcendence of physical communities, geographical locations, and social positions. The ongoing

digitalization of society, coupled with the rapid advancement of technology, has prompted European

countries to conduct ongoing reviews of their strategic policies.

The European Union's consistent policy on the digital transformation of European countries is outlined in
relevant international declarations, strategies, and other documents. The aforementioned European Union
documents, including the Europe 2020 strategy, the Digital Agenda for Europe, the Action Plan on Digital
Learning, and others [1] [3], are designed with the objective of influencing the development of Europe's
digital economy. In the context of the ongoing pandemic, the significance of digital literacy has become
particularly evident. The pervasiveness of digital technologies in all aspects of modern life, including the
economy, education, communication, and daily activities, has underscored the pivotal role they play in our
society. It has become increasingly apparent that the success of any endeavor hinges on the level of digital
literacy of the individuals involved.

In March 2021, the European Commission adopted the docurher2030 Digital Compass: the European

way for the Digital Decadenhich defines the goals and strategies for the successful digital transformation of
the European Union by 2030. This transformation is expected to positively impact the sustainable
development of European economies. The Action Platn to the Digital Decadestablishes ambitious
objectives, including the goal of ensuring that 80% of the population agéd w8l possess digital skills by

2030. The primary avenues for digitalization are oriented towards: the acquisition of digital expertise by the
general public, the provision of highly skilled professionals in digital technologies; the establishment of
secure and sustainable digital infrastructures; the transformation of business operations through digital
technologies; and the digitization of public services [4].

In light of the accelerated pace of technological advancement, the necessity for ongoing training in the
mastery of cuttingedge technologies is paramount. The rapid evolution of digital literacy, information and
communication technology (ICT) skills, and abilities underscores the importance of continuous training in
the latest innovative technologies. The pursuit and integration of novel pedagogical approaches and digital
technologies for the instruction of diverse subject matter has emerged as a pivotal objective for educators at
various levels of the educational system. The abrupt transition of educational institutions to distance and
flexible online learning has brought to light the primary impediments to a quality educational process and
successful learning by students. Since the inception of the quarantine measures, scientists and educators
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globally have encountered significant challenges that impede the establishment of an effective online
learning process. These challenges encompass a range of factors, including the lack or slow speed of internet
connectivity, the inadequacy of the hardware and software resources available to both teachers and students
to meet the demands of distance learning, and the insufficient level of information and communication
competence among educators.

In recent times, there has been a notable proliferation of innovative educational technologies, including those
that offer an immersive experience, within the field of education. As indicated irdii8eAligmented and

Virtual Reality Survey Reporthe education sector is the primary investor in the advancement of the VR and
AR industry, particularly in light of the anticipated integration of immersive technologies across all levels of
education and the subsequent training of future citizens. Experts anticipate that by 2025, virtual, augmented,
and mixed reality will have reached a level of ubiquity comparable to that of mobile devices [5].

One of the primary domains of digital transformation in European countries is the digitization of educational
systems and the integration of novel educational technologies into the educational process. These endeavors
are bolstered by governmental support and disseminated through information portals. In the United
Kingdom, for instance, the UKAuthority portal [6] serves as a repository for research, exemplary practices,
and innovations in the deployment of technologies for the provision of contemporary public services that
align with the needs of the public sector and the citizens it serves.

UKAuthority engages in a collaborative endeavour with JISC (Joint Information Systems Committee), a
non-profit entity within the United Kingdom that facilitates the provision of network and IT services, as well

as digital resources, to support the operations of higher education institutions and research initiatives
pertaining to emerging technologies [6, 7]. As evidenced by the JISC survey, the majority of higher
education and postgraduate institutions in the country (101 respondents) have expressed interest in the use of
augmented and virtual reality. Of these institutions, 82% (mostly representatives of higher education
institutions) have indicated interest in the use of immersive technologies, with 49% describing their level of
interest as ery high These institutions have cited the potential for immersive technologies to enhance the
educational process by providing more opportunities to acquire knowledge on a topic than the traditional
method. Consequently, 96% of universities and 79% of colleges are currently employing AR and VR for
research purposes to a significant extent. In the majority of cases (58% of universities and 43% of colleges),
these technologies are utilized in a single department or faculty. Some educational institutions employ
blended learning models in multiple departments (9% of universities and 21% of colleges). The survey also
identified the primary obstacles to the pervasive integration of VR and AR in education, namely the high
costs, lack of dedicated support and expertise, and the requisite knowledge of educators. Additionally, the
survey revealed that a greater number of organizations are exploring the use of virtual reality (VR) than
augmented reality (AR), with applications in healthcare and medicine, as well as engineering and technology

[6].

In light of the considerable prevalence and integration of immersive technologies in contemporary
educational settings, which foster a proclivity for digital citizenship among the current generation of
students, international organizations are actively engaged in the implementation and promotion of pertinent
educational initiatives. The Erasmus+ programme, with the support of the European Union, is implementing
the ImTech4Ed (Immersive Technologies for Education) educational project, which involves researchers,
teachers and students from universities in Germany, Greece and Cyprus. The primary objective of the project
is to facilitate interdisciplinary international collaboration for the advancement of immersive technologies
and their subsequent integration into the educational process at various levels of education [8].

As part of this project, the Charming Network (European Training Network for Chemical Engineering
Immersive Learning) was established with the objective of developing a theoretical framework, concrete
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models, and methodological recommendations for the implementation of immersive learning in science and
technology. Additionally, the Network aims to facilitate the application of these approaches in academic
settings, including schools and higher education institutions, as well as in industry, particularly in the field of
chemistry and chemical engineering [9].

The advancement and integration of immersive technologies into the educational sphere is contingent upon
the collaborative endeavours of educators, scientists, IT professionals, and industry representatives. These
individuals have collectively developed virtual reality and videoconferencing platforms, including Edify
(https://www.edify.ac/) and XR ACADEMIA (https://www.xracademia.com/). The current focus of
scientific conferences and research results is on trends related to augmented reality, virtual reality, mixed
reality, data visualization, and artificial intelligence [10], and their potential impact on education, innovative
companies, and the research environment.

It is crucial to examine and evaluate foreign experiences in this field in order to facilitate the advancement
and integration of immersive educational technologies in Bulgarian higher education.

3. Current Immersive Education Trends

Immersive education provides learners with opportunities to engage with both physical and virtual
environments in ways that enhance their perception and interaction with these environments.

Personalized Learning Experiences

In the contemporary educational context, the primary benefit of educational technology is its capacity to
facilitate personalized learning. Adaptive learning platforms that employ data analytics and artificial
intelligence are designed to tailor learning to the specific needs, preferences, and learning styles of individual
students [11]. By providing learners with bespoke learning pathways and targeted feedback, these platforms
facilitate independent learning and enable students to optimise their academic potential.

Enhancing Student Engagement

The use of interactive digital learning tools and games has been demonstrated to enhance students'
engagement with the learning process, encouraging active participation. Virtual simulations, AR and VR
experiences facilitate immersive learning, enabling the realisation of abstract concepts and fostering deeper
understanding. The integration of technology in the creation of engaging and interactive learning
environments has been shown to boost student motivation, participation, and retention of course material
[12].

Access to HighQuality Educational Resources

The advent of the internet has transformed the landscape of educational resources, facilitating unprecedented
access to a vast array of information and materials for students and educators across the globe. Open
educational resources (OER), including digital textbooks, videos, and online courses, offffectise
alternatives to traditional learning materials while promoting equitable access to education. Moreover, online
databases and digital libraries provide students and educators with access to a wealth of scholarly research
and educational content, enhancing the learning experience and expanding opportunities for academic
exploration [13].

Facilitating Collaborative Learning

The advent of digital technologies has opened up new avenues for enhanced collaboration and expedited
communication between educators and learners. These technologies, by virtue of their ability to transcend
spatial limitations, have the potential to cultivate a global learning community. Online collaborative tools,
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including video conferencing, discussion forums, and shared document platforms, facilitate-pgessr
collaboration, group projects, and virtual teamwork. The promotion of collaboration and knowledge sharing
through technology enhances social learning experiences and prepares students for success in a digital,
interconnected world. The empowerment of educators throughddeéan insights Learning management
systems (LMS) and educational analytics tools provide educators with valuable data insights into student
progress, engagement, and performance [14]. By analyzing learning analytics and assessment data, educators
can identify areas for improvement, track student achievement, and tailor instruction to address individual
learning needs. The implementation of evidebased teaching strategies, optimization of curriculum
design, and improvement of learning outcomes for all students can be achieved througivela@ecision

making.

Addressing Equity and Inclusion

The potential of technology to bridge the digital divide and promote inclusivity in education is significant.
Flexible learning opportunities for diverse learners can be provided by mobile learning technologies, remote
learning platforms, and online educational resources. These offer flexibility and accessibility for students
with disabilities, those from disadvantaged backgrounds, and those in remote or underserved communities
[15]. Ensuring equitable access to technology and digital resources allows educators to create more inclusive
learning environments and empower all students to succeed academically.

Cultivating Digital Literacy and 21sCentury Skills

The integration of technology in education has been demonstrated to enhancesgglojéict knowledge

while simultaneously cultivating essential digital literacy and-2&stury skills. As students interact with
various digital tools and platforms, they develop critical thinking, protdelving, and information literacy

skills that are necessary for success in today's digital age. Furthermore, collaboration on digital platforms
fosters communication, teamwork, and adaptability, which are increasingly valued in the workplace [16]. By
incorporating technology into the learning process, educators empower students to become proficient digital
citizens who are equipped to navigate.

Fostering Lifelong Learning and Growth

The application of technology in the field of education has the potential to extend beyond the traditional
classroom setting, thereby creating opportunities for lifelong learning and professional development. Online
courses, webinars, and virtual workshops provide educators and professionals with access #edgetting
research, best practices, and shililding opportunities [14]. Through sgifaced online learning platforms

and virtual communities of practice, educators can continuously expand their knowledge, enhance their skills
and practices in education. By fostering a culture of lifelong learning and professional growth, technology
transforms education into a dynamic and collaborative journey of ongoing discovery and development.

Leveraging Artificial Intelligence for Personalized Instruction

Artificial intelligence (Al) has the potential to transform the landscape of personalized instruction and
student support. Apowered tutoring systems and intelligent educational assistants analyze student data and
learning patterns to deliver targeted interventions, adaptive feedback, and personalized learning pathways
[18]. By employing natural language processing and machine learning algorithms, these Al systems can
engage students in meaningful interactions, diagnose learning gaps, and provide tailored support in real time.
By harnessing the power of Al for personalized instruction, educators can optimize learning outcomes,
increase student engagement, and unlock the full potential of every learner.

Promoting Global Citizenship and Cultural Understanding
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The use of technology in education facilitates cimgtural exchange and global collaboration, which in turn
promote greater cultural understanding and appreciation among students. Virtual exchange programs,
international partnerships, and online collaborative projects facilitate connections between students from
disparate countries and cultures, thereby fostering intercultural dialogue, empathy, and global citizenship.
Through virtual cultural exchanges, students gain firsthand insights into diverse perspectives, traditions, and
worldviews, which prepare them to flourish in an interconnected and culturally diverse society [19]. By
leveraging technology to promote global awareness and-cuoltssal competence, educators cultivate
students' capacity to navigate global challenges and contribute constructively to a multicultural world.

4. Conclusion

Scholars are exploring the application of digital technologies in education from overseas [20]. From
personalized learning experiences and enhanced student engagement to accesyutdithigilucational
resources and dathiven insights, digital technology has the potential to transform education and create new
opportunities for students and educators alike. By embracing emerging technologies, leveraging digital tools,
and fostering innovation in education, higher education institutions can ensure that learners are equipped
with the requisite skills, knowledge, and competencies to thrive in a rapidly changing world.

Integrating immersive technology into higher education curricula facilitates the delivery of a modern,
dynamic and engaging learning ecosystem that meets the digital needs and preferences of today's students.
The use of technology in higher education enables institutions to provide personalized instruction tailored to
each student's unique learning style and pace. This can be achieved through a variety of digital tools,
including interactive online platforms, virtual classrooms, and immersive learning experiences. In addition,
immersive technology can be used to increase student engagement and collaboration both inside and outside
the classroom. This can be done through the use of multimedia tools, virtual group projects, and online
discussion forums that allow students to actively participate in their learning process.
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FintechData Utilization Challenges
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Abstract

Fintech developmeés during the last several decades offer multifold opportunities for constengéic

financial solutions. In the same time they create never seen before challenges and unfathomable threats,
stemming from the twiayered structure of the Fintech business: financial and technological. These require
drastically new approach towards regulatory and supervisory activity. One such critical issue is handling,
management and data utilization, which is crucial for assuring the-lvegtlg of the Fintech consumers.
Present paper argues in favour of taking seriously this matter and expolring a structured approach towards
in in form of ATRspecialized @acilities forucbnaeguemtial and orderly dissolution of
Fintech companies while preserving their products and agregated data structures.
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Super Apps and Synergies Generaliidtrategic and Financial Management Implications
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Abstract

Super apps are a relatively new phenomenon in the context of ubiquitous digitalization of the economy.
Although widely used mainly in Asia, their characteristics make them an attractive tool for expansion for
leadingtechnology companies worldwide as well. The purpose of the current paper is to identify parameters
and sources of potential synergies when launching super apps, including through corporate consolidation
via mergers and acquisitions. An important finding in this respect is that synergy is not limited only to
traditional financial dimensions. Among the crucial factors in this regard are ensuring an increase in
monthly active users (MAU) in line with considering customer acquisition costs (CAC), that in @ibonbin

are affecting not only recurring revenue generation, but also important parameters of efficiency and
profitability.
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djojtdzO Driddy (cE€d@sots ftocdHtsBdoOdzgj tsls 2021 6. ), dzO 0o
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Ml slso jlsdes dzOdzsy ddzd fj dzO  OL Otc© f dzOlW stedBd) , SCtsdlsts
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ftoddzsy jddY fMj HGYl doOl f OCde O s Y jteOlsde dets j fls
sOLd ot LSO | o&d dsfHdid L ffts Offig db s dzflaPO clag@anek ackp@sitich dzspi dzls d  (
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Mji HBMisOawl d tlsUberEdty sted, §sdzL 8 Oh g

| Hef) ddj ddj o20xydd MmiseObjeduimSd OMfjSilsd dzO §tej Hd
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2l f sHietsB dz0 ddaW stedsOyYydw o Uberk),AAN ual Report 2022 (Form
<https://s23.94cdn.com/407969754/files/doc_financials/2023/arfaBRRalreport.pdf (Accessed: 26 Sep. 2024).

31, ddalsj oot  dz@o-deky dztisoOd 0jo dmttmizB@EWE.EnBCc.con2018/06/29/cnbctranscriptiem
makarimfounderandcecago-jek.htmb (Accessed: 31 Aug. 2024).
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(customer lifetime value CLV):!

CLV = ARPU (average monthly recurring revenue/user) = CL (customer lifetime) Q)

Ci H]sts,
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toj dzls OB d dzdztsfylsls©, JBO2¢d HtejHodH toj OdzdL JtcOdZOISO s § |
(9. vOBMdkZJYyO 2).
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tcj cedsdzO dzO 1 dzdL €S dw R L Ists$ Emirhtes fifelBzom@®unicatjodese Grafe )] Is )@ d Is j
ftedodzj yj ded tsls  tslsj dzguped dp@® dLL Qlzjtd G @O fipls af@dzj dzO

t OL dzd ydzOls© CtsdeS Etcj dzlsdzO f jtemf j SIsde O, o Is. . ol o g
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CLV,9 ¥ .https://baremetrics.com/academy/saakeulatingltv> (Accessed: 27 Sep. 2024).
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W d dzO dzfn d te O dzjtc @Rl jHyAfe QM C Ols O SR Odedw | Byj da"9a OdzO dz0 2
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Tokenizing Agricultural Futures in Blockchain: New Business Opportunities for
Small and Medium-sized Enterprises

vstsCjdzdL Oydw deO© L jdBIHJAaMSd We y temfd ytejLr 1 dzs¢
d MejHdd ftejHlftedVisdw

Deyan ParousheV

Petko Ruskov

dBMistcPOEEdlsy d MwjHdd HftjHitedwisdw ([fa)) o fmj Mt
sls ddmlsdlskzydtsdzOdddlsy §O0LOttd LO Wsyl teifdzO® Isi tcetso dWw
mMzsy ded HtetsydHlkted L O HEMisi . Us9 O RLMdzi HO Odzgj Ists ¢
Cs2ts Lotz eo O O [uwl Ctdzj Slkdodzs HO EyoOfmlse Ols o
fEe0dz¢ d SCtsdzduyud Mlsoa ©® o MIsOdzH Otelsdzd HtseSotsted d IstcOdaL «
BsHjdz s M LHOO JtsLtOyYydzO MmMdmisj 3O L O Octj ¢ dtOdzj
CodalstcOCIsd. tjLEdzkOdl) s d&tsHj zdteOdzj sts f sC OL 9 Ols
edmMCO LO [uwl d fsHsBjd HisMisi § HB ddmistckzdj disd L O
tcOLCtcdo O f tslsj dzyd Odzdzets Iz 91j0d%e Wjtaclgdij Jdd@ dfdtaigdntaHdgjls jdzChn 18ts |
Htsfisi §f Hts Ws yi teffded § OL Oted. wuvisLd ftsHAatsH ddBBO ftslsj dz
CizsB OzdzOIs O ki teetsodw fmi i fj dzZMC sMmistsf Odemf S d MlssC d .

Abstract: Small and mediursized enterprises (SMESs) in the agricultural sector are often excluded from
institutional futures trading markets due to minimum volume requirements and complex accesggsocedu
This study presents an innovative tokenization model that enables SMEs to collectively participate in futures
trading by pooling smaller quantities into standard contracts. Using blockchain technology, the model
creates a transparent system for aggregating small volumes into standard futures contracts. Results indicate
significant risk reduction for SMEs and improved access to risk management tools. Economic analysis
reveals potential revenue increases (f@®% through elimination of intermediaries adidect futures market
access. This approach has the potential to transform SME participation in global agricultural commodity
trading.
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Introduction

The European agricultural commodities market represents a critical sector of the economy, with small and
mediumsized enterprises (SMES) constituting approximately 95% of all agricultural businesses. However,

these enterprises, which form the backbone of agricultural production, face significant challenges in

accessing sophisticated financial instruments for risk management and market participation

Market Context and SME Challenges. Current market dynamics reveal a striking disparity: while
European SMEs produce approximately 60% of the continent's wheat supply, they have limited access to
futures markets due to structural barriers. The minimum contract size requirement of 50 tonnes on platforms
like Euronext1] effectively excludes many smaller producers, who typically generate betweknt8ones
annually [2], [3], [4], [5], [6]. This creates a twtier market where large institutional players enjoy
sophisticated risk management tools while SMEs remain exposed to market volatility.

Consider the following market participation barrierSable 1.:

Table 1: Current Market Access Barriers for Agricultural SMEs

Aspect Large Institutions SMEs

Contract Size Requirements Easily fulfilled Often too large

Market Access Direct Limited / Through intermediaries
Risk Management Tools Comprehensive Basic

Price Discovery Realtime access Delayed information

Margin Requirements Manageable Prohibitive

Current State of Agricultural Futures Trading. The traditional agricultural futures market operates
primarily through centralized exchanges, requiring standardized contract sizes and substantial collateral. This
model, while efficient for largscale traders, creates significant inefficiencies for smaller participénts
Recent studies indicate that Eur3dienamualdygueitocheir t ur a
inability to access futures markets directly.

Problem Statement: The core business challenge lies in the structural mismatch between (i) Standard
futures contract specifications designed for institdl traders; (ii) The operational realities of agricultural
SMEs; (iii) The resulting inefficient price discovery and risk management and (iv) Lost economic value due
to necessary intermediation.

This mismatch creates a significant economic inefficiency where SMEs must either:
1. Accept greater market risk due to inability to hedge.
2. Sell at discounted prices to intermediaries.
3. Incur additional costs through aggregators.
4. Forgo opportunities for market expansion.
Research ObjectivesThis research addresses these challenges through the following objectives:
1. Develop a viable business model for SME participation in futures markets through tokenization.
2. Quantify the economic benefits of direct market access for agricultural SMEs.

3. Design and validate a technical framework for implementing tokenized agricultural futures.
62



4. Assess the scalability and market impact of the proposed solution.

The subsequent sections detail our innovative approach to solving these challenges through a combination of
blockchain technology and smart contract implementation, focusing particularly on the economic benefits
and business transformation potential for agricultural SMEs.

Market Analysis

The European agricultural futures market presents a significant opportunity for technological innovation,
particularly in addressing the needs of SME participants. Our analysis focuses on wheat futures trading,
where the disparity between institutional and SME participation is most pronounced.

Current Market Structure. Analysis of major European agricultural regions reveals that SMEs, despite
producing 6670% of wheat volume, represent onh8% of futures market participation. The following data
illustrates this market disparityTable 2:

Table 2: European Wheat Market Participation Analysis (2023)

Country SME Production | Minimum Futures | Market Access | Estimated Valu,e Loss per
(avg. tonnes/year)| Contract (tonnes) | Gap (tonnes) smallholder( U/ year

Poland 30 50 20 8,800

Bulgaria 25 50 25 11,000

Hungary 35 50 15 6,600

Romania 20 50 30 13,200

Italy 40 50 10 4,400

Lost Value Analysis.The current market structure creates three primary sources of value loss for SMEs:
1 Direct trading costthrough intermediaries {2% of transaction value)
1 Price inefficiencies due to delayed market accegg43mpact)
{1 Lost hedging opportunities (estimate®% of annual revenue)
Competitive Landscape Traditional market solutions fall into three categories:
1. Physical aggregators (high fees, limited transparency)
2. Cooperative structures (complex governance, slow deeisaking)
3. Digital platforms (limited market integration, no fractional trading)

This analysis reveals a clear market gap for a solution that addresses both the volume requirements and
trading efficiency needs of agricultural SMEs.

Proposed Solution

The authorsd sol ut i-hased tokenizationdplatforenshatanalids agcidulwral SMEs to
participate in futures markets through fractional ownership and smart pooling mech{8jisi®$. The
innovative approach transforms how smaller producers access institutional markets while ensuring regulatory
compliance and operational efficiency.

Business Model OverviewThe platform operates on a thieger model Table 3:

1. Asset Tokenization Layer: Converting physical wheat deposits into digital tokens
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2. Pool Management Layer: Aggregating tokens to meet standard contract sizes
3. Market Integration Layer: Interfacing with established futures exchanges

Table 3: Stakeholder Value Matrix
Stakeholder Current Challenges Solution Benefits Value Capture

Direct futures

participation 8-10% revenue increase

SME Producers Limited market access

15-20% capacity

Storage Facilities Underutilized capacity | Increased utilization optimization

Reduced counterparty

Financial Institutions | High SME risk profile 25% risk reduction

risk
Limited SME Increased trading 40% volume increase
Exchanges NN 1L
participation volume from new participants

Value Proposition by Stakeholder.The platform delivers distinct value across multiple stakeholder groups

in the agricultural futures ecosystem. SME producers benefit from unprecedented market access through
fractional participation in futures contracts, while significantly reducing intermediary costs. The platform
enables enhanced price discovery mechanisms and provides sophisticated risk management tools previously
available only to large institutional traders.

Storage facilities gain operational efficiencies through digital inventory management and automated quality
certification processes. The platform enables these facilities to optimize their capacity utilization while
developing new revenue streams through digital services. This transformation of traditional storage
operations into digitafirst facilities creates sustainable competitive advantages.

Financial institutions benefit from reduced counterparty risk through smart contract automation and
enhanced collateral management capabilities. The platform expands their customer base while enabling the
development of innovative financial products tailored to agricultural SMEs.

Revenue Model.The platform's revenue structure combines primary and secondary revenue streams to
ensure sustainable operations. Primary revenue sources include transaction fees of 0.1% per trade, pool
management fees at 0.2% of pool value, and firatel quality certification fees per deposit. These core
revenue streams are complemented by secondary sources including data analytics services, premium market
access features, and comprehensive financial reporting tools.

Market Entry Strategy. Our market entry strategy follows a carefully phased approach to ensure controlled
scaling and risk management. The initial planneehsixith regional launch targets Eastern European wheat
producers in Bulgaria, Romania, and Hungary, with a goal of establishing 1000+ active SME participants.
This foundation enables a twelmeonth European expansion phase, integrating with major EU exchanges
and introducing crosborder trading capabilities. The final phase extends beyond eighteen months,
expanding into multiple agricultural commodities while developing advanced financial products and
integrating with global trading platforms.
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Technical Implementation

The solution was initially modeled and developed on DAML (Digital Asset Modelling Lang{E@je)11].

It was later developed also on Hyperledger Fabric and our current study leverages Hyperledger Fabric's
enterprise blockchain platform to create a secure, scalable system for agricultural futures tokenization. This
implementation ensures transparent trading while maintaining necessary controls for regulated financial
markets.

The system architecture comprises three integrated layers. The Token Management Layer handles asset
digitization, quality metrics tracking, and ownership management. The Pool Orchestration Layer facilitates
smart contracbased aggregation, automated contract creation, and comprehensive risk management. The
Market Integration Layer provides exchange connectivity,-tieed price feed integration, and efficient
settlement processing. This layered approach ensures scalability while maintaining system integrity and
operational efficiency Figure 1.

Key Technical Innovations: The core innovation lies in our smart contract implementation for pool
management and contract creation via a smart contract that handles the pooling of smaller wheat quantities
into standarekize futures contracts:

ISSUER
Storage
; D HOLDER
Token Mgmt [ SMEs
' E :’ VERIFIER
- Exchange

Figure 1: BlockchairEnabledThreeLayer Architecture for Agricultural Futures Tokenization Platform

Implementation Benefits: Our technical implementation delivers several key business advaiitdgdude
4.

Table 4: Technical Implementation Benefits

Feature Business Impact Hypothetical Measured Benefit
Smart Pooling Automated aggregation of small position| 90% reduction in pooling time
Quality Tracking Realtime quality metrics integration 40% improvement in price discover
Automated Settlement | Reduced manual processing 85% reduction in settlement time
Smart Contracts Automated compliance and execution | 70% reduction in operational costs

The implementation has the potential to demonstrate robust performance metrics in a testing environment:

1 Transaction processing: 100+ transactions per second
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1 Settlement time: Under 3 seconds
f Smart contract deployment: 99.9% uptime
1 Quality data integration: Reéime updates

This technical foundation enables the business benefits outlined in previous sections while ensuring
scalability for future market expansion [5].

Economic Impact Analysis

Designed tokenization platform demonstrates significant economic benefits across multiple dimensions,
particularly in reducing barriers to market participation for agricultural SMEs.

Cost Reduction Analysis
Implementation results show substantial cost savings across the trading lifeCable 5:
Table 5: Cost Reduction Metrics Pebhplementation

Cost Category Traditional Model Tokenized Model Reduction
Transaction Fees 2-3% 0.3-0.5% 80%
Storage Verification |0 200/ | ot 040/ 1 ot 80%
Contract Creation 0150/ contrajlu30/ contrac|75%
Settlement Costs 0100/ trade ul5/trade 85%

Market Access Improvements:The platform fundamentally transforms market accessibility for agricultural
SMEs. By reducing minimum trading wohes from 50 to 1 tonne, the system enables participation from
even the smallest producers. This democratization of market access is further enhanced by a 75% reduction
in participation costs and dramatically shortened market entry times, from weeks to just 24 hours. Perhaps
most significantly, the platform could successfully integrate 94% of previously excluded SMEs into the
formal futures trading ecosystem.

Risk Management Benefits: Implementation of the platform yields substantial improvements in risk
management across multiple dimensions. Smart contract automation reduces counterparty risk exposure by
60%, while enhanced hedging capabilities decreases price volatility impact by 40%. The integration of
digital certification processes is particularly effective, reducing quality verification risk by 85%. These
improvements collectively represent a stfyange in risk management capabilities for agricultural SMEs

[12].

Liquidity Enhancement. The platform's impact on market liquidity represents projections of daily trading
volumes for small lot sizes, accompanied by a 70% reduction iadkidpreads for SME participants. The
system enables 85% faster position liquidation, significantly improving market responsiveness. Furthermore,
the 45% increase in market depth for standard contracts demonstrates the platform's role in creating a more
robust and efficient trading environment. These liquidity enhancements create a virtuous cycle, attracting
more participants and further improving market efficiency.
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Hypothetical Business Case Study, Sample Implementation: Male Ziarno Farm, Poland

Male Ziarno, a familyowned farm in Eastern Poland, represents a typical European agricultural SME facing
market access challenges. With annual wheat production of 35 tonnes, the farm struggles to participate in
futures markets due to minimum contract size requirements.

Implementation Process.The farm's digitalization journey followed three phases: (1) Digital asset creation
(tokenization of 35 tonnes wheat production); (2) Pool participation with other regional SMEs; and (3) Direct
futures market access through pooled contracts.

Table 6: Male Ziarno Implementation Metrics

Metric Before Implementation | After Implementation Change
Revenue per Tonne |02 85 0$308 +8%
Market AccessCost (U180/transaju35/transac]|-80%
Time to Market 5-7 days Same day -85%
Price Discovery Lag | 48 hours Realtime -100%

Key Results.A possible prospective implementationMdle Ziarno demonstrates transformative outcomes
across multiple business dimensions. Direct market access generates an 8% revenue increase, while futures
market hedging provides previously unavailable income protection mechanisms. The ability to use tokenized
assets as collateral enhances the farm's financing options, substantially improving its capital access.
Furthermore, the digital platform strengthens the farm's market position, providing enhanced negotiating
leverage with buyers through improved price discovery and market timing capabilities.

However, such an implementation also highlights several challenge areas requiring attention. Digital literacy
barriers necessitate additional user support, while interface complexity leads to the need for development of
simplified user interactions. Local language support proves essential for widespread adoption, and offline
functionality emerges as a critical requirement for rural areas with limited connectivity.

Future Market Opportunities.

The successful implementation in the wheat futures market reveals significant potential for expanding the
tokenization model across agricultural commaodities and markets.

Scaling Potential
Nearterm scaling opportunities demonstrate strong market deinaable 8:
Table 7. Market Expansion Projections 202528

Growth Dimension Year 1 Year 2 Year 3
SME Participants 1,000+ 5,000+ 12,000+
Geographic Coverage 3 countries 8 countries EU-wide
Trading Vol ub50 250 600
Supported Commodities | 1 3 5+
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Additional Markets. The platform’'s architecture enables strategic expansion across diverse agricultural
commodities. Immediate growth opportunities exist in rapeseed, corn, and barley futikets neveraging

existing infrastructure and market relationships. Secondary market development focuses on sophisticated
financial products, including agricultural derivatives, qudlifked premium products, and crelssrder

trading instruments, expanding the platform's value proposition.

Partnership Opportunities. Strategic partnerships form a crucial component of the platform's expansion
strategy. Within the financial sector, collaborations with regional agricultural banks, insurance providers, and
digital payment processors enhance service offerings and market reach. Agricultural infrastructure
partnerships, including storage facility networks, quality certification bodies, and transportation providers,
strengthen operational capabilities. Technology integration focuses on loT providers for quality monitoring,
mobile platform developers, and data analytics services, ensuring continuous platform evolution.

The platform's growth trajectory aligns with key market trends, including accelerating agrictriaiel
digitalization, increasing demand for SME financial inclusion, growing need for efficient risk management
tools, and expanding crebsrder trade opportunities. This comprehensive transformation of agricultural
trading represents a significant step toward more inclusive and efficient markets, with projected annual
economic i mpact exceeding U5 billion across the E

Conclusion

This research demonstrates that blockclaised tokenization can effectively bridge theucural gap
between agricultural SMEs and institutional futures markets. Our solution addresses the core challenges of
market access and risk management through an innovative combination of technical architecture and
business model design. The developed business model successfully enables SME patrticipation in futures
markets through fractional ownership and smart pooling mechanisms, reducing minimum trading
requirements from 50 to 1 tonne. Economic analysis reveals significant benefits, includfg i@venue
increases through disintermediation and an 85% reduction in settlement costs. These improvements directly
address the historical inefficiencies that forced SMEs to accept unfavorable trading terms or forgo market
participation entirely.

The technical framework, implemented on Hyperledger Fabric, provides a robust foundation for secure and
efficient futures trading. Smart contract automation would reduce counterparty risk by 60% while enabling
reaktime price discovery and automated compliance. Thisnigogical infrastructure has the capacity to
demonstrate both scalability and reliability, being able to process over 100 transactions per second with
99.9% uptime.

As agricultural markets continue to digitalize, this research provides a blueprint for more inclusive and
efficient trading systems. The ©projected annual
agricultural sector by 2028 underscores the transformative potential of this approach. Future development
will focus on expanding commodity eerage, enhancing mobile accessibility, and strengthening educational
support to ensure sustained adoption and impact. This transformation of agricultural futures trading
represents a significant step toward democratizing access to sophisticated financial instruments, enabling
SMEs to compete more effectively in global markets while maintaining local operational autonomy.
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Scenario illustrating the UC capabilities in practice

What is the scenario in practice an what are the capabilities offered to the different actors?
Countries B

Country A ) : )
8ul :y‘ Spain, Denmark, Poland, Latvia and other EC Countries
reals (via Pan European cross-border FundingBox activities)
TAD  Issuer Holder Verifier
- [ ] =
v HeE 1 ——
Gov Fnt (BIC, O9H, Acowtorator, —_— _
Charnber of Commeres, )
o e .
° Onbas (1
R
° Rovgs b
Reau t
e t
[ QR
° Che b o

*Mainly from Bulgario in a first testing, which will be extended to Romanio for the second round, and to additional countries in the extended phase
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GjLizdksOkdlsj (BSC) LO oSdsyoOdd d ljfmlseoOdy d&O dLHO
220 WdekzteO 3. dlstcOlsjedwilsO oCdz6 ya© wfhmdesodzdlsy yJ dzc
fslsdcOdzj sts d .
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Vision Objectives Measures Targets Initiatives
s Growth of amount of * % 25% * Risk assessments
Financial credational rates * Analyse and Improve -benefits and
ﬁ problems of the issuers
* Customer Adoption Rate * % (new/all) . 25 * Learn from feedback
*  Mobilisation of the partners +  Number of public « 10 . Measure Adopters Outreach
Customers ecosystem for adoption events and press customer satisfaction score
s  Customer satisfaction: articles
o SMEs/Start-ups * Questionares * 5 * Evaluate the problems to be first to
o Incubarors o Numbers . 2 try a OnePass service
o Accelerators o Numbers . 1 * Improve customer service
o Numbers . 1
»  Develop Issuers adoptions « Numberofissuersand |« 30 «  Reduce the risk and promote of prestige
Internal process start-ups/SMEs adopters by being the first to onboard
involvement e 20issuers | » Collect feedback and improve process
Processes *  Analise critical assumptions
*  Grow commitment and +  Number of additional . 3
knowledge exchange issuers additional
* Improve Onboarding process * % per * Reduce operational problems
organisation partner *  Analyse critical success factors
* Measure product/service * Numbers country * New communication with the created
error rate 20% lists
5 * Increase OnePass awareness
* Improve processes
®  OnePass issuers and start- *  Number of events « 3 . Alignment of issuers and start-
Learning ups/SMEs human capital ups/SMEs personal goals
trainings and events . Discover the leaders and influencers
and * Improve of the OnePass *  Number of events . 2 . Engage issuers and start-ups/SMEs
Grouth issuers and start-ups/SMEs *  Number of posts « 5 staff
Informatin capital and . Increase information availability
Information availability . Improve posts content

AdCkEds 8Os | ¢ dw
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dZzO0 WdeckztcO 4. U
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qdgl StesOydsdeded toj Mztemd o d3j desstefsot L O f-thsjOxddsd ,f
OC ] dzj OB dfj B Scd) .

2.ul0cli § OCMjez P&BEHdz HEMlsi § Hs ofdusd tjmzwhd,
fescteOdd LO (SHYSHEOCOd d LO oSds yjddlsj dO fkotklsd
3Rdzo j MisdibsEdssy desmisdlsj, §©jHdkOcOdd ls EBSI, COltd
ol L@y dzsfylsd L O tcOdeded dozo jMsdydd o MsOwelsdweOh d Wt
O HO Mj GfMdckted Ekmfjhdslss dqLfi ddjd|] & hHstol)
[

]
fsmisdcOdai &0 yj dzd sij,d cLOaBsy5).dzd ® §s5j SO

Y ~
Academy
NGO

Negotiations/
Involvements

Try

! \
Onboard ﬁ

ANdceckzteloObi.tedz L O ftesodzd yOdzey d IsifMmlseoOdzj dzO dL HI(

[UOSoOdzed WjLbdksOlsd tls dqLYi dzdzgj e jlsts dzO0 fesjClsO

1. 1 sodh jdz Htsflsi § dzO [ uOn eifsa sV dgO dAfiduc@@zd j dz2, L © HO
Csdlsts BOdSdIsj d MmMejrHdzd fejuHftwedwisdwy Mmegh Ol
BIYHEZRZOtGSHdZdY f OL Ots. g f zOLW stcdzOIls O, [ al |
dHj delsdydesmls d WddzOdelmsed HOdzdzd s Mdektej dz d
Hso jtedjlsts dzO ddzo j Misdlstste gelasjdzy dgu tmete@s 2 jiz i 6 fad j o ek
MHjdCd d hMj Mddzdted® ttOfmisjy O dO [al. o dzOBOC
Ml CtcOh Oo Odzgj Ists dzO otcj Bjlsts L O COdzHdHOIsMIse Odzj , Or
MO L O ddetso Olsdodzd fMisOlsdteOh d Cdi3f Odedd, dets d L
ZOyddzed L O tOLhdqtewo Odzgj. [yoSoe0O Mmj M hts OCO 1 dz
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©OLAsH], Mmoi oL Oded f) bwOHdydsdadzdls] oBjlssHd- dzO §
Hsflsi §jd LO fsojuj CodfOddd M sSctOdduj dd i Mkt

.l tsedh jdzts HBe jted) dgOH dQizogiistptked izglsy yd dzd dzO
Mdektedz®O Mtcj H O, 9 Ctwists ddzoj Misdlsstedlsy dBseOls H
EHsMisso jted dzdWw Is [wl . yvtojL dLYtsdLoOdzlss dzO B dzt
olsj dzsd ydetsmisls© d dzj L d3j dedztsmisls© dzO BEZHBMistse j toj d
LBOBBd WO ¥ JsOoydd. RrRdzojMmisdststedlsy Mj dBscOls
O WddzOdzmdtceOdzi , COlts tOL YdlsOls dzO0 f zOL¥ steBOISO L
i fsadhd HBojtedilsts o [ul, GMBjdts L O ¢ tsdf Odzdd
dm¢ Ol HO Mj Ekleoi HWls COIsts dzOH Yy Hdd § Otclsdz Bt
sLteOydtsmls, (it j 903jd WOSCIstste LO ddzo j Misdls
LoasdzZW 9 O dzjfmdes d Mdcekteds HO ftotse jteweo Ols Wd
dZHq’HOlsfr]lsoohcflsJ Cd3f Oded d .

L3y desfls L O fted dzOc OdzPne PaHs dzff ydede s NI B ®de. € C
jhjddd LO EftctOodzjdedy dz2O0O EZHBMIsBo jtejddwY d oJ tedh
Fed ddznbkmistedd, dLol dz WddzOdzlmdteOdzj Ists dzO [ ul .
COdzdL Oydd o tOLddydd MmjCtsted, COIts LHKOOD j Y C
h o Ols dzOH jyHdets EZ§teOodzjdedj O ydwtetsed d
Clsste OnePass Bd ®Bseci &z HO My dLf§fd
My dydodzdmisd ddzd L O shmMdekztwe Odzgjy dzgO +
jIsts f &zOlsW sted3OISO dBtsy J HO BIJ HJ OHOT I
d d EkEuHsfMlste jtj ddv, COkts Mmihjotej d3j
vOLd ci 9C0atsMmMls fteO®od OnePass tojn |
tcOLoadlsd, sjlss hj lsesotsted d&O dkyHdlsy dO t(
ZOH jYHAZO o jtedWdCOydwy dz0 H Odzdzd .

. #lsOdzH OtelsdL Oydw d ~rOtedssdzdL @ydw O edfbdzj Hs@dzdztfd | S @ S,
MisOdzH Otels L O Hdc dIsOdzdzd dHJ dzlsd ydztsfmis d d EHtsls
nOtedisdzd L OydwisO dz0 HOdzdzd sy d f totpdy ddfj de@Bj pulz &
M sdts e dzj LO dLGWOYHOdzjIsts dzO JjHddzj dz f OL Otg, )
9LOddisH j 2 Milso Ols Mo tsB BH dzts, BJlL HO Mmj ZOzOE® HO
ZOydsdzOdzdzd dL dms o Oded v . ] zOsW sted3BOIsO ddB3O § tslsj dzy
MisOdzH OtelsdL Oydw o [otetsy O, COts ftojHsMIsSOa W | HJ da
&zZO dHJ dzsdydesisd. vtseoa O hj bkdzjmdzed d HI ey OQodzedlIsy t
MisOdzH Otelsd d hj MY tsd3sdndzjOB I @zdd® UJH @ aldBdzic 4oty td@z0f H ¢
[ .

Co

Isodh jdzO JjWjSldoadesfls d §tcO®One@adeshls d@odly jedezdgtys iy
JWiSlkdodzasMmlslsO dz0 ftetsyjMmdisy s COdzH JHOIsMise Odzj ¢
tcOLAatsHdIs ], Mol oL Oded M BOHdyYdtsdzdzOIsO o jtedW dSC Oy
4l HO ftojHtsMIsOoawls dzgj sBatsSHd®BdIs] EZHBMIste jtoj ded W
OolbtsBOIL JteOdz dzOyddz, Stjlts hj bEMStsted ftesyjm
ftetsL tOydztsfls h j fsHsBted d COyjMmbetslss dzO@ oL Od

s
QOdqu’HOlsfr]lsath’lsJ Csdif Odzedd, SOOIt Mi LHOs O wWMdad d
ZOBOdd o jtesWisdshsso 6l cwtjhSd 4 caige sEOL B dlod
i Msswddjlsts dzO0 COdHdHOIMiss O dlsj CdfOdedd. 1 dz
fi LHOo Odgj dzO0 tlsyjlsded HBCE®j disd, Ctdlsts dzj fdes o
oLJj BOdz] dzO dJdaW sted3sdtcOded tej h j ded W .
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1 OC dzs yj dzd §

ltetsj Clsils OnePass | ddtsoOlsdodes tjh jdedj, Stsjlts | ¢
ol toL Ocdegd M W ddkOdMdtOdsj sts d HESo jtedjlsts ojyHE BOdS
fO.

dgdzo j Misdlststed o [otts Yo L dLftsdzL 9 Odzj sts dz2O B dzts€
ydWttseod dHJj dasdudesmisd Stsdzyj f ygqwiso© (SSI1),  dzOlsW sted30
MeJ HO LO EZftOoadzjdedjy dzO WddzOdeMdteOdzgj dz2O [ w) f EHEM
ZOHJYHAEZO d e jteddBO ddW stedzOydw. OnePass |jJ M sBtcO
fpl s L, Ctsjlsts HBHI dzdedIlsj dzdes f tsodh ©Oo O dzj ets0 OlsO dzOH j ¥
LOMdIsO dO0 dduydedlsy HOdzded d W JdzOdzmsedlsjy MisOdzH Otelsd .
HdGedisOzdzOIs O ISteOdMW steddOydw dzO@ W JdzOdzmtse dlsd ftetsyd Md
tcOMisdiy d ¢ Bdef Iz tejsdls o ifef] sifsplsddmyls .dzso d o) L disy dzsfmlsd L ©
Ml stczHdedyj Mlsoats d&jyHE tOL ddyded EyOfmlilsdedyd, COts
stccOdzdL Oydd, Ctdlkts dqotOwWls o0y dz0 tsdy 1 tsiffiC dxdzsdsd juj
fsHBBtcW 9 Odzj dz2O0 HBsMisi O HB WdJddOdelmdtcOdzj, OnePass
gz sfmMdckzteweo © dzjfmjdze Hisflsi f Hts dzOHjYHA2d HOdedzd d kM€
dzfj ftesmists Isjrndsdsed ydd § zOlW stedizO, -kids s ya @ xpPdz0 fifgls itc
CsdeS Ztoj degststf sfiptsB dz0 JSCtsdzasdBIS O o tcOBRC dIsj 2O [otf
Jotesf j2MCdIlsj MlsOdzH Otels d, OnePass d&BO flsj dydoOodzO HI(
W ddzOodzind tc ©dzj |, Cwists hj MsdBzdzdte® JCtdsdikduyj MSdw tC
CizsB OdzdzOIs O JSCtsdzts g € O.

] ZOGBHOE@BIBBEOISO 5 fEkzBddSOydqwiso |  §26220BERJON-92420 s
Project ID: 10110265® OnePass.OnePass: SME Financing, Enabling troster invesnent within

Europe by creating a trust framework between startups, investors, and trusted operators of services to
startups.
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Priorities of the Digital Transformation of Bulgarian Business

sdd&3d sdz [1OL Otets e
0B MisttOC Is

l Ctdzlsj CMlsO dzO ¢ dztsB OzdzOIs O yYydWtetso O st OdemW stedZOYydw
9l 9 jJYHOdz] dO ydWtttsed Isjrmdesdzsedd o BdL dzgj IO, GMtse J dz
stee OdzdL Oyddilsj o 17 dzeOtedw oMmj Htseojyj i temwls dzOyddad
tcOLodo O dw fj Isjrdtsdzsedudd §J2L0y. 1 O0Msswh OO MO
stcOdzMW stedzZOyYydwY dzO@ B dze O te fy Sudivh Isesd Lddzjf fits dfy o WOmEdHshy  dsi | t& Addds d
ltoskzyo Odzj sts f sHYjtelsOo O Cdzs ysoadlsj Isjrdesdzsedd, fmjCls
YydhWtctso OISO IsteOdzmi stedZOYdw dzO® Bt OdedL Oyddlsy d dHJ dzlsd
ftesyj Mdlsj, Mol toL Oded M dzj w.

Abstract

In the context of the global digital transformation in recent decades and the accelerated adoption of
technologies in the business, especiallyrat@20 and the COVIEL9 pandemic, organizations in Bulgaria

are increasingly looking for ways to adapt and compete successfully in the rapidly evolving technological
landscape. The present study examines the priorities of the digital transformation of Bulgarian business with
a focus on the most frequently used technologies. The study highlights the key technologies, sectors and
strategic drivers shaping the digital transformation of organizations and identifies some interdependencies
in the processes relatdo it.

Kdz¢ yseo d yfdedsio © IstcOdemiW stedzdOydw, Isjrndesdzcedw, B dL dzj iy,
Key words: digital transformation, technology, business, organizations

JEL: M15, (14, 033

V9 tSH

AW tctso OISO IstcOdzimi sted3OYdwY dzO BdL dzi MO J OClkzOdzj dz 1 t
steeOdzdL Oydd, i 2 CObts s dv oL OddBsIsdsh j ddwisO f
zO Mists?2 detsMmls. 1JdLOadMmMdits sls tOL A to, MdSkste d tj @
g3 jeOIsdeo L O BdLdzjm BSteceOdzdL Oyddlsy o ywadz mevwlils, Cd
dzO ydqWtese d Isj mdesdzse d d ) fsMisdec Odzj Ists dzO stcc O
CtodeS Ztoj dzlsdesf smtse dzd .

) OdzH § BAW SO -Isds HOEOWVIl dRdzd Is j dzdzts bk MCtsted o) 8y HOdz s
kjrndsdsedd (Priyono et al., 2020), O ofjdjHflsodj

I sClstcOdels, COIjHEKO AultsfOdnits kZfttOodjddjfn, wistsfOodnctd W
JrtedHumCdn, -ORBIAD6EER @D slazarov@feb.ursofia.bg
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LO ddzsets tecOddL Oydd ydqwWwtttses OO IstcOdzM¥ st d3C
O, des d 9 L @3y desMmls L O sleov AedztOslE| Istg O Liip ddsip O (fBcats
Bdlsy BtteOddL Oydd Hf) dzddlsj dzds ftsHIsdS 2O~ 0 k{
JoOdzsMislsO L O dzgj sBrBBHJBsMIs tsls [ HE BOW &Q dzjO HRF
Cidg sOLd bttOdhW stedz3OYdw, Bzse s st OdzdL Oydd
jhdedlsy Md MbtekzSlkzted d sOHd yYydqWttses OO I[stcOdzmW
sts &3Ol Hi &zBBSC B 91 LHJ2MIse d j(Flemherc& Griffiths) @A20) dzd Is j
B OdzddIlsj HtedejcdzOr O Hts dLifHsdzL fotdsimj Osits ddz@f tagmo dj digjjSn
Ctsdglt jtoj dzlsdzed OLeBotsted fp Sdzdjdesd d MmMdzey dlisgj dzd, e
dektedzsls d M LHOHBR O dtseod HsHlkzCIsd d Emdazkzed, o Mmd

l BitLts ftosdgjdWh OO My MejHO dzgj ftej $i MdzeOIsts fj H
StecOdzdL OYydqviso COCIts dOfteddjte IsjBOSO LO Efists2yde sf
¢
Is

GG g OF
O FF =0 SO

STV WOoOr N

YydqWtcso Ols O IstcOdzmW st 3Oy d W dzd v, fHtodoeodzd yo02¢d o dedd
2023) detsg PR J Isj mndzsdztse d d , S GszJtQ(DlsdadzdlsJ BSH §
steeOdzd L OyddIs g HO [si temwls 4 ftsojud 9l L d3sy detsfmyilsd |
Yyd &zdlsj ( Hol mstr °m, 2022) . d Mi dsdzj dzts ) dzOtcOMmise Odzj Ists
Csdlts Isj ftoj HdZOGOIs L O Bq’Ldz Mo d toltejBdlsj dzdlsgj, dal
&ZO YydWteso OO IbicOdhW sted@zOydwy tOMmisy d ttcOddL Oyddlsj

10 IssLd Wtsdz ftetsyd mMdlsy dO yYydwttse O IsttOdhi stedzOydw
Isj deH J dzyddlilsy o MmMojlstse jdz &BOM OB, dzts 9 ftej Cd Istsa O dz
dLBMIsOa O 9i 9 9 9 jyHOd]Ists dzgO detsod Isjrmdzsdzsedd MY tow
[ Odedzd sl f tsfdzj Hded v RuAB § &B)H ,dz0d Lyifth deise @fs © A ¢ tees @z @z
Digital Economy and SocietES) , i MisOoe jdz Bl (ot j2MEOIO Csdi3dMmd
tOdA OV tesots HiMilsdd)l hdjPDdaOdzp e esf BDfigi sBdBO¢cadg Mist
Ld2Oydlsj dzdets § sH Mtej Hdzd sy M2 desMmisd L O [otetsf j2MEdw
sj ndesdzsedd s BdL dzi MO d Mmj dzOtej W azD dz8z@ 3. tlz® i) gz ists dit®© H B
f simtsyoe O, Yy JHOO 14,2% s ftojHftedWwisdwIlsO o 1 dzé Otoc
fsH MEjHAEOSO Miss2dshmls L0 (4 s 38,9 %, O 3,6%
Slsdztsots Y tsH Mte] HAZOISO Mlsts2 desMmis L O [ & tsls 8 %.

| dzOflsswh OO fkeddCOyd” Mj ©OLEd]yHOl ftodstdlsjls
BdLdzgj COs Mj OdOdzdL dteOls HOdzdzad s fteskzys Odzj L O
fejHftedwisdwlsO, COCIkts  MstekSlkedd BdLdjNn Misolsdf
tcOL dzd yded oL OddtsL OoadMmddismisd d Mj fsHtsBted tOL B JicOdz]
9 1 dze Oted W .

— O 4y —
.5"

[ isBHEBd&sedwW

1O dzOBdz¥ HjdgdWIsO, Mol oL Oded M odzgj HELW & Odzj Ists dzO ydWte
HOdzdzd slIs Bzt oz Odzj dZO Rsu Casj KO K tcdsvisls dpwastsit], J -

IRdzZH j € dzO® ydhWteso OO d¢ tsdzetsdzd ¢ O https:/tHigitatdetpSedetsi.digiteleo tetsf j 2 S O €
strategy.ec.europa.éuff sfhjlsj dzats O 1 GSlstsdBatcd 2024 ¢. )
2fdWtetseots HjfMjlddzjlsdj dz0 [ hatpsEdoitalstrateqy.Baetirgpa.dubdpoliesiBafdpes” |
digital-decadq f sfj Isj dets dzO 15 Clsdioted 2024 @. )
Sr sCdzOH 5 HI 8y Oad L O-i1yddice®todsis 52 H2j 4 jds Hiasji/bigigts j 2 S d i & L
strategy.ec.europa.e(/f sfjlsj dzts d&zO 5 Clstsdzatcd 2024 ¢. )
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fn shj MO CtdmjtcoOlsdoaded fted o Lftedj d30dzj sts dzO datse
dels jdzj €Is. 1 MmjSlsted €Ot -Rdtid tdsdupdd OdzO tsdsLdfstindfisg) @
Jrndasdzsedd CObt tBdOuydd Efdzed, otHjdd il dzgj s5BrSH
LdBOdzi O tjhjdedv, BOL dtcOdaftsalzOO Is1G didas(H ¢ tOIs o9 jj datishy Ids
A
J

& dBJ(tqu.

J

Is

o

z

himsekzoOl d whmded w©JjceddzOdzded twWOL dzdydwy o dL § sdzL ¢
dzc Otedw. 1 wWetsd tjcecdtdyd, tsMtse-ic@s o kidsOGYsHsjisdz OB @
Cs2ts 8 OHO |, fMisdsdHld O® ¢ BEH GO dzO - d 6 ts iz sdDzJs te dz
nesdizse d d-dzBE Y BOLYHEIsdisjo o s BGH S BIsEBG3 1) d wj o
g

L

9

[
J

tc
G

tej Cd Y bjdHjdydd MO B dZe OteMSCdwlils BdLdzj M HO dzOf{
Bsy dzsMisd L O de@ffiid SE D o@HdAidzB dz@ j flas § tod j 3Oz dzO i o
ofmMduys¢d MmMjShsted d toj ¢cdtsdzd. ] Ctsdzlsj EMIsO dzO 8B
kB S OISO d tBh jMse sists, 11 dze Oted v stewB9o O HO {t
dsjotetstf j2MCdlsy Mls2detsMmisd dz@ yYydWtcseo O IstcOdemW tste
Odz0O dz0 HI Y O OISO M yJdzj dzOmMsyYj ded gsdzdlsdscd L O §ts
dtsdzgd, dets Mmi s ISOCO d Hj2Msadw dzO@ d3j dedH Y d3i dals ©
ygWtcses © btOdht stedzOydw (Kane et al ., 2015).

1 dzdzd Isj dzded dL mdzj H ® Oded W 9l tcrlz HOdzdzd Is j LO ydWtt
Ldzdydedlsy oL Odditseotel LS o sy mdlsy dz0 IstcOdzim¥ tstcd3C
BdLdzjfl HO t©OLGI tedzOls §lsjdzydOodzd, S22kt yd¥ttsdl
sdzsdB3d ¢ OlsO. wtwOQodzdlsj dzdzd OdzOdzdL d fp Htkzed Jjotetst § 2
ddzZsdW dydteOdsj dzO 9l L di3sydesMmisd L O ¢YsHBBKjddy o
fsmdzj Hdes B Mists, COyjMmse jdzd dLMdzj Ho Odzdw MtejH HtcojH
Bl HOIs ftsdzjLjdz dLIssyded$ 2O Htsffi dzdzd Isj dzdzO@ d daW tstc RO
stcOdzMW sted3OyYydwy dzO@ B dzc @HtddmStadjv tByjLtadsjCiflzdH @  Btd Q4L Clde CQfdis] .
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2 ftojHtsdz jd&3 dzd HdcecdlsOdzdzd Isj dzj t
ssydOuziaBs e tOW MS d oL dzd yded™ o St s
MtcjH ol LcOMlsdzdlsy rtstceO® o 1 dzc Oto

Can We Bridge Digital Inequalities? Sodl@mographic Gaps in Computer Skills Among
Older People in Bulgaria and the EU

( COjted dz® uvshjoo

tiLs BHddz Bl codjBdls] fwsedj B, Mol L Od M i) Msot
qLGC ¥ yo Odzj dzO@ o L 6OMisdzdlsj] Rt®, oCd ydlsj dzdts d ¢
dzj HsMIsOIsi ydzgs HBBets BStOo jdzg M Isjrdsdseddisj. 1 HBC
@O Codfvlsi wded bd3j dedvw ftejH dzOfj dzj dedjlss &O 55 d 4
11 dze Oted w . 10ftc@o jdz j HdmMOlj dzjdz MicOo dzdlsj dzj dz O dzOcC
W OCltsteded odzdW dzd™ o) ok ©OodedM jlsts dz® Ctosf ¥ Isi wded s

sls HjojlsO ol dzdzO dzO R L Mdzj Ho Odzj Ists dz20 LHtOo jlsts, MlsOts

Abstract: One of the major problems related to an aging population is the social exclusion of older adults,
often due to linted or lack of computer skills or low technological proficiency. This paper examines
disparities in computer skill levels among people aged 55 and over in EU countries, with a specific focus on
Bulgaria. Both a descriptive comparative analysis and an inductive analysis are conducted to identify factors
influencing these skill levels. The data in the study are from the ninth wave of the Survey of Health, Aging,
and Retirement in Europe (SHARE).

sdzt ytso d uHsEEdj:j dzgj , SR lsi teded Ed3gj dgdw, dzj cOo j dzMmisoe ts
OdzOdzdL, SHARE

Key words: Ageing, Computer Skills, Disparities in Computer Skills, Comparative Analysis, SHARE
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11 9§ HJjdedj

dsicj H GdBE@H B Is | ftcjHdLoadCOj dziflsa © dzO 21 0J¢ J
Ld2Oydlsj dzdetslsts k2o j dzd y©oe Odzgj dzO HJ dzO dzO 9 L teOMmisdzdlsj
(ot j2MSdw MmisL, MisttjH HjEBSCLOYMSdl] ftscdase
ZOtcOMlsoa © d o MdzjHeo O dIlsy HjMilddzjlsdw. 1t HOddzd dzO
GsHddzd ftejL 2023 ESHdJAEO j§ 21.3% (Eurostat, 2024 a
ftejL 2050 etsHdd&O (Eurostat, 2024b) .

stsLd W jdesdzjdz fsmMlsOoeaw tojHdyYyO ol ftesmMd d ftejHJL ®
ftciH MOBdIs] d dzrodOdiadds.i dftagijrH ddz@ 2 € Ols j dzfiseo © dzO d dzH d o
ZOf EME Odzy d2O § OL OO dO IstkzHO, ¢l 9¢0oad Wttt dzO 1L
ZyOfmlsdj o Mydodddw d §sdadlsdyimecds jydazus) djshEBgLe

Ysyjdads, HBClktte, SOLjH©O AukOdmlsdso d JStdsdkjlstedwi, % OCkdlsj
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d dzgi dO ftsmdzj Hdes BY Mists HEsMisi fils d dL§ftsdztoOdz Ists dz
(Tosheva, E., 2023).

(Hddz BIs edzj B3dlsy fGtetsBdzj &3, Mol teL Odz Mi M MIsOty § d
ZO0 o/ LteOMisdzdlsy r~rBO. 19 9jC0 d&O Ikjrdsasecddlsi Mhd
9 dzj tOo desMists2 dets fsdzsy jdedy J dJIMOBSO dzO C tsd3f ¥ Isi tc da
LOSEfzoOdzj d L Of dzOh Odzj dz© MssCd o Emdzkzed, st J ted t
Zyomlsdy o MsydOodzddwy d f§odadsduiméd ydotls d HBtd I
ftcOCIsdSO L dZOY0s 0O, Y4 ~BLOO M ddfmMO dzO Cthif¥ lsi to
f1] dzdetsyd dedets S OCIsts HO L OHBotsdzWw 9 Ols MtseMmise j dzdlsi Md dakz

14" Isoajud, SOChkts oy GEssSesdGooen jgHOdz 2 azDS

BiHdyddemMSd Ekfmdzkzed, s jdzes o w©WOLoadIlsdIlsjy MistcOdzd,
oLOdBBHj2Mseadilkts M IsjLd Mdmlsjdkd Mj BI H] dBses Is:
i dzdvw Mmj ftejotel Ol d oi 9 WOCIktte LO OHJCo9OIlsdets L OH
ftSHHI e Odzgj dzO HtsBts LHWGOO sMdzse dets i MissWw dzd § .

tOLodlkdjlbts dz0 ddeW stedzOydtsdzdedilsi d € tsdi3zded € Oy d tsdzda
ofmMjsBroOlsdzs dzO9o dzd L Odzj 2O dLSCEMmlss j dedW ddzls j dzj € Is,
ddzls j dzL do detslsts o L OF Bzl § Binkko dfj] o e zO© dzdzOIsO Mtcj HO § toj t
ftcijHdLoadC o 0O ftosdijdd o BEZOMISd ¢ Ot q’tsdzq’lsq’ 0, SCka
1ddLftsdzo Odzj Ists dzO Isjnrmndesdzse ddIs g sls BftejHjdzidd ctkh
BOteddzOdzd L tcOdzj d dL Sdzs yoaOdaj. A dqimMOIO dzO HJcEdIlsO
oBHd HB ttdM¢ ©ls dL ¢ dz¢ yo OZPzOB WO Iy MisjsL ¢ S d s dzedzdg s €
MO M jdts Ewiredddd (Tomczyk et al ., 2023) . gl hj
9l LtcOMlsdzgdIlsj rtstc® s dqLftsdzL 9 Odzj Ists dzO rRsu, COIsts Mmtej
sBkzyjdedy d ftejHdh jdz sfdls™ (Barnard et al, 2013).

18 9 LteOMlsdzdlsy rtte® dzgj MO d dzgf dBESEOIS HO BI H
slsdztsh jdzdj dzO dLftsdzL 9 0dzgj Ists dzO Rsuv. AJjdzZsO dzO dzOMists
dLisdzL 9 Odzj Ists dzO Rsu tsls dzOMmj dzj dedjIsts dzO 55 d ftsoj ud
LO dLMmdzj Ho OdzOIsO Mmi 9 C kY datsfylsH | BOEEOOW ML P dstlf otfj i .j dzj dzd

[ issHBdsedY dO dLMmdzj Ho Odzj Ists

RAdW stcdsOyd sdadets sfdelkztew o Odzgj dzO@ dL fmdzj Ho Odzj Ists

Il dLfdzi Ho Odzgi ss MO dL § sdzL 8 Odzd H O dzBagdan &tlal., 2033). j s O
RLMdzj Ho Odzj sts dzO L HEKGO9 jIsts MOty jdzgj Ists d f J dzid tsdzd to
f Odzj dzdzts dL fdzj Ho Odzj , Csibts My ftesojyHO o o oMmdycd
ZoJ2yoOtedw d RL©BOJ dz IBjGl d&O dLMmdzi Ho Odal MmO dzd y
BiMlssydojidzgij © HI t6y Oo OO, o Cwwlts fMj fteso iyHO dL
dzj LOoadMmMddiis dO COCo90O0 o LtcOMmls ho. ltojHA] Is &z0 d
dé¢sdtsBdyd MSsists M Misswdzd] dz2O fstcOSO o IsOLd 9o LtcOMmls
S 2022) . Rdzsjtcos SOISO sIs HJjoOojIlsO 9o dzdzO dzO dL Mdzj
sCltsdgioted 2022 G'., O tojLEZdzOId] MO fEkzBdzdSkzeo Oded dzO

RLYtsdzL 9 Odzd Is ftosd3j dzdzdo d tIs SHARE o dOflsswh tsilsts

As tsdstf © ISJtGdZCfISJ Edzj dedv MO tyjdzjdd @O BOLO et
Cdifssi tedzdlsy fd kdgjdedw? (CObts CtdBfeli i ls Bsyj HO
Pad ddzd ftsHBBjdzg), ddzd MOl IsjdzjWisdg (fp HEBsMIsI f HTs

1. [ Isdzd yded

2. [ dsets HEtsBtc(d

3 I s ted
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4. wtej Hdzd
5. wdzOB(d
6. 1dE¢tsceO dzafj Mi &3 qLftsdzL 9 O0dz/ © CStsBYeIsi t6 (IstsL d tsls

[ Mdeso dzd f tetsdzj dzdzd o d fts Ctsdlts MO WsttddtcOded d dak
9l LIcOMstso O cteckzf O, GBKOLBOOIs] dzdets Qo dedh j d B Mistsy d
ftsdzi Is, 9l LtcOMIss O, SBtOL 59 Olsj dzdzsIsts tOo dzd M j MO f
tcQodzgdh jlsts dzO Ctsdif s lsi toded Lk d3j dad W, sSOC O d daj dL d3d dzdat
dqdzgls jtedzj s Isjrdesdzseddlsj (Van Deursen, A. J., and Va
tOLftejHJdZjddjIsts dzO jHddzdydlsy ©®© dLoaOHEOISO, L O ¢
Edzj dzdv tBhts LO oafMdySd HI ey Ooead Bls &# jJ ftejHMIsSOs j dats
sOBdizd YOL Y tejHjdzj dedj f tsH sidzss @ m¢ yey Oa@sls j tod fils

[Bid3 dzO dL 9 OHE( 12 826

# s5yd CuziaBs ¢ tcOW M ¢
nOtcOCIsjtedMmisdS [Isdetsdlsj dzj

1 sdz

foy 46.4
r 4 dz0 53.6

1l LicOMlstso © G te
5564 49.4
6574 31.8
75+ 18.8

[BcOL 59 Olsj dzdzts t
fwzed MC 5 sl Mtej H date 25.7
fMtej Hdzts BB OL B¢ 51.7
odMmh ] GBOL 59 ! 22.6

[ imbtsydoj j dz
Mlssdzd yo/ ctsdzv d3 ¢ to! 34.7
BOdZ ¢ CtOH 23.0
fnj dzts 42.3

[jlsHd L O 0OdzOdzd L

10 OdzOdzdL dzO tejL bdzsOldlsy MO fteddsy jdd t§fdmoOlsjc
BIssHd LO dqLmMdzj Hea Odzgy dz2O0O L OoadMmMddsmisd. sOt tjLk
tQodedh j 2@ SCdfslsi teded dsj ded™ . 10 0OdOdzdL  dzO
OOSClkjtedmMsdS-drtcfsmMByjktzd $HOL] ftosd ddzdo O e St
slsdzd ydzd d d3detséts HtsBtedii, Anusetdn, AfmtejHdd o MmdzO
tod dztsy j d2gisi BOH j d CwiWwdydjdls dO swOBBjitc. 10 LOHI dzB
OodMmMdBO Htetsdzj degdzd o © ) Hoj L dzOyjdedv AdL ftsdzL 9 O3
Codsf s Isi efi. vyvwjL JjHddzedyded o d3detsy j Milsoe jded dztse d fylsd ydzo
st HJ dzj dets L dzOu-h flzdBs ¢ 2@V fipSsdyls O ddfiasts dsj dedzd o d H O dL ff tsdzL
Hiczets (BOLBoB) LdOyYjdedy de©O IsjL d ¢ tetsdyj dedzd o d .

o= 11 o,
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tdLEkdzsOld tsls dL Mdzj Heo Odzj Ists

[ OLftejHjdZjd]jts (5 MOBSEYj dS OO dz20 Sl Isi tedzd |

~nStcOIsO dzOH 55 cetHddd o (8 dgv BO sOCdo O bkd3j dedw
d didetsets HtsBted. 1 11 dzcOtedw Hjdd Is dz0 toj M tsdeH j dzlsd Is
BdzdLts 20 fotsyjipsd stzéeks® (® (4 d HMiSJEO 43. 89
ysd oMmjSd obtted cwLOyHORIdL I doOff & 55 d §to,
Bty dzd dzdilsy Mmoetsdlsj kdjddw COkts Asldadyddni, AdRdksdc
wWzdMmi ¢ LO kjLd COkjettedd, SO#HdMmOSC dvsesdEtss BWYE uH
sBfell wddlsj Md kdj kY COkts AMkOosdA MO 15 % tBh &
tcOYHOdzdIsj dz© 55 d Htsejyj ctHddd L& dE@zCCGs RBYG filsls todfiz
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AdGEttOOUtej Hj dzjdedj 5 MOBSEY) d2C O &zO Stifs lsi tedzdls,

Rdzsjtejm ftejHMmlsOQoadzwoe O dzj MO MicOodzj dzd § sts B NH
2) . tdJLEzdzlsOlIsdls] ¢ 0OL9OIs, UdJ ddizO dBdetsets Mmi h j Milso j
dZOdzd yj ®©OLHJdzjddj ¢ 6fFgssde W fLOtfited dagizfti t Zd3) ded v,
MstcOdzOISO & dMisCIsE VdzkO BIs dzOMj dzj dzd j Ists dzOH 55 G tHddzd «
HYdzse ] dz0 ntsteOlO f ddfmMO d&O0 CO0Codlts d HO | Ctdif:
sdfi 6 d mi o OMS ORzOH " 5.0 lo qMsCElsts otjdj o HI o)y O
[oteBf O SOk Zzojydw, 1 dHjtdzOdHdw, 1 Oddw, AddzdzOdzH d W
mMihts d o RMIOddwY, Hjd s dz20 toj M SdeHj dzlsdlsj, Ctdbt o
fwedfmi ¢ d 4 tH 10%. wuvjLd dzijtcOQo jdzMlso O By HE HI t6y 0O
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Effects of the Artificial Intelligence Ethical Regulations on Society

Natalia Marinoval
Abstract

The development of Artificial Intelligence Systems has advanced remarkably in the last decade and has had
a real impact on people, institutions and culture. The current research aspiration to create Artificial General
Intelligence Systems can result in both enormous potential benefits (finding a cure for all known diseases,
ending poverty, outstanding scientific achievements, etc.) and fatal consequences (ending the human race,
military operations with armed machines, sufficient power to destroy the planet) for the human race.
Properly addressing these risks requires timely adaptation of Artificial Intelligence legislation to the rapid
development of the technology. This paper systematizes key international and national initiatives, policies,
and acts for developing ethically responsible machine algorithms and artificial intelligence systems, as well
as examines the effects of the Atrtificial Intelligence Act on society.

Keywords: Artificial Intelligence Systems, Ethical Regulations.

JEL: C88, L86, Q55

Introduction

Advances in the field of artificial intelligence have a broad impact on various sectors of the economy,
redefining the way business organizations function (mainly in the direction of transforming jobs, professions
and the workforce) and people's engagement with newly emerging digital technologies. The technology of
current narrowpurpose artificial intelligence systems has the potential to create fruitful innovations in every
sphere of human life, but at the same time, it hides huge risks of a social, moral, economic and even
existential nature algorithmic bias, spreading disinformation, putting thousands of jobs at risk, erasing
biological units by supentelligent machines with artificial intelligence, etc.

Awareness, knowledge and addressing of the different types of risks of the functioning of artificial
intelligence systems is a successful prerequisite for the development of future artificial intelligence solutions
that do not threaten digital privacy, information security and the right to freedom and autonomy of
individuals. Over the past few years, calls for big tech companies to apply ethical principles in the design and
creation of artificial intelligence technologies that support and do not harm human development, reflected in
open declarations and scientific publications on the subject have become more and more humerous.

Artificial Intelligence Ethical Regulations Acts

The ethical responsibility to conduct research promoting the positive and avoiding or mitigating the expected
and unforeseen negative side effects of the created machine algorithms and systems with artificial
intelligence with narrow purpose is regulated by several international initiatives, policies and legislative acts.
The most significant of them are systematized in chronological order in Table 1 below:

! Associate Professor, PhD (Econ). Department of Business Informatics, D. A. Tsenov Academy of Economics,
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Table 1 Key International Acts Governing the Ethical Development of Al Systems

Ethical Regulation Acts

Description

Guidelines for Al Procuremer
(World Economic Forum, 2019)

World Economic Forum recommendations for national procurement in the
of artificial intelligence.

Rome Call
Foundation, 2020)

(RenAlssanc

An international charter with six ethical principles for making-selblanatory,
inclusive, impartial, reproducible and accountable nafpowpose artificial
intelligence systems.

State of Implementation of th
OECD Al Principles (OECD
2021)

International policy framework of the Organisation for Economieo@eration
and Development for the responsible development and use of Art
Intelligence.

Recommendation on the Ethics
Artificial Intelligence (UNESCO,
2021)

A global instrument proposed by UNESCO to define a holistic, inclusive
multicultural framework of interdependent values, principles and action
responsibly address the known and unknown impacts of Al technologi
people, societies, ecosystems, and the environment.

Global Partnership on Artificia
Intelligence  (GPAI  Council
2022)

Global initiative stating the need to develop narmuwpose artificial
intelligence systems in line with human rights and democratic societal vz
The fourth session of the Council of the Global Partnership on Al ends wit
signing of a declaration by the ministers of the member states reaffirming
commitment to the principles of the Organisation for Economieo@eration
and Development on artificial intelligence.

Executive Order on Al
White House, 2023)

(Thé

A set of standards for developing safe, secure, and trustworthy art
intelligence that protects Americans' privacy, promotes justice and civil ri
protects consumers and workers, promotes innovation and compe
develops American leadership around the world, and more, signed |
leading U.S. technology companies.

International Code of Conduct fg
Organizations Developin
Advanced Al Systems (Europed
Commission, 2023)

A global voluntary agreement between G7 leaders atificial intelligence
system manufacturers recommends the behaviour of responsibly deve
safe, secure and reliable advaneetificial intelligencesystems, large languag
models and generativ@ solutions.

Bletchley Declaration (Uniteg
Kingdom Government, 2023)

An agreement between the European Union, 27 countries and major tech
companies to work together to test the safety of their antificial intelligence
products before they are officially released to the public. While it ha
regulatory impact, the declaration promises that signatories will work tog
on shared safety standards.

A global resolution on artificial intelligence, proposed by the US and supp
by China and over 120 other countries, encourages countries to gug
human rights, protect personal data and monitor the risks associated w|
development of the technology.

Resolution on Artificial
Intelligence (United Nationg
2024)

Artificial Intelligence Act

(European Union, 2024)

A legislative framework with harmonised rules for the development of cre
and fundamental human rights Artificial Intelligence that provides develq
and deployers of artificial intelligence systems with clear requirements
obligations on the specific uses of the technology.

Al Pact (European Commissio
2024)

A set of voluntary commitments to implement the principles of the Euro
Artificial Intelligence Act signed between the EU Al Office and more than
companies, reinforcing their commitment to the development of artif
intelligencemanagement strategies, to mapping kigk artificial intelligence
systems, to increasing the knowledge adfificial intelligence workers, tq
ensure human oversight, to mitigate risks and transparent labelling of ¢
types of content generated by Al, etc.
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In addition to the international level, numerous national initiatives have been launched in the field of
artificial intelligence in more than 69 countries and territories (OECD.AI, 2021). According to a survey of 25
countries with approved regulations in the field of artificial intelligence (Zhang, et al., 2022, p. 176), the
largest number of regulatory documents were adopted in the United States, Russia, Belgium, Spain and the
United Kingdom. National artificial intelligence strategies have been adopted in more than 30 countries,
including Bulgaria, and Bangladesh, Malaysia and Tunisia are in the process of developing them (UNESCO,
2021).

The Bulgarian concept for the development of artificial intelligence until 2030 (Ministry of Transport and
Communications, 2020) is in line with the initiatives of the European Commission, which considers artificial
intelligence as one of the main drivers of digital transformation in Europe and as a significant factor in
ensuring the competitiveness of the European economy. According to an analysis by the Economic and
Social Council of the Republic of Bulgaria, "although our country is not among the leaders on the old
continent in terms of adaptation and use of artificial intelligence solutions, the implementation of such
technologies will increase the country's economic growth" (Economic and Social Council, 2024). The
document contains 19 conclusions and recommendations on how to harmonize Bulgarian legislation with the
European rules on artificial intelligence in the next two years.

Regulatory Effects of the EuropeanArtificial Intelligence Act on Manufacturers and Users of
Artificial Intelligence Technologies

Despite the existence of numerous current international and national legislative initiatives for the ethical
creation of artificial intelligence systems, the leading regulator in the technology sector is the region of the
Old Continent. Over the past few years, a set of legislation has been introduced in Europe aimed at
regulating the digital economy in different countries: the General Data Protection Regulation (GDPR)
entered into force in 2018 (European Commission, 2018), the Digital Service Act was published in 2020
(European Parliament, 2020), in 2022, the European Data Governance Act (European Commission, 2022),
the Digital Markets Act (European Commission, 2022) and the Cyber Resilience Act (European
Commission, 2022) was activated, and this year the-dovajted Artificial Intelligence Act officially came

into force (European Union, 2024).

The desire of the European Parliament and the Council of the European Union to establish the continent as
the first world region to adopt comprehensive regulation in the field of artificial intelligence has a non
territorial effect, as the Artificial Intelligence Act (Al Act) refers not only to entities within the European
Union but also to developers, implementers, importers and distributors of artificial intelligence systems
outside the European Union if the result of their system is consumed withimtbe. Ohe scope of the
regulation covers large, medium, small and mienterprises from the private and public sectors that
develop, market, import into the EU, implement and use such soltitioteir activities.

The Al Act will begin to apply 24 months after it enters into force on August 1, 2024, enabling business
organizations to proactively start analysing gaps in their artificial intelligence systems, assess their risks,
develop their own ethical rules for creating new solutions with such functionality, and train their employees
to implement them. At present, many business organizations are not aware of the binding effect of the

1 The definition of an Al system in the Al Act is quite broad to cover the maximum range of current and future developed and us
machinebased systems that are designed to operate with different levels of autonomy, which can be adaptable after
implementation, which, based on implicit or explicit input data, output results in the form of predictions, content,
recommendations or solutions, and which may have an impact on the physical or virtual environment.
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European regulatory framework and in order not to lag behind in the projects for its implementation, they
will need legal and technical expertise the field of information technology.

To comply with the Al Act, several European bodies with regulatory and advisory prerogatives have been
created (such as the Al Office and an Al Board), and the enforcement of the provisions of the act is imputed
to the national public authorities in the Member States, which, without adopting implementing legislation,
can detail the rules in the regulation in the direction of their practical application within the specific country.
Fines for infringements of the Al Act vary depending on the severity ofhfliagement, with the European
provision setting the limits of penalt2and Member States setting the rules on financial penalties and other
coercive measures (warnings and{p&cuniary impact measures).

The Al Act follows a riskbased approach and classifies Al systems into four categories: prohibited Al with
unacceptable risk, highsk Al systems, genergurpose Al (GPAI) and foundation models with limited
risk, and lowrisk Al systems (see Figure 1 below):

Unacceptable Risk

Prohibited

High risk

Highly Requl

Limited risk

Transparency Obligatior .

. Minimal risk

/oluntary Codes of Conduct

Source:What is the EU Al act?, 2024

Figure 1: Classification of Artificial Intelligence Systems under the Artificial Intelligence Act

1 To help comply with provisions in the Al Act and to alleviate the effects of the introduction of the regulation, the European
Commission has envisaged the creation of a regulatory sandbox in the Member States, providing a controlled environment to
promote the development, training, testing and validation of innovative artificial intelligence systems. To reduce the
administrative burden for small, medium, micro and siprenterprises, lower fees are envisaged for assessing the compliance of
their solutions with the requirements of the Regulation, trainings are provided, etc.

2 The most significant pecuniary penalties are for-nompliance with the prohibition on placing on the market, putting into
operation and use of prohibited artificial intelligence systemns to EUR 35,000,000 or, if the offender is an enterprise, up to
7% of its total annual worldwide turnover for the previous financial year, whichever is higher. For violation of oth@nwoais
penalty of up to EUR 15,000,000 is provided or, if the offender is an enterprise, up to 3% of its total annual worldevide turn
for the previous financial year, whichever is higher. If a debtor provides inaccurate, incomplete or misleading infanmation i
response to a request from a competent authority, the penalty is up to EUR 7 500 000 or, if the infringer is an epteydiise, u
of its total annual worldwide turnover for the previous financial year, whichever is higher.
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1) Al systems with unacceptable risk This category includes information and social practices that the
legislation seeks to prohibit, the main of which are:

a. Human manipulation. Prohibited for marketing, commissioning and use are artificial intelligence
systems that influence a person's behaviour on a subconscious level (prompting him to make an
atypical, irrational or threatening decision), impairing his ability to make an informed decision.

b. Social Assessment. Artificial intelligence systems that assess or classify a person on the basis of their
social behaviour or personality characteristics, that create or extend facial recognition databases
through unintentional extraction of facial images from the internet or CCTV recordings, and that
assess the emotional state of employees (except where the system is deployed for medical or safety
reasons) shall be prohibited.

c. Unfavourable treatment. The list of prohibited also includes law enforcement systems for remote
biometric identification of people in redime in publicly accessible places (with a few exceptions),
which can generate an assessment of their future criminal behaviour.

2) Al systems with high risk. According to European regulation, activities that determine the access of
individuals to financial resources or basic utilities are subject to strict control, the granting of access to which
by an automated system with artificial intelligence may be hindered by the application of a racial, ethnic,
gender or other type of existing or new socially discriminatory model. Artificial intelligence systems
classified as highisk will also be able to be used after the Al Act enters into force, if the providers of such
solutions meet the criteria in the regulation, and the business organizations using such solutions have trained,
competent and empowered employees to implement it. Examples of activities affecting the rights and safety
of individuals are:

a. Personnel selection (specifically referring to the activitiespablishing job advertisements,
analysing or filtering job applications and evaluating candidates for a given position).

b. Remote biometric identification of persons.
Recognition of human emotions.

d. Management of critical transport and utility infrastructure (road, electricity, telecommunications,
etc.).

e. Provision of key educational services and forms of employment.

f.  Provision of basic private and public services (creditworthiness assessment, life insurance risk
assessment, emergency call classification, etc.).

3) Al systems with limited risk. Generalpurpose Al and foundation models face specific transparency
requirements and the quality of the data they are trained on. The safe, unbiased-disgrimoimatory
functioning of such artificial intelligence systems requires the implementation of appropriate administration
and management practices ensuring the completeness, ! safetyfidentialityy, appropriateness and
representativeness of their training and validation datasets. Al Act obliges GPAI model providers to comply
with European Union copyright rules.

1 In order to prevent the processes of manipulation of training data or GPAI models, it is required to implement
technical measures to detect, react, neutralize and control cyberattacks to them.

2 Special categories of personal data may be processed after the introduction of additional GDPR requirements
guaranteeing the fundamental rights and freedoms of individuals.
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4) Al systems with minimal risk. Low-risk artificial intelligence systems need to ambiguously ensure that
their users are aware that they are consumingehkerated content. The main problems in the functioning of
today's generative artificial intelligence solutions are related to:

a. Failure to comply with GDPR rules in whole or in part.

b. Failure to comply with intellectual property protection legislation.

c. Violation of confidentiality and trade secret requirements (contractual or legal).
d

Failure to provide users with sufficient information about how the system operates, risks of use, and
information that the user shares or consumes as a result of the operation of the system.

e. Improper design and loading of the artificial intelligence system with relevant, correct, true and
compliant data, which can lead to the generation of inaccurate, discriminatory, misleading, erroneous
and unlawful results and advice.

Conclusion

In the last five years, a number of important documents have been created on a global and national scale
regulating the development of ethically acting Artificial Intelligence Systems. Currently, the creators of the
most complete and stringent regulations in the field of technology are the bodies of the European Union,
which in a short period of time have developed and introduced a set of legislative acts to regulate the digital
economy of the Old Continent. A serious step in protecting the rights of individuals around the world is the
Al Act introduced on August 1, 2024, prohibiting the production, distribution and application of
unacceptably highisk artificial intelligence systems and introducing a wide range of requirements for
permitted ones. The European regulation obliges designers and developers of almost all artificial intelligence
solutions designed to interact directly with individuals to respect the ethical rights of consumers for informed
and safe use of their products. A positive step in the document is also the introduction of rules for general
purpose Al and foundation models, which are implemented in other artificial intelligence systems.
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Application of Natural Language Processing in Accounting

[dSt ('OHB o

tdLs did

t OL dzdydedlsjy BjlstsHd, MtejHuMmlseaO® d ddzMmistclz dzd dzlsidd talisgX s L €
ftoeddzsy jdedjy © dBesets JEodtsdB3duiMcd HJj2dsfisd, o Istse O
Ld2Oydlsj dzdzg®@ fsjtfjdz d L O BjlstsHdlsjy d ddemistelzdsj delsdilsj L
HSC dzOH MmJ fttOoad tfdls L

O HijWdddttOdz dO IsjSkhskts M
CORS dlsj &0 1) &z¢OtdY d Bl HiekcO MstOdd O ks
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o SBXEOMEO d&O MujlcotHdOO Glyjlsdsnls J OdOddL

s dzt yts o d Aceordgdy,: ArtificialIntelligence, Natural Language Processing
Abstract

The various methods, means and tools of artificial intelligence are increasingly being used in many
economic activities, including accounting. This also applies to a significant extent to natural language
processing methods and tools. In this report, an attempt is made to define the current state, both globally and
within Bulgaria, and on the other hand, to outline the prospects for a wider and more complete use of the
methods, means and tools for procegsiatural language in the field of accounting and analysis.

Keywords: Accounting, Artificial Intelligence, Natural Language Processing
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I'i o Hjded ]

UjBOKO LO fteddhsyjddjkts &0 MejHmss OO dO dLCkfisse jc
f®OCkOdkdz0 o fomdjHddls] ctsHddd. syjlsosHmlsesls |
destcd3OIsdodzs d Mdzj Ho O Issyded d WwWhmded §fteOoaddzO. 1 stcOH]
Hj2dssfisd &0 Hi &Z6O d HBMO kM jh dd dhlsstdwy. I 0j
dkO0 Mmotsdlsj cwOddyd d kj MO kOd&, CiHjkts fj foWawsc
@O dLCEkMmlsejddw ddisjdzjCSls d GoddzOcOdz lsts O dzj ¢ts0d
fsLocdvo O ftojCteOyo Odzjlsts dz@ IkjLd ctOddyd. [ OCOt
RO tOo dzj g SO o (L BkigOs FizfOs@dkpdjhs,jMise jd jLd¢
OolssBOdL qeOdzj sts &0 MyjssotHddls] Hj2dshlsd. RrRL M

'Hsyte HdlCts {OHsjo, sSOjHLO "RAdWStedOydemal Isjndtsdzsedd d
mradoev@unwe.bg
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kistdvlsO, ©OCO d fwOSkdCOO ft Glsdsh jddj d&O {iddd
SBEOBEBISCO &0 jMmisjMlsojd jLdS o ©B&OMEO dO® Myjktet

1 Ofls sldHhtsfwdzOH Mmd § tsMisOew Mmdzj HdedIsj Y4 dzd:

T 10 fteijumMlsOoad IsjCkhtslsts Mmi Msswdedy dzO ftoddztsy J dzd,
MyjstceatsHMmMlse sIsts;

1T 1r0 fiumMlsOod IsjSCkhtslsts Mmi Msswdedy dO fteddztsy J dzd,
Myl ssesHMmMlseatslsts 8 ( jfkBdzJSO 1 dz6e Oted v ;

T 10 suyjtboj {jtifdesdofddddptisyq diflats dL f sdzL o Odzj  dzO
JMsiMmMlseojdz JLd¢ o tBEZOMIISO d&O MuyujlstosH dZOIO tslsyd

[BOBBICO d20 jMmlsjfmisejdz jLdg¢

/BtcOBsIsC Ols© dzO Najuigldandulsge pragesging,dNLP § B dzOfls tsls dL S zMmis
(Artificial intelligence, Al ), sBnmo®Oh OO dL i sdzL 8 Odzgj Ists &z0 j fis,
CoBf s Isi edzdIlsy MmdMmilsj dzd . vt 0@ 9CdzF Yyoa O 9o L d@3tsy detsMmisls O
Gjdzj cdteOls jMmMisjMmlseojdz JLd¢. [BtcOBtSISC OISO dzO JjMmisj Mls
dzd dzé 9 d MiIsd € O, BOh d dedetsIsts sBEZYJdedd d HI dzBtSSBIsts 5B Iz
Csdzd yj Mlso © HOdzgdzgd dzO | Milsj Mise jNIZP, i d § L  ©& dak)onG dzt ded(ef Is j ,
T ¢ dzOdzd L dz0O ¢ dzQ kdnlsd tc © dzj dZ0 MstczClikzteOISO d L dzOyj d
Mdds0S¢mMdMm (cOBOISdEO) d M OISO (L doyj ddj) .

T tOLf 5L dzOo Odigj G Aajlnp: Odzj dO esotteddiZdwY JjLdS¢ o Isj

1 1Jdaj edtcOdzj dzOuilsjH@dsOdEj tedp@: S tsdzls j C Misdes Mi @ dzOMize O

1T JoOohddzj dz pbs@Isdyj d ftej otsH dz2O0 IsjSMls ddzd tej y sl

1T ¢dzOdzdL dz20 dOMisjcdzpdtJetcOdzj d COIsjcettedL qteOdzj  da
LO HO fj BftejHjdd Bldsh jddjlsts dO lsjoiddY Osktt.

T RLO dzd yOdzj dz0 RN dEREEORHY 20 fSHABSHWHM O ddaf sSted3Oyd
H O dzdzd .

1 [lsetso OtcW dzj @@L wiOPstsig®Pdzj dzO MmdMmlsj dizd, Cdbts s

LOHOHjdzd dzO (MmlsiMmlseajdz jLd¢C.

) eqdztsy j dej O SBEOBGISCOO &O jEEEhbhs i fkg9dd

RLYtsdzL 9 Odzj sts dzO tOL dzd yded d3j stsHd d MejHMlsa O L O tsBtG
mMestesMmils ftejL HtsmdzjHddls] esHddzd, oftSHj dts tsls dgj sB R SH
tcOL dzd ydzed W ddzOdzmtsoed L OHOY(d, CO¢Is d d&O L OHOYCJd,
dste3ZOIsd o dzOIsO BOLO. RLYBAdL o9 0Odzgjlsts dzO NLP ddzmistclz dzj dzls
T (Wi Slsdo dppfiffldsBZOISdL qtcOdzj sts dzO §solsOwwh d Mmd L OH (
GJ dzj tod tc Odzj ZzO0 tslsydlsd d ftetso j t6C d LO i tslse jls
MujstsetsHdlsjddlsy d dd& Lo tsdiaddyed Rj? GshedH s
Mists?2 dztsfls .
1 vsydesidistczdzj dzlsdlsj dzO NLP dOBROdzY o Ol yte jh Cdlsj
el ydzetslsts 9l 9 ) HOdzl dzZO HOdzdzd, CBdeElsdtcOdzj Ists, dLGEsIs
T [ohOBdez pdgGfigliso sHdzd Isj W dtodRd o3 dS@S dzef © dZBJs 5 Pic © O W
gz fLotsdzv9 O Bl tcL B HO sBtcOBSlso Ol tetetsdided € sd
steOdzL ©OC ydd .
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T 1 sHtsBtcj des oL j B3Odzy tc jd2O {tdgjj "HitdEfS1IO® v idafze sdgQ@ dz® ts § to j H fi
Wddzodzhtse dilsy HOdzdzd yYtejL ddeMmistclzdzi dzelsd € Olsts OdzOdzd
NLP ff{sHtsBtW 9 O o L 3y desMmisdlsy L O oL Jj &30dzj dzO tej h j

T 1 0OBOdzY 9 Odzj dz@ otb@EHFDEGHJ Isfic.Odzj Ists dzO IstekHtsj BE dilsd 1
sff jtcOlsdodzdlsj tw©WOLAtsHd, tMmMtBjdts ftcd LOHOYd M ¢tsd

fi slso jlsfmise dj .

[BOBBEC OO dO0 jMisjMmlsojdz jLdS, M yjbodd M &GO" d dzdat
qazls j dzj SIs, fBROCO HO fMj bOdhistdded® &Oyddkd, s
Csdzj 5 B BB daj MlsekSskbtedieOdd W ddzOdemse d HOdzdzd, «
j¥jCldodtsmislsO ftod oL j BOdlsts dz® tejh jdzdw. {OLBd8O f
%O dsod kjndskscdd, O ls Oy stdkdtOd) st &0 Gt
Csqlsts dsodlsj kjrdsdscdd ftjHsmsOawls [1].

stsd MO CtdeCtejlsdzdlsj tsB dZOMIsd dzO0O ftoddztsy j dedj dzO Bt ON
Hdzj W 20 HOIO? [t dwWStsd s IsjLd tBd&OMIsd d dLitsdL o0

1. bossd®OdL tOdzO BB 0 ol YO SEAZOHNSS b jdrzlsyp. O :

1 4CO0dedtcOdzj dzO0 i twodyded HBCEZAB) dzlsd, sflsdydets 0O
dqdzls j ctcOydwy g ddembstclzdzj dzelsd L © ts.B telOfg jslst€ OJs ORZda®c 1§ it

HsCEd3j dzisd S Olts WOCIskted, CodlsOdzydd, BOdR sod dL ¢
nOtlsdjdz desmpdlsjdz. viLd HSCE®R] disd dBscOls HO Mmj ME
20 MmMddkBeotsdzd ( OCR), ddzsjctedteOdets M ddzmistelzdzd dzlsd L
dLodzj COls MbteckzCIlsztedtcOdzed H Odzdzd-dzCds Ols Oh dgO H B tc GrP Ak
RdzMistezdzj deglsd S Olsts DocuSign [ 3] d Xero [ 4] dL -
dzd MlistezC IsztedteOdzed HOdzdzd o MlswekzCIszedteOdzd W sted3OIsd
mMeWilskz] tc.

T {BtcOBBISCO d COIjetstedL Oydw. dzodzfils ddodgjudisdd HEX 2 55
iMmMsimlsejdz jLdS¢ M dLiBdzLoaOl L O Ooltsdi3zOIdydss duL
mMedid, dd¥ stedzdOydw L O HEMISOoydsc O dqdzd Cdzdj dzs© d
1 wodyded HBsCEkZd3jdzisd. [ tSHjddl], dLitd.oOdd LO I
HO dL ol tch Ols OolstsBOIsdydzets dzj sBrtsSHIBSIss syl Istse B H
Tungsten Aut omati on [ 7] dL § sdzL 9 Ols IS4 -~ dzsdztsG (
Qo lstsdizOIsdL qicOdzj dzO GBtOBISCOISO &0 WOCIkkzttd d HEk

T ltejedzjH dzO HBEBotsted d .H twkagds P is@azpd | H t59sE g oadgls dy
MiMm MmMzsydd HEBEO S, ftcOodzd HBCEMB] dzsd MY tste

dLo dzd yOdsj dz20 tOL &zdyded bEMmdzsedw, ¢ dzOkLd d W% d dz0d
2O HeosmIHss MP2 dLisdZLs O L O OsltsdOlsdydsts
COLfBEjHBd, EMdssdw dO § &Oh Ody dqdd S©02dd M

2. AqdzOdziise sHdlk d ByjdCoO LO fMi slse jdfso@ijd ff Gt ta
fsf OHOls fMdzjHdzdls] SBdStejlsded Hj2desflsd:

T dolbsiOdL d NI HHLEAC O &0 sHdlstedlsy HO ftojmjwlis
slsCtedwls dzj tej Hdzsisd, Odzs BOdzd f  qdzd  dzj f)i slse jIs
bolsdiOdL qieOdzdlsj ddzhmlstelzdsj delsd L O SHdl KBO®EJEols
Ml dddedIsj dzdzd L O dL BOBO ddzd dgj owWtcdets fftoj HiflsOo W dzj .
slsCtedwls tsHjdd  tlCdsdjddY sl o WJddOdhtsdlsj sk
SHdGEG.

109



[cddssteddze dz0 )i sl jlsMlsadj M rRdzbisd@lssy azkdlsj dac
fsBOcOl ftod fjcdjHO &0 tjckdOktsiedd IjChlsse j o
s jttOydd Mj ftdhi tyOls Ci & LOCEdSadls) dLdmSs Oc
fwOowl ftojfteOsCd b %ddodhssedlsj slyjld ¢ d f
flsOdzi Olsd d (wOoddO® LO fi skojlMsadj. )} &OkY st
ZOB ¥ Hjdedj 20 tojcbdzOlsteddlsj fwsdjdd d sShdekt
slsydlsOdzj .

[sCttdoOdzj WOLRLEEOPBHL sk 00 ftod GlCtedo Odzj dzO
s dMOdzd™ 2O lswOdeL OCydd, dqdsj2cded ddzd o lstejh ded €

Hi2detffslg O My dLitsdzLoO® d LO OdZOddL &0 Isj¢Mmistse
cOL AtsH (. RdzMistczdzj dzlsd € OIss Thet aRay [ 9] gL §f sdzL
dL BORd o MyjlbtseatsHdzdlsj H Odzdzd .

. Addz0Odzitse OdzOdzd L
O 2OdzdL dz0 dzOMlstetsj dzd j sts 9¢ deO decffLdzOszindz® d dzQ M lististsyjj dzdf .

LO dLeodzdyOdzj d ByYyjdz O dzO IstsdzO dzO0 Cstf steOlsd o dzd
dL Bjted §OLOwcdtslss d&oOmistesj dedj ddzd HO M ByJ dzd
Wd dodhsse d HJ?dztsfrJlsq’. v 0 By HO f sdi3sc dzj dz0
ftcj HMC OOl WddeOdzemtsod tjL kzdzlsOIsd ddzd HO BlsCtedwis
L OlsteclzH dzj dzd v .

bolstsdiBOIsd ydes ¢ J dzj to Ntk Pdzjl3tsdzQ dagflsj j Islgs.c Ols HO B tSBN O¢
sHdld d ftscdtsLd, SOl OQolktsdiOIsdydsts ¢ j dzj edtcOls t
ddzmilstclzdzj dzls, Cts2lts dqLitsdzLo® NLP, LO HO ftojoli todzj
dMlsjMmlsejdz jLdE o 8 WddzOdzmtsod Blsyd Isd.

l etse dztsfls d WiNdz PO df@dekf@.6.© dzO@ My sseosHdIsj dzd d W ddzOd
Cdzg ysod IsjdeHjdzydd sl wslyilsd d 0L Otcdzed dztse d dzd
tcjLEzdzsOsd ddzd § OL Oteded EMmdzse dw. RLY tsdzL # Ols M

dzj MstekSCbkteqieOdzd HOdzdzd ©ls dzso ddzd, i sBh jdedw L C
floscdasL qteOdzj dz@ yjdzdlsj 20 OSyddly, §OLOkdsks I

I BHEBIES0C 0O d OdOddL d&zO HOdd ydzd HES Edj dzlsd

ltetsfdzj HWwo Odzay dzO (tetsd3d dzdisy Nd P H @ dzgmils dzdz lszj dzls ddgj jc [z dz
ftesd3d dzd Is § 9 HOdd ydzdlsj LOCtsded d twWOLyYstejHBd (
fsHEB9C O d2O HOM yqd, LO HO cOwLOdsdLOls mi s j
dLitsdzL 90OIls NLP L O QOolsts®OlsdL JteOdzj dzO yOfmilsd tsls 1 te
bolssdBOIsdL dtcOdzj 2O OdzOdzdL © NG HAgdR jydzef O H 1 & st5g
Oo lstsdiBOIsd ydzetslsts L odzd yoOdzj dz0O ddaW stedsOydw tsls HOdz
U sOls d drLedzdyOls HOdd ydzed HOdzdzd sls tOL dzd ydad dL
LO tl ydzets 9 9 j Y HOdz] .

.YOlBtsltso] d odtlskzOdzdzd OMdMmisj dzlsd © Myj lstso BHMIso

1 SsHHtl ¢ 0O dzOr Oskdsjlsdslod]., L ftsdL o Ohd NLP dd&tsHJ dzd,
wWdtedsd d HBMISOs ydyd o&O MmMeWilskzj te, LO HO Blsegtso Ote
MulsseatsHMiseatslsts ddzd HOdJ ydisjy. wuwtWlskzjtt COIsts Qui
NLP odtlszOdzdzd OmMdMmisj dzlsd, L O HO Hsdiscdzy dzO  Slste
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T 1ibtejhdzO HHHEI YCO LOYHypbtesybdey Wdtodd.fsdL o O
cOBRCdlsy dO MyujlsetsHddlsy Wdteddd, LO HO §BdtcdOls
9l ftetsfpd Gldzsmdes HOdZd ydedlsjy L OStsded, Myjlssetsndedlsy

ltoddzsy jdzdj d2O B OBBISC OO dZ2O0 jMisifMlse jdz jLIS o
[ BCtdz slsts fMyjktsosHMmMlsoalsts MdzjHoa O JjHdd d Mmihd fted
ftoj Hf5EZOCO dLYth 20dzjlsts dz®@ jHded d fihd MmtejHmlse O
slsyjbdatsils d Mol teL Odgdlsj M dgjw Hj22deshmisg. 1Mmj §O¢,
GsttkOsdodd dLdMSeOddw I jHA&O Mstodd, d mfjydyc

d
SeteOded YOo Ols o L dzOydlsj dzdzO Misjf jdz Hdtej Slsdeslsts f to

d dzts
1jLr fteilsjdydd L O dLuyjtf Olsj dzdetsls, 9 tO®kCdlsjy dO
Mdzj Hdzd Is] B d&ZzOMIsd dzO fHteddzsy jddi dO NLP Isjn dztsdzts
) tJfzBdzd S O 17 dze Oted W :

1. obsdkOdL JOdz0 BBLOBBISCO 2O HEBCEkdj dalsd .

1T o ¢ Oded tc O©dzj &z0 f§i tco d ydzd HSC EZd3d dzls sflsdydes ©O
ddzisj ctcOydw fm ddzMmilstckzdzj dzlsd L O 5.8 tcrOB ffsts @10 @dzdfid] j i |
ddmlstezdzy dzglsd MO Nul a. bg, Controlisy [11] d Krenm
sls O sdzL 9 OdedIlsj MyjlssotsHdzd ftesctcOdid.

T [BtcOBBISCO d CObjcetstedL Oyd.w a2 fsidts & Paalpds j H H Tdnds jodzls
sSB &ZOMIs Slsdtsots MO Controlisy [11] d Kremex Al |

Q
o
o

-

ETHERMIND

éﬁ

UNWE All-encompasing

Cnopeqn 3akoHa 3a KopnopaTMBHOTO nogoxoaHo obnarave (3KMO), nparbT 3a oT4MTaHe Ha
OBLNrOTPaHWUTE aKTUBU € CNeAHUAT:

(o)

1. ObnroTpaMHyA MaTepuanHu aKTUBMK:

o CTOMHOCTTa Ha akTuBa TpsAbBa Aa e paBHa UM No-ronAma ot Mo-HUcKaTa CTOMHOCT
mexay:

) Chats = [lparbT Ha CLLIECTBEHOCT 3a ALNIOTPaeH MaTepuarneH akTue, onpeeneH B

cyeToBOAHATA NOMUTUKA HA A@HBYHO 3a0bLITKEHOTO NULe.

Profile = 700 nee.a.

2. OwnroTpaiHn HemaTepHuanHu aKTUBM:

o CTOMHOCTTa Ha akTvBa Tpsibea Aa e paBHa UM No-roNnAMa OT Mo-HUCKaTa CTOMRHOCT
MEXKIY:
= [IparbT Ha CHLUECTBEHOCT 33 AbJIMOTPaeH HemMaTepuaneH akTue, ONpeneneH B
CYETOBOAHATA NOMUTUKA Ha JaHBbYHO 3a0bJIKEHOTO NULE.
= 700 ne.a.

Teau nparoBe ca onpeaeneku B 4n. 50 nyn. 51 ot 3KMO.

R L Is ts  Beue&nind [13]
ANdekzwO [Isctsotste dz0 o) ftetsm tsls Et her mi nd C
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N

. 1 SHEEBkS9C 0O  OdOddL &O HOd ydd HESEZd disd

bolstsdZOISdYydzO fHEBISS9C O dz@o0oRAOAz0 Yidzs|y HEE  d3gzazts @ .
Gjdzgj tedtcOdzy dz2O ftetslstsSCsddlsy s yd 117 b 1rrae [1

. YOetslssoj d odtlskzOdzdzd OMmMdmisj dzisd o My lstse sHMIso &

T 1 sHHtl ¥ C€ O dzOrR dfQzd@gads ) Miso s O@ SIS ®® $ Is jddzdo dus Is 2 O dzdzc
Cdlsts BdrO dBsecdzd HO M dqLitsdLeOls d LO ftsHHtl 3¢

T 1ibejhdoO fsHHE ¥CO0 L O Myg Blsp iste @d A ¥ dale &5 50 y d ts dzda
CesdBzdzd S Oyddn Bihji ftojHBMISO0 j d2O 91 L iBtsy detsMisls©® HC
Is tc J dZdtGOdZ l Bl &z OteME slsts Myj stso tpOdzte Md Y& @ dziL Qeet® H 1] ¢
fesdzeydrddd Ibyded d GCtej Clsdzd Blsetsoatsted M Lo O
(Ande. 1).

Clsdbditcts Os-tfdsdzflzts yj dedets L ftsdzL 9 Odzgj dz0 tsBtc OB
sB zOMIsIsO dz20 Myj o sH OO lyjlsdsmls d O

J

9

dztsy j ded jIsts Btsy§ HO Mmj odHd, U o -"tdjfLssdsgst O
dezd; O ddfpstczdzj dzglsdlsj L O tBtcOBtICO dO jMisj-
d ZOdzdL ©. | fpe jlstse j-tizd e t© 8 o L fj todnfof @dsjd o B j T
asz JjLdS 9o tBdzOMlO dO MyjlstetsHdOO lyjl
dzj ded W :

SH 5B t6 O q’dzlSJGtGqu’W M Hiczdgtcbp Bizb@sOd dzOdz® MK Mls
jHiyeste ] ddzsjetedweOdzO f) Htkzed Isjrndtsdzsedd tsis
uJd dzd § d HIi &BCB wBERZYjdd, LO HO MmJ f SHE

E ]

w

fMdew 9 Odzj dzOu HP 2 M@ aWstEiQdzd sy L OHOYd o4 ud MO O
OfmMlso OGN O dizyHO ls sOSdo O MmMdMmisj B o MmMyjlstse sH
HsMisOoaWwWls tojLizdzisOlsd, dts d seBwmdzw o Ol dslsdodlsg
hdtewe Odzgj dzO Mi Blseo jlsMmiseadjlstst Hdzds @ 3RO B Uz Isg
fsMmissw dzdets ftesdzd dzv h dilsy M4 WJddzOdzmtsoad ©OL § tste
Qo lssdizOIsd L d tc ©dzd teg M 4 ded W L O ftosmdzi HW 8 Odz] , Isi o
LOC Szt HOIsj dzfflsea tslsts d Htekzedlsjy destedzOlsdodzed dL dm& e C

] O% dz¥ yg ded d

[BcOBEECOO d0 jfMlsjMmlsejdz jLdS M) fjotw hO o shds:
tjedmseOoyduls0  GBLOBBISCOSO dO HGSkdjdsd, GHJlO

Wddzodsmseo v OdzOdzdL d Hte. yvYtjL OolstsizOdL JtcOdzj dzO0 j
NLP fsLotsdzVe 0O dO MmMyjbtsetsHddlsy MfjydoOodzdmlsd HO fMmJ

tej h J ded w-o dSfits Cftss dzd o 5, COlts Mi hjotej d3dj dedes G Ot OdzlsJtc © [k
dLdmS o Oded v . li gt ¢d g sMisOoOls ftejHdLOJdEOIs]j dzfls o C
cj CzZzOBtedzOISO MmMozsy dzsmls, fitemMyf jClsdoadlsy LO BI HjM jlIst
ftocsHI 23090 HO ] ©OLadeO d HO fmj ddsjctedtc® M HEkzc
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Description of the Japanese Digital Econdinjerspectives and Guidelines

[detsidzOes RrRdzd j'o 1 teB Odzatso
tdLedsi
1 Offsswh qwlils IstckzH Mmd
i fsweaweg Ol o wit
dzO0 Ml otej d3j dzdedsj
gesdzsdzd yd M ts tcOL o
ddzlsj tej MdzO HO MmJ e
BSEcOls HO My dLodzjC

Abstract

Qoaw LO yYyjdz HO dqLMmMdziHe O o ¢
O HdEedkOzdzO ddSBdsBdsO. RL?9
sdsidyj MSd Glsdesh j ded W, dzs md o
Is Cysdedv, COts dLoj MisdzO Ml
Hd HBSCBdSEB kW jJ HdedlOdzdL (dt
fsdzL d tsls dzgj .

The current work sets as an aim to analyze in short form the features that are embodied in the Japanese
digital economy. It is weknown thatt is not only the future of economic development, but it further clears

its way to contemporary growth. As a country, which is dubbed as a technological powerhouse, Japan is an

interesting case study in the sense of how much it has digitalized its own economy and what can be learned
from this case.

sdzé ytse d HHEds:Odzdz® S tdes B S O, ddzlsj edajls, Isjndesdsedd
JEL: 031, 032, 053

L9 SH

tOLodldjlsts O dd¥ steBOyYdtdadzdlsj ksjRdskscdd o RtHO d
fi ol toh j dzgs OL dzdydz® jEBRO » Mo jltcs zOO S tdzsddS O.
ZO dCtds®RdCOO | Bdd ddd &EhsEddkoko fdzo, oS¢kt
Mz yowlils M ddHEMmistedOdzdzdw  jtedsH, © Hdzjhdes otej dzgj

ozt sedBOYdWIsO d L dzOdedjlsts, 5. j. ©RddOndgddslssts siz00 ¢
SftejHjdvdjlsts MisjfjdsO dO tOLoadlsdj © jHMKRO JStdsdds

ksLd f§&Od jHdO ls Hi oy Osadlsj, Stwikt ojtsvIisds

shlzddCOoyduddedlsy MmdMmisjdd o kjrdsdksedd L O S dasdo
My jhds o] BGdzOdzO ftojL Motjlt MmdjHo S  dedzs o L fls Odzs
CodshBduj MS s Md ©OLosdld), Y"fsdhMCOO Hi ©y 000 o]
ks Odzfjls o &5 egitidalisly dety dez@®Ids HAE dls OO0 S sdsids 0.

J

jdzZsO dz20 IsOL d ttOLKOBBISO j HO ByjtlsO] thdse dslsts
sts M ©WOLEdZjHO ot LSOO BiyHE ddtses Oydtsddsists ttOo

O]
fMzseo dzd L OHOYd, BHYBRBOECOMNd yjdzsO dO ktetkzHO, MO dz
i'h dgslslsO d20 HAEdlOdkzdzOkO dSsdsBdSO o GBh f O

lr sCltstcOdals €1 a5 COjHEBO Af jyHEZdOtesHd] JStsdsdidyi MSd slsds
Mo j Isso dzts  fdstisWf dovdzim Is@ RsO00P18830404) démail: miroslav.varbanov@unwe.bg
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Jdzi ClstetsdzdzOIsO JECBdzsdBJSC O dzO cftsdedw, SOt i tcots hj
2O vwiftsdydlsy. 1 0CttOv ttOLKOBISSOISO hj LOsl ehd M sfd

IMdeso dets HBfEMCOdz o IssLd &@OIjtedOd j, Ui JSsdsdidS
HdedlsOddL e, f Ctjlkts dv®kO HO Miejhdj btekHndshlsd §t

v5i 2 COkt MkOoO ol fesi L O dLMdjHe Odaj O MAzzyo?2,
Coyjfmlsojdd dLMmdzjHeo Odd" I fclsO &O OdOddL dO fi Hi
Htc.

o,

i Hi Y Odzdjlsts dz® kjCMlsO hj fj MbekClkeded® o Isted yYC
ol toL Odzed M BCOYjMlsowe Odzjlsts dzO® j dzj S btetsdzdzOls © € 5 dats C
kjrdsdscdd, fjHlsjyd LO 6fMihjMmlsowe Odylsts dzO W tsdzh
fi hdesfls dzO " sdeMS OO jdjSliesddd dSsdsdkds 0.

sjCMisils dagj ftejlsjdzHdeO LO i dzdzO dL yjtef Olsj cedesfls ¢ ts
LOHI dzB sy des dL fdzj Ho Odzj s sOLd t©OLKOBBISE O, COlsts
LOf L dz0o Odzj Ists M) "I sdhNS OO HEdlsOkdzO JS sdsddS 0.

) sdvlsdj LO HdEedlOddzd dSsdsdkds o

vse 0O | MeOodedlsj cedets dzsots fsdvlsqdj, MmdzjH SOt HEY ]
g z0, ddzd dz® qgHkMmisted OkzdzO® O qd&zO. 1t M dzOflsi § o C
sjrndsasedd ofmj §sojyj MJj ccotsted LO fodvisdjlsts jdjS

sjtedgddz s LOftsyas © HO dzZOoa dzdL O BOMtsets o Mi L dzOded j Ists d
ZO Mo jlstseo dzOISO S tsdesBIE O, EMEstej ds MdzijH SCttOw dzO |
fitedsH M BloaOtewls dtsed ""destd ftoMmMistcOdmMlisa® L O
fsdzdlsdSd LO dzdBjttOddL Oydw dO JSitdtsdidtO0ksO0 d Mmisdd
MsdBzdzdlsy | ki Cdts ez BO yYyoOMmls tls Jetsdtsdzd s OlsO H
tc

Is (
EmMCstewls dgj 2dedlsj IsjdBfsej dzO ttOLodlIlsdj . vsOCO i

Il BWdydOdzdets dqLHOdd ) bjtedddd s Mj Mudlso, yi oddL 0O y
Economy: Promise and Peril in the Age of Networke

RBO dBdetsy jMlsets tsftcjHJdzj dadw LO rnOOCIsjtedL JtcOdzj Ists
ftsedzj HdzOIsts Mdsd i dzi s Iskz¢ jJ JjHddze d Mih. wlsOa0O ol ftc
feRsh SO dZ20 BddzO2dz ftesistcOdzMiso slsts YtejL ddzemistelz d3j dzls O
Bsyd HO My LOHOHJ Bls CsdmMkzdazlsodsnmtdw cdecOdls Del o
détsdtsdddyi MO Hj2dshis tjLkdlsOls ls @ &BJdzdOteHd jXJH
EMMstcs?2 Mlso OO, HOddkl] d fttsyjmdlsi (Deloitte , 202

vl 2 COb HdEdIsOdzdzOlsB®B Otz BZdEDIs,] U ZPMEFMIse j des iy

Hi SRR sLdteOh d ftsdwisdj Ists. stejJ H GMdasodedlilsy J dzj d3j dzlsd
ddaW stedsOydtsdededlsj Isjrdesdzsedd, HIGdlsOdzdedlsj § dzOIlsW tsted3qd
RAW StedsOydsdzdzdlsj Isjrodeszsedd MO ctel BdzOSi s L O jHd&O

HO9 Ols ftdzjlss LO dqLY9 O dzO bktsLd wWsH J¢Edsdkdyj MEoO

Cszdzd S Oydtsdedzd s j Mtsj H ) lsd ©Odzdd3Ater) t5 B O of jicdf®-AIEts Is dz EAPD dzf
1§ Mdzz yOXdaslzj dggsj SEBfOddd o MojlkO 5 fOLOwLdO ¢Of
kjodsdzseddlsj. 14®BOREO yoOfmks d ks dCsdsBdSdlsj- MO ¢
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Csdzy BdwWIls fOLOt LO dJqdeW sted@3dOyYdodeded Isjrmdsizsedd fp $1, 9
vl JHddzj dedlsjy OB edC OdelmSd PO (vdz), Ctjlss HO9 O dzO
tcOBtslsdzgd B3 MIsO (I nternational Trade Administration

rdedlsOdzdzd sy f dzOlsW stedsd - tc®&H GBfefdElizicw 820l MESCHEI s d b
ftesmMsteOdzmisea tsists. 1 jud daj 4§ dzgjtsBatsHddis HO Mmj ~tHJ

M Blseo jlsdzOIsO Isi tesoaMC O HJjAdesMls, O Istsoa O dBsyd HO Ml
stcOdzmW j o dz0 f totsH 2 € IsSOe @jdsCOm Co a1 jORi GrfizGrtisls dzipls @ i ) € ©  j dzi

FdedlsOdzdz00 dCtdskdCO fd B0 b jMijfkttdeshssdkj d k!
bdzj mdz" o Odzj b5 dz0 fsyjmMoO ftd ki wesoady dz® fMssCd d b
cOBBlsO Bl ©OL fistY dd j-yj f§Ots 5 fZ0kEHEE @ E0pHOE® sl o
COLh qewo Odzj Ists dz® ot LSdlsj § Mojls®, COlt HOHJd Mt
fsojuj bsuySd dL § &Odzj kOkO.

{tOLedEO fj, HJECdOkZOO JSsdskdcO fd kO d fMed
ol Lftedd &30 ftsHtsBjdz tetsH tOLodIsd ] . (Hddz dzj HsMIsOIsi ¢
COolts 5 IktsLd &OuUdde Mj Hj dssdefhlizt GO0 df 6Oy fz0L ®ils §udg
ofmdzj iMoo dj Bl MsOdyuddY RO0©OCKjte dZO HJGdlOddslsts
Lskfslstejrd d dLBOBR] o tsdzdzO?2 dz -itfj st fipls teDdzipls o fisde@E O
RO OMlse Odzj sts dzO dzgj Qo j Izl o slsts 5 Mmog s@ B dq s 10 ke
MstcOdzdHzj WLl JSsdsBIUiMSd fsWdd SC(sdsts MO f ¢
Bdesets MisteOded ) BB ded 3O dzdets ftetsded C o Odey dzO@ ddzalsj tedzj Is,
ZOYd dz0dzq j fp@dste qIs@ls jzOH | ©Y Ood. 10ftddjite, o MmEJMi €O
ctsdzj B8 HAGdlOdzded St Odedd fHtedtstedlsj sdets dOBIeOls v
v0200dz qzd ctdzj B S sds®RISCqd SOkt sdkO2 d RdHdw (F

ItsBh jdes sy d HO M dOfdhj, uUud HJcdlOdzdzOIsO (¢ tdzts
dé¢tsdtsdddyi Mé¢ts wOLadlsdj. Jtdv B0 yofmlks ls ¢ tsdsdkdyi M
W stcd3Ols, Csjlss bkdzj Mdzv 9 © dRdetsy J Misets fslstej BdIsd dzd . J
désdtsdddydi M¢d dBoHjd | difttddydd §tsttOHd dL shlsO0dOd
HJGEdlsOdzdzOlIsO S tsdesdBdSC O j ftodimi PO MO L O MisteOded M

i Mistwdd | PR ZBWEdE Y URZOSO BOL O d&O (f tsddw

cftsddy dLydeweO® jHddz jJlsOf dzO Bi toL 5 Mdzj Ho 5] dedets o
o2 dzO, COIsts LO BIi toL f jtedtsH s otcjd3j Mmj Htejoti hO o

1 OH sjLd dSésdtsddduyud mMc¢d EMfjrd da Mi didel des dcetc O tc 5
MstOdz0. ut2 | e jds sdHd®E MdiH SLOY O o2 dzOls O,
&Zz0 (cftsdedv COlts Acftdmits JeétsdsdkddyjmMSts yYykHsH. U g
qdzikhlsted Ocdzj dz OY o) Hi C -fD Walfds dAS OUsdd  hBsLetd dO) B Igdskzo |
sjujdedj dzO0 otejgjlts citsddy M) ftjotihO o fi teo Sl o]
OolssdisB  dzsmistesj dzj ss d HiG.

[Mdztse jdz HBsfteddzOMmwh WOCIte L O -ldgjOh datsfosts(c)dsusizOdzOs O Ots dff
SBtOL 59 Olsj dzdztslsts Qo dzdh §j dzO MstcOdZzOISO. [BOL 59 Olsj dzdk
ftosdBdh dzj dedv d Ibjrdsdzsedyjd Mj Sttt dO MisttOdOlsO,
ZOo dzd L Odzj o IjLd dStdsddujMSd dzOftcOodzjdedw. [fMojc
cOLodlsdjlsts dz®@ dzOkzydzOlsO BOLO dzO MstcOdzOIsO, Cowist |
dL Bt lsOlsj dzdzsls, COCIkts d o MbsddBzdzdicOdzj Ists dzO  j ot

116



ddzmisdlszydd B©ls ©SHO d2O [ dJdzdMmisj emMlsoslss dzO BKOL 59 O
Bdohjlss [ dddMmlsjtemiseots dzO &y HEZEZPEBR EZOISED 20 226 s®@.d W ¢
SlsHjdzddzO $180, 46 ddzteH. L O fteskzyeaOlsj dzdzg®O H j 2 detsls (S
sOlbs oadMmMtsitlsjnddtedydd MNstcOdd cftsddw tBdC dtss j dzts
CzOmMOydd LO dqEé¢dsdddyi MO d Ijnmdsdksedydd ¢ sdf kztj dak
Md dOtjyHO MdzjH sdkO02 d wd¢z MmMifm Metsdlsy 289 530
dqdzso Oyddlsy MistecjH wojlsto OISO ttecaOdzdL Oydw L O ddzls dz
o oLdw (WH PO, 2024). 16 it fj ldOMY HB Mdsy dsfh
CzOMOyYydwisO &0 [BMittoOltstedwlsO LO dqetsdsddyj MO Mmdztsy
(OEC, 2022).

{MmMeajdz COBts COLOIjdd citsddy M tlsddyGes O I Mk
ftcOCIsdSd d detstedid. (HdZO OC0O0H O MftsGOEP? O L P dink s # il
ftesdLotsHMmise jdedw Htesyjfm o ctitsddy. 1t bsLd dOydd fi
slsMistcOdz? 9 Ols ftoj ySdisy ftejH ftotslsdyoOdsj sts dzO tcOB tslsdad W
d HdMydy dzd dzdtcOzOIs O tcOBtSlsdzZO ol CO dzO® VW sdzglMC OO HI
citsddy dLedzjyHO dagfj J HBMOlI Yydes CtsdeC kte] dzstsmf sMtss
oMy foojud dLBMOs O Gl CtdfkztjdydvlsO dO sdlso2, !
RLIssydzO ¢Ldw, COCIsts d ©d&z0 whHzdzOdzOffafods).tc wiEde O3y Hdzd H
MesWlskjteddlsj kjrRndsdksedd, SiHjlkts citsddY dj j bsdkSts
gL Hj dzdWw, ORdteOhd hdtetsCts tcOL ftetsisteOdzj dadj dzO Mo j s
stckHO Mmi s dzgj My Hedyd M odMmtsCd bkjkftsej, SCtjlts J
ImMdysts btsoO® HJBsdhistedtcO, YJd Wi sdzC OO dC sdatsdzd € C
dzj sBrtsHd B Efmdzsedw, LO HO ftdlsiy0o0O JHBRO ©LOLOJIs!
sisflsi fdzj dedw, daj By j HO Mmj kel teHd, yYj "wHtsdnhtolo
LO ol LftesdLojyHOdz dzO HdEedlOdzj dz qEtsdesdzsd yd MSd o Ote(d

[fdMOddj &O “wftdnNiOs0 Hdc Oz d¢ tdshds o

[l dLdztsy jdgslsts HislsEZS MsOdO whdts, yj cysddy § M
kjrdsaseddlsj d ddseOyddls) mMssfOodnlses. wjcO o] Hmls
Hisfisdy jdedY L O dkzyHdly &O witsdhtokso jdjtlesdzd J!
ol sBhj IksLd Idf dSsdskdso.

1ifejSd Mmotjlts fodsydlsjdddgs kjidsdsedyds d&oOfdj H M
Hef od dZOMwls L O dCesdskdujmSdy LOMlss?2 &l §shdjH o[ls
ROBOdY o Oh slsts  d L OMsOEY o Ohts dzOM ) dzj dedj dz® W 5z
fesdLosHdls ) edesislsO, COCks d HE MjtdsL ded lstGIZHdz.tsfr]

j

MddzO M BEZOHO d Co0ddWdydteOdzO® LOBSISdO i CO. | &f
Yy HoO tw©oOBBlsdzdO MddzO ls HI )y o d, t©OL dzdydd sls ledzlslz

HO ity d JdECdtB3dSOO HO ftotsHl dyd HO BI H§ d2O od:

dzey Hd Is § 2O HJdGEdIsOdzdzOlsO JdJetdtsdidct O L O Mmisddlzdzd tc ©dzj
gL mMdzj Ho Odzj O mdshd shdHO  SCdzjSCIlsde 66Japands

o

10 Odegedzd 2 MEMi rigijs tydylsjof International Trade and | ndust
[ RUR.
2] ftojotsH b witsdhMtd L ZOYyQe O f tsMmistsW dadets f SHisB W 8 Odzj
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l i smb6 o fsC 0L 90, UdJd Hd e dIlsOdzdzOIs © d ¢ tsdetsdzd € ¢
OLkzoOdzj ss &0 ddzHkMmMlstedwIlsO d2O cftsdedw ( Hi rosh
j 3 dzO MlstcOdZOISO, SCdlsts oadzdwwlils dzj BdzOG s tod W Is dzt
HO fMmj ftjdagjMmj Hwoojuyj o tddzO2d fttshistcOdzmise
toj N deslsts fslstejBdzj dedj dz0O MstcOdZOISO d L OMdadze Odzj dzO

s fslsydydodz cfsddy &30 djtsBrBHJBdY ddemlistelz d3j dzls

fr]Jfr]lsach 9 ditdtsdizid st OO. 1 0ftcddiite, MistcOdZOISO cfd3®
l iBadipsSils @208 Mo jIsO ( Ke mp, 2021) . vt O |

lljaoié(;q’ Cidg M LHOOdzgj sts dzO tOL OISO ddzalsj tedzj Is

dzd § J ddzlsj tedzj Is cteOdiBIs dzts, fMdzj Hts9 Ols | dzdzts L dzO

de¢

q

Is

© O g
_'Oﬁﬁm

Q gt NSV

0]

Yyofmls ls jHEZO chsBOddL JteOdzO JCsdsdkdS O, cf
soj LO Jjdzj Sbtesdzdz® Isi cetsodw d BdLdzei . 1 Mmist
si tesoadw, COt wifsdydlsiy mMd JdBOl d MtseMmise j d
O]

ydets dzj "5 j O]y shee dshisls0 d&O Wi sdMC

&UW a_q—

@ R
CFonE g2 POFGEO

s

Is

j dzJ

s

2

(0]

2

B o

d d EfmdkkEcd. 10 2022sdy.d3 (ftstsdes s QT EJYIOL GB?2
2, CObt WJddOdzdetslsts ftslstcjBdzj dedj Mmj tcOQoadav o O dzO®
j koMW His MfjMswoOddwls0 &O dOmj djddjks Wit
so dzslsts BSEOlMsots &0 RtsO®O (UBS, 2024).

d
G
fn
[
Is
fn
d

fO¢ dOdzdyy MO sfOMmjddv slsdshds Isoa O HOd] w{
dlsOdzdz® dzOotcj i BJL W HO dqLtsMsOs O I Moatsdlsy
ko O s dzjol L issy desMislsO witsdmMSdlsj CtsdifOddd HO
My dOttdy® AHdedkOddzd MSOodkohi. uvoLd bsyto |
fs $77,6 dzdztc H . LO ftsoaOdzO o ftoedmf ssB W o
sjtemMsoslsts dO JCsdsdiids OlsO, si cesodwisO d ddgt
sj &zZmMlsoslsts HO oL jdiB] Mfjihded BjteSCd LO ftojHBlO GO

HO da" B3O Isjrndesdzse dydes L sMisOQoaOdzy s st d f8¢C0OL O
Bt SOIsj dzded tej M j ded v . vO0Cdeo O MdzEydd MO Suntory
ddzj €Is, LO HO dOfMmi teyOls §Jjyodzsd ytejtL Mo tsdls j 7 to
sdzsedWIsO L O tOdzdzes tsIsC ted o Odzd ZzO G6jdzdlsy , f tod y
JCEdzd LO dztsod dzi S OteMmlso © (Kutty, 2024). sO0Olsts ywda
otsHjNMNdIsjy HdcedlsOdzdd JJS¢tdtdRkkdcd o Mo jlsO fftciHodH d
o
f
dz#

o) W40 T ©® &
3

g1

d HO Mmj ftojdzj BtcjcoOls ftesBdzj BdIsg , Csdlsts dG ts¢
stc Odzilse slsts.

ud dzd J

EdzsOkdls] &l ©OL©OBGIE00 (ol ey HOoOls L dzOyd o
GBSO, CiHnjlts ofj fwsojuj oddwddj Mmj EmMjiho
GBSO | Isjteddds dzO@ dzOH 30 csHdded d ojui 4 dz
dzts B € d .

Hickd O MteOdzO tsBOVYJ, bkt?2 ofj thj j djfteddzsydd o
Lsoadlsy Emzsedw L O djctsotslsts WkdC ydtsdzedtcOdzj .

S0 FQroaoT Sran3on FINVIT

N Ho

Onr NN+ O FRALE+-FG™ O SANTS
v T A

w— Oooo~— —

118



Ul BBOISO disyd HO MhidadsE cidedidy df, odetsf L Olsts ywdzts J f to
BOLBoadIlsjy ftsLdzOdedY d vyJ dzdztsflsd dz20 HJGedlsOdzdzOIsO ¢t
{BHjdzdets dLMdzj He O Mmj d JHdddujd fteddjte, CJHjlkt d
Efslstcj BO, (Ot ksoaO® | MlstcOdOIsO (¢ sddw.

AjdzZsO dzO0 IsOLd tOLtOBISCO BJ ftsMmisdec dzOlk O, COolsts (ct
dqdztso Oydtsdzdz® S sdetsBdCO d fteddzsy jdedjlsts Z o HdcEdlsOdzj
1 OHOyYydlsy MmMihts BYRO i dMmOdsd, COts Mj HOHJ] BOLBOT
Ml atcj o3 deded™w Y dotsls. sdzjH btsoe O fmj fHtedmisi §d i &3 §d
B4 Cls dzO di Hzpezs Bz OISO dzO ¢ f tsdzd v, COts Issoa @ My
HdGdisOdzdzOIs O dCsds@Bd¢O o witsdhtOolkOo.

I Mdeso deslss HsfEMCOdzj My lsel oy HO O, des dzgj o YW dzts
dz sBrtsHdd®3d bkmdzsedw HO My HdedkOdzdL dtO, dzts Istso O f
ftesyjfm Mftev ks tMisOdOddlsy SCtdCbktej dzlsded dzO cf sdedvw My
Hi tey Q9 (.

4 dzOftcj Ho Odgj sts  dzO9 jlsy jn detie@ts dfd drlizjm,ls o glz@d v ddalsj dzj € Is,
Hi2desfisd M j Mi ttedj dzlsdtcOls €7 &3 sdedzO2 dz f tetsistc O dzfls o t
IS4 dzH § dzyd v, cisddwy IscwBo O HO odztsyd ddesets Mtej HMiso
LOHOHjdzd L O EMCtWeoOdzjlsts dzO HdedlksOdzdL OydwilsO dzO0 dzj
tcjLbkzdzlsOld "j HtsojH] IssoaO® o MdzjHo Ohdlsjy dW kit ¢tH
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4Bl HAzZOIdIsj d dzj MBI HdAZOIsdIsj YOS 9 Oded W
Fulfilled and unfulfilled expectations for digitization
[8Bjdz 1tsW dzts
dpdzj CMOdzH ted dz& [ ZteH Y j 8 O

dBMistcOC Is

rdedlsodzdL Oydwiso ftetsdzi dzd omduscd OmMfjSisd dzO ytse jh €
HO fteadhOl jWiSClkdodzsmislsO dz0O Mmetsdlsy Hj2desmisd d 0O
HJEdlsOdzdzO Mtej HO, CwWiss Bl oL 5 dzZQodzjL j o 8 ofmdysd f
HoJ HyMmjIsddzj Isdw HgedlsOdzdL Oydwlils® HBO jH] Hts i hj M
sBh jMlse slsts, COts BYOGLC o9 OddwWISO dO ~tteOlISO d BdL dzj f
fcHY sdse dzOIsd d Bls dzj sYOSC o9 OdzOIsO Mo jIsso dzO L HicOo dzOIs C
syoOCoOdedvw, SCStdlkts dzgf Mmd i himMskedrO. wvjiLd Isjd&Bd MmJ
dzv Ctsd drLetHd d tyOCeoOdzedw L O BI HJMjlsts dzO ftseofmd d3y mls
Abstract

Digitalization has changed all aspects of human activity. It has enabled people and busingssease

the efficiency of their activities and work through the new dynamic technological digital environment that
has rapidly entered all sectors of human activity. In the last two decades, digitization has led to significant
changes in almost all spheres of society, and the expectations of people and businesses have come true in
recent years, helped by the unexpected global health crisis, but at the same time, a number of expectations
remained that did not materialize. These topics are explored inrdjpisrt and some conclusions and
expectations for the future of ubiquitous digitalization are presented.

Kdzte ysod HESBdsOdZdL Oydw, HJGdIsOdzdzO IStcOdzmW¥ stedzOyd v,
stec OdzdL Oydd, H d ¢ dfjialdidad digifatctaestamége information system, business
organizations, digital problems

JEL: [O03

Il e jHjdedJ

dedlsOdzdL Oydwilso | 903d0 MbsttOIsjecdyd MO yjdz ftejH A
JCIbttc® dz0O RdW stcd3EOYydtsdedzdisy Isj rm desdzse d d (RU) Isi 2 ¢
d dzls OB d dzdzts s Is O, ddzse Oyddlilsi d ywdztsmlsdzOls CtsdeS Etoj dzl
Jotsls dz0O R BLOISO, ol 8 oMmMdyuc¢d BB A&ZOMISJ dzO yse jnhcdisyj

scOIsO d BdLdjMmMils HO Mj OHOYIsdteOls €I &3 BI toL 5 f totsd3d
I Ly desmisd o t©OL dzdyded fMmJ Shsted. TtedL f smdzj Hdzd Is §

© 11X g F—

11 tetsWe H9 € Olsj H te Oenmails bgyanovi@unwe.bg,
2 sytc Ho € Ols j H te O-mRiks @nurdjava@uawe.bg
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Ld2Oydlsj dzded ftesdzi dzed o fHtsyld ofmdysSd tBdOMmMid dO i
HdedlsOdzdL Oydw MO tls Bdsets ctsHddzd, CObt Isj HB 6B
Md dzdzts f sHY sdBse dzOlsd d Bsls L Htoc €aOdzO Is@s L idte HLERE, dzOfHTS tddOHL jCTAL,
MBi HdzZOIsd d dzgj MBI HdzZOIsd YOS o Odedw wIs bisLd ftsyjf L O
FdedlsOdzdL Oydwiso d HdG dlsOdzdzO IstcOdzW stcd3OyYd W mMo MM
stecOdzdL Oyddilsy. uvMfjrils dzO HdGedlsOzdzOlsO IstcOdzM¥ stc BOY
ftesjCIsdlsy LO HdedbOdzdL Oydw HO MO kM jhdd. 1 tsfilsdy
Csdlsts My COLO ol L Bsyded, dets dzetsodlsjy §etsedzj d&3d, 6]
(Wd Mss fstetsH jded tsls dzjtej " jdzdlsy desoed ftesBdzj &3d d HES
OdzOdzdL, LO HO | 9l LBy RO HJGEdIsOAEZOISO IStcOdmW sted3OYd
4Bl HdZOIsdIsj d dzj MBi HdZOIsdIsy yYyOCoaOddwy MO COCIB o d
ywdzs (MmMosydOdzdedisy O JCisd) , sOCO d LO BdLdzj M tstea
OofmyfjSisd) .

4Bl HdOId YOS o Odzed W

lesyjMdls] 5 HdcdlOddL Oydy d LOfsydOddls] dssd §
yomls tsls jyjHdgjodzdlsj L OHOYd dgO tsBh jMlseaslsts d BdL dgj
fsfscO.

]l sHtsBtej dzO Mol toL Odetsls

[UOCo0Odd¥lsO o ©OLodlsdlsj ©Bh jMso® BWRO, Yj ¢dssOd
COlts ofj Bojyj SO hj d&Ols HefMsi § HE ddzsj tedzj Is
MOl sdedlsj Mj ©wWOLEdjYHON] SOt HodXjhO Mddd o i
fsmdzj Hdedlsj Hej HiMmjlddjlsdy Hefki fils Hs odMmsSssme
BB ddzddlsj] EZMmMtets2Mlsa O Ll dzdegdn O YOS 9 0dzdVIsO L O ftsH
HO dds@lsmide nisfisi § His dd¥ stedOydvy d kfmdzed.

fdzj Hdedlsy 15 ctHdded Mj dzOBdz¢ HOd Ol L dzOYd Isj dzdzq
dzijIs d dsBddzdzdIlsy SCtsBzdzd S Oydd. wvird ftHtsete] dzd
sd dzO tsBN jMlsotslsts, oCdzs ydlsj dzdets SCtsdzdzed S Oydd,
s ftejL 2009 E. o MojlkO dq®kO 67 OBUAOL] &O &S
08 &0 off) Cdf 6lj00 20N ¢. Bteswls &0 e d ddedls |
w ZO htsB ddzdzedIsj OBtsdzOd ftcojL 2022 ¢. jJ 8.36 dsc
JL 2009 6. BtBWIlIs d&0O fslteijBdlsjdd M HMmisi § Hts " (d
20 100. ltwjL 2009 ¢. Mmj wydkso, yi 26%
. IstsL 2], f t€OiEaERAR BB Isso dzZOISO Btej YO Mmj fsdzL 9 O
d¢ o, Cjlsts ool el HOO LOsadMddBsMmMisls® dj Y HE
sedydedwy dzOftej HI €. RIS s dZisdige datg dn tpdgtsls s  tefiP L tolxfolsidls
td, sl Csdkts LOsdmwis Hde sk OdzdzOsO Mol teL Odz
s
Is

ts
te
f
Is
1
Is

l\)pﬁm@n

8 .
1
¢
dz
Is
dz cdd. -eg@f) sl Bz0dz@dsdzd L O dzj[3] dz0O o ts f Is €y degedf WO p | dzdh
dzd CtBkddSoydd fmj Hi &y Ol d (cHEBEYS O dls

| §sCOLOddls] HOddk] fj skCts¥s0O sMss j dshlsk
B0 toj HAd2Odzts d tOL ftetsMisteOdzj des o McOodzaj dzedy M 4 tsdzL o C
kY BOO dzj sBasHdBEMIs (d M Sl jlsds dj HdssO d&o
ofMduSd MlseOdd. [ sBddded®™ls ddzglsjtedzjls Mj JLYGdk 80 s
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Cd slsts d ©OLfesMisteOd) dets § szl 0 Odzj 2O stse d dzded k2 fls
Wy Hdzjm utsejujmbsotsikts Hdjfm femjdjisds ftsdto® &sed

dedlsOddd CtdzddSOydd, ©O0BskO sl ©OLMisswddj d Bbh

JyoCoOdedwIsO L O YBSHEBSBGW 9 Odzf dO HdGJIsOdzdZO ¢ B3z dzd & O
ddzj Slstetsdzdz®  sh O, ftoddzsy j dzedv L O i sBh jdedVv, mMsyd Od
Mol tLoa® ~BtOISO 9o Mojle jd GOMO®ds s OCRdEdsds) tof Shsticy e J
ddzj Sstetsdzdz® 5P O MO dzOeOMdzOdzd I 1, 6 BJdzdOHO o]
ftel HMsOQodzw o © ko jddyjddy ls 262,5%. [Bhdwlil Btets?2 {t
1,65 &BJdzdOttHO HEZhd ftejL 2008 6. HtS 4, 66 d&ddzd OteH O
282,4%[5]. 1 fmi h detsfls s ddzded sy Isj dzj Wisded d MsydOdzdedlsy
el CO. tcets tettsdidzts tOLodIsd | ) sB dzOMIslsO dzO0 HdcG
odJH ] BCtsdW jtejdzydd d odHiteotel LEd (SOLts Zoom d Tean
Bzt s ¢ © tsteBdlsO O fteddztsy jddjy d BdLdzdi ), ko J dzd y
fedatsudlisj Mmd M {[6] [def8} sdaft df e HIfills® O HOHBR O d Y] H
cOBtSlsO tsls tOLMswdedj, SCBWlsts BOSCOt d HO Mmj K9 j dzdyd
O fsMmdzi HO M OH dzO, Emfw HO EMEtted d dzj sBteOIsd d3ts H
Htczed tISHOd] yj dzd 4 MisO, CdEQjfss® dH iytdeid) tidge) 30Q Of twiAise af ts
tcOBSISOISO BIs ttOL Mistsw dzd J .

{ Ofisjy dz0 jdzj SltetsdedzOl® Isi teEtso gW

tOfflsj i s dz0 jdzj CltetsdzdzOlsO lsi tcetsodWw d&OHRol tdzd BYOS o
sBdUOjd Oyddz LO LOSEkfkoOdsj dz® MmissCd d kffdkked.

si tetsoadw dzOtcOMmlsoa Ol Hts 26, 7 bteddzdtsdd HBEZOKLO ftojL

2O dzd ydzd [y jraSYOlsts ftjHdM ddlsj ¢ tsHJ dft0] te @fipldj yd3tdsy j§ Hf
slsBjdzjyd J JHod dff teyjtSlafc LYdBEtsulds fRifczts tof thls dz@ tsdzdzO2 dz § OL
f OLOtckzo Odzgj Ists dzO Y do ts -d&ZzO X o YA IsdIs j ofm@ HsOQej Wsdd Mi
kse® HO dLitcjoOEWls dzOfi dzdzts € Olsj ¢ tste{lY.ls Os teaBY Qizdchdzd ds
Amazon M fkjol tdzOR O o wMdsoe dzd 9 d AAOQPdizts &b s M azPls R D &
Cskf Oded™ | 20 §ilkts dvMmlsts o[l2heo jlsO 5 §OLOLdO SOfdls

Ui mdzbdzse dydzd § sHtsB ] ded W

10ftcjHI Cils o bjrndtdtecddlsy L O BijLYdudzO Mol toL Odetsfls,
si e dzgj ss dz0 fAkdRded i EMlstes2mMlse © d [Bkls ] fioqs) Iso @zOM j[ BE 6
otcl LECdIsy dBIixHEZ BOhddd (M2M) HO dOtOMmdzi L dOyYdlsj dzdzts
His | dzdzd s j dzdets dzj sBAtSHJBEMIS0O s o dMtsS M Stetsls dzO
odzdwv i d 9]l 9 HOdz] Ists dzO -WMsEtsd 61 ts5CCA2AES] did  fifs Isddzistindlass  ff
dHdM dzd Is § ojJtemdd, COlsts My g0 fHtjHOdH, ud Wi Fi
l Lo Odzy [ bid].

Ld tHBBtej dadWw o G dzsB OdzdzOIs© Mol oL Odetslis, Hisflsi f
SR R O dOyddz®, 5 S22kt SO0 Bhke O, §tsdk
s O0. IMmj thj tBOY] tMisOsOls ftejHdL o dC Olsj dzflse
JBHBAY o Odzj Iss dz20 tWOL dZzdydwisO o HEMIsi § O, Ctse Ot
M4
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 dedlsOdzdzd tcOL o dzj yj daed v
{ OLodzj SOIsj dzdz@s® ddzHkfmlsted” | JLYO0 jdO GFtejH tojHd
1

Bl oL slsts tOLoadlsdy d&O HdcecdlsOdzddlsy Isj-dsdksedd. of to
ZOyddz0, s Cts2lts AOISO HdjM (SdhkdddteOls d M LHO C
d MmfHj dvdsj 2O BjHJ2des Ml HI oy Oded ftosdsd dzd = O €t

ftojHzsEYXdrO dtsod d ol dzdzzo OF d dzOydded L O Mmi L HOo Odzj,
Ml Hi 6y} Odedj GOt W ddzdd, Isj dzj odL dBdedzd §tej HOO Oded™
Amazon Prime, Spotify, Hulu HB9jJHEBRO Hts dso O JjtO
fcLodzveo ©2Cd d2O0 Y lbteijBdlsidzdlsy HO ftojHO Ol Mi HI oy C
ydqWttsedlsy bkjrndsdsedd {§ shdatsydagd Ol ydOa@dz) ki d40d § ¢
iy dm stedls] #H @ofdOHMN ODHOY fisodL zZOdzdes L Oh j d&3j swe O d

FdedlsOdzded Isjy f tetsB dzj dzq

rsstedisy fmisdyjddy o HJGJ lscOizd ddy s Of jddz dissiinj dztsedzfs 6 g
dLfitcOodr O tBh jMseatslss d BdLdzim ftejL detsoed HfteiHdLoadC

) S0 jdlsj dedesils  Mdcktcdesfls dz® HOdzdedlsj (Digital Pri

4 d&OftcjHOOdjIss d2O HJdedlOdzdL OydwisO dOwOmMdOr O ftfs
dyded® ydotl d MdekttdshissO dO HOdd]l]. [YOSe OdsdwIs
QO i dzdets dL i ozdzj dzd, o) ftjSCd §BHGBtjddlsj dzdo O dzO
Mz yod IlsjLd fsedj & osHWI HE yijfmsd d MmjtdsL dd
dzi f ted S sdese § desMisls© dzO dzd ydzdw Y dotsls. 10 tcettdds M
ZOthkh jdzdwIsO dz® MmdcktodesmislsO dz® HOdzdedlsj -fisjils Jjj HIp D) dedty
@ZOthkh jddw ftwjL 2012 ¢&. HES.{slo jlygL dslsS dg0j0S fflss jdgts %2j0 :
jHdZO Mistew NG OF @O | it edzy§® 20 Mdcktedasisls O dzO - H O dzdzd
MCigdlsj LO §sMmdjHddls] 13 ctHddd [i bid]. I o]y,
ftesmdzj Hjdd HE BSecOd]LJteOdd ftojmsi fdd ctekzfd, §Ols
sldshds NdckztdshlslsO dO HOdaddmsS 0 omiffizzyD S 7 4 C B d
tOBSISjhdlsj MO YOGSkttt LO fteduddvoOds dz0 dzOtelkzh j dzd j Is

 fedlsOdzdzdw s MmlsteO~ ( Di gi t al Fear)

FdedlsOdzdL OydwisO dz0 MsydOdzdzgd d BdLdzif sy mMd s
T slbtcOrRi Is tslIs LOckBO d&O ttOBtslsdd &I MisO, tsttOHd O9
tc] OdzdL qteOdz dzOff 1 dzdzts, dets ftesHI dzy©o O HO BEHJ B L
Mol tcL Odzed M twkilsddedzO w©WOBBISO, BseOls HO BIi HOIs L (

dLfsdzL 9 Odzj sts dzO HdGedlsOdzdzd Isjmdesdzsedd. | Off tod d3d
ftesdL otsHMIse j dzOO ddzHnkMmistedw d Mmj §sweweOls ofj
BOZ ¢ fHwtsyjdads ysejhets kyoOMmisdd . SsOt yYywazts oMfMmj
Mi LHOHjdzdIsj desod ©WOBBIsded d3j MisO [16], sdzzOfgl GmJ ded v
MstcOri Is tsls L OEGEkZBO dZ2O tOBBIsdts &YW Mists §fstcOHd HJCE(
1 elstcOrRi s ls MsydoOoddzd dJqLsdOydw §sttOHd dzj ol L d3tsy
dLoel ehoOls Hj2dshisd, fstesH j d2Z0 sls dzj f 5L dzOo Odzj
sjrdsdzsecddlsy .
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rdedlsOodzdz® ctcOBIsIsdetsmis ( Di gital | iteracy)

[UOSoOdd"lsO L O BOMBo O HIClOkdO cwoOdkslkdshls dzj i
ftedlsj> 000l Ek&jddy d LdOddy LO f§i ddsyjdds Eyonlsd.
kjoddujfMSd Mejnumse®, kS j o0yds HO fMj {(shsyd,
oi L sy desMiss® GBEYOPOEE®] dH O OYisHle jfds HEmlsi § HE M
HgeqlOdzdzdlsj Isjrdsdksedd, SOCIkts ROLHEZ,jtdd, kOO d
d ©OBIEE f Iswaq

rdedlsodzdz© Edsstc©® ( Di gital Weariness)

] sflssw dzzgOl© Mol toL Odgtsfls  JdoW SteBOYdsdadzslsts o] sso Ot
Eise® d sfOmjddY LO §hMdidydstsksts LH©Ooj, Ctdlts dgj |
Csdlts MsyOls, yj bktjosydshskso d Hijfteijmdwlso Mo
Mol oL Odeg MigC s dzdots @B. HdedlsOdzdL Oydw

r dedlsOdzdzts twOLHJdzjdedJ (Digital divide)

rdedlsOdzdetslsts tcOLHjdzjdedd f5¢0O0Lo0O0 ©OLEZJYUdWISO d&iYHLE
CictcOWMCd tc02tsded dz@ ¢ tiod2ts diaf{ o jddq S d i) sta|@OdfisO ¢ OC Ists
ol L3sy desfisdilsy dd3 L O HtsMlsi f HES RsuU, sO¢O0 d 4t sls
tcOL dzd ydzd [M4]j 2 dztsfls

r fedlsOdzdzets dzOMmdzj HMlsets ( Di gi t al Legacy)

liuyd ®BhsetsetsHdh d&z20IsO dMiststedw  dz0@ d de stedzO Yy d sdzdzed Is §
st OdzdL Oyddlsy, COClts d Isjrdesdzseduydedwy dzOftcjHI €,
HdG dIlsOdzdzts dzOMdzj HMiIse 5. FrdedlsOdzdztslsts dzOMmdzj H Mise s dzO
ted M Jjdedw, Csdlsts MO dLGELOYHOdd d odzgjHEjdzed L O t6jn O
OolssBOISdL qteOdzy dzO tslsH j dzdzd ftetsyd Md ddzd tslsHj dzdzd Isj m
¢ sdzv di3ts Is j A dets dzts ¢ d Y dats tcOL dztstsBteOL d d HdGedlsOdzj dz
stcd Odzd L Oydtsdeded IstczHdetsisd L O ddalsjetcOydw d dLftsdzL o
W o dzZOIsO LOBY O (BJddZO IsWw ftoj i3 dzOo Odzj S a3 Mdzj Heo Oh d
Ci a3 desod Isjrdesdzsedd ddzd tskCOLO s IsWR). uUua O 9 ftSHC
BdLdzjn ftetsyj M. F dedlsOdzdetslsts dgOMdzj HMMlsats yj Msts | &
dzj G50 OO YHHI BYCO, O dzj teOwRasqdssiH jdlzd &Y o dadets M dzts
fsdzso d 20O (56 %) Gls Ijrdtsdteduyddy fd BEHYJI LO {t
BdLdzj M ol L di3sydesMmisd[ 19] .

sy mMdzO § OvWyddzO ( Process Web)

I dLde ) ttec Oded L O 6 i3 gefj EelipQIsdzjoffy jf tdftsyd md. 1 dLdaj ) tStec O
Emdzsy dzv 9 Ols MmMetsdlilsy §wsyd Md, si 2 CObts OLBJEKOIS, UJ
sMmistetse d . [t Odediy Db d Idgjj Caldf i JHBIs MotswilsO HJAdzsMils o
ftesyifmd (ol lstejhded d ol dgh dzd) . Il Istsoa O AftejmdyOdzj
ol L3y desfls L O Oolss®BOISdL Oydw (§slsjdydOdz) .
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Il dLrdzgifm ftsyd mMdlsy ) stceOdzdL OydwilsO ddisOls teOL dzd yJ dz
fslsjdzydOkO LO OoktskOkdLOydY d ddfmO dO® HEBEO By  d
fted HJEdOddL JteOdjlsts dz0 BJL Az BcOddLOyddlsy . J

ZdMSCO ol LdBsydsMls L O OoltsdizOIsdL Oydvw, sj M wowseOls
StecOddL OydwilsO, L Okt ofHWIE HE ftjCi Mo Odaj dzO yw dzt
Ji Lty dats dzd § HO M wyjdd fljdydodd dO juHdd Bd
SftejHjdv? [Mdsoddlsj %OCkttd, Ctdkts sddwwlks d&O ]
I destcd3OIsdo dzO B9l toL OdesMls dzO Ml Blse j Isdad W BdLdzd p

stcBOIsd o dzts toj ¢ HNdAAPB O dfds,Is i dOdzf 58 O HJES IlsOdzdL Oydw,
BsHdWdydteoOls ftesyj Mo, O o IsLd MdzEyo2 bkt O dzgj J

1 vjnrndasdzse dydzO ctslstso dzatsfyls - dzO ddaPDulrf{julslty D H ¢ dednids@ERd]
f zO ¥ tstc d3d , Csdlsts dBseOls W jiClkdodzs HO Ooltsd®BOIsdL d
sjrdsdzsedd J dzj ol Ld3sydets BJjL dzOdzdydilsts dzO €9 Odzd
Ef tcOo dzj dad §

T 10ddydy dO ydWwtsesd HOdzdzd o dgjsBratHdMB WSROl d Is
HJGEdlsOdzdL OydwilsO dav O j W jSlis.

1 i L HO9 Odzj d dzOdzd ydj z0 detsiad@ufdstodizisO & dzfinis jlzdzjo, jSm
Ctcj Olsdo dzsislsO® d ctlstsodetsMmislsO L O ol Lftedj d30Odzj dzO
HdedlsOdzdzO Mej HO L O Mmi stezHdzdyd Mlsoets (HdEdIlsOdzdzO j ¢
fsHCtejfvw MOBs dO HERBd HJEedlsOddL Oydwils O, © HO
dzi sBatsHd®BIIs) toj MktemMd d ftsHSt]f O.

1tod Mdyodzj Ists dzO BdLdzjm ftesydmd M twOL dzdyd d

EmMf joOj iBsMls dzZ0O HdEedlsOdzdL Oydw s-@dz@®d¢ tctf g fq@an ljtslsc;

rdedlsodzj dz j $mMlsOGL (Digital Ecstasy)

Ujmndasdzsedydedwils dzOftcjHi € o) sHEM jod Bh jMisoatslsts d B
Csdlsts o H sEis®-drj ff jodiz ff tspg dz dzOyddz L O dL i dzdzw 9 Odzj
ljLmMistejdz J IbsLd ftscteif dd oy dls) dzdaslss oGz o dzd!
Aotcj dsj A, ol ton iz -H tsENits@(ls @ dfj dsitste LDz fitgls o  Is. dz.

1 Cdzé yoOdzgjIsts 9 jyjHdzgjodjibts d ddadsjcectedtcOdzjIsts o B dL dzj
Zseosmisd jJ WOCk. 15 ktsa O Yyj Msts otsHd HEts Mi L HO9 Od
CtcOM@Is dzs M ls LOHI dzBtsyOo Odzj dO ftesBdzj B3O M HJCE dIsOdzdzt
HtSBtcj HTEh dzs, dzs f sfisQeaw Moatdlsy detse d q’Lq’fr]QE)Odzq’W L
dLyjtcfeaOl) d ftjHdLoadCOjdhise® s lsdesh jdadj dzO MMmd

14 MBI Hd&ZOId YOS o Oded W

rdedlsOodzdL OydwisO d HdEedlsOdzdzd IsttOdhW stdzOydwy MO tycC
fsHetslseo jdad d ko jtojdets tcOBBIjhd © kOLd fMsCO, Htka
) 4 Odzj dedj Mmj dOBAE HODO  uUjfbsd djikzmfj-d o Ijrd
st OdzdL Oydd, eofmi hdesmils Mj o©dyHOI ¢ dzsB Odzdgts dzj MBI H dzO
sYOC o Odzd™w MO fttesHjdd COCkt s Ml HdZOId KOS doe O,
(ddzsjtejmj dz f OOHESCM, Cts2lts L sMistew MmjtodtsL dts o dzad d3C
ZzO0 i kw d2O0 BdLdzjMm ®BttcOddL Oyddlsy d Isjrdedlsy HdcEdls
sBh jMisojdd WOCkG(].
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dedOdzeslsts ftdtseh Oo Odzj

CdlsOdzdzsIsts ftedtsBh Oo Odzy MmJ lsdzOMW HB HJQdsmisdIls],
yéd ddyo d B dsfisd, -dzjot€ @ delfisly =i2dzists  Istj o ddfts 3 g dzdzPd 2
ttdzOydtsdzded d SCtddzdzd ¢ Oydtsdzdzd 1§14]n deth dztdstfodO  (fRisduty B "
HisfMisi §i s Hts dOHJYHjd hdsltd disse R dzsj tcdz
i Is, Hsfisi § Ht BLEkYJ dad § LO HdGcdlsOdzdzO ¢ tOds
o d dLYtdltoOdj dO ftoddhsyjddy Jd tddzoO? d
dzfls o Odzj M O 3ts g lef )sSIS Odzdaxf Isuf p Aaksd)fipls df ik J §f dzO 16 C
Md hj dai J BdzdLB Hts ftoj sHisSdZW 9 Odzj dzgO Mmi h |
COLOO twlOLdEdydqWwlsO djyHE ®lsHj dzdzd dzd yO, Htsd3
-giftsiftaidzi S d ttOodzdh O COCIts 5 tslsdetsh j dzd
CO d s tslsdzatsh j dzdj dzOtc@PL tzt pdze P B s D  d dzls § to

1 dzdzO HdedlsOdzdL Oydw d ddzasj ctcOydw dzO BdL dzi i ftetsyd M

rdedlsoOodzdL OydwilsO dz0 BdLdzeifm ftetsyjmMdlsy o BdLdzj BSe O
U J Bd&zOCG SHOtej dad | O Isj R desdztse d ydad W ZzOf tej HI € hoj B
Jdatt stedBOYydsdzded tejh jdzgdw fj BSOLO LOHOYUOKO, ftejH §w
sjrdsdzseddlsy MO k¢ d ftjHEZOECOI Bkt d B LB
ddeW stedsOyd tsdzdzd Mmdmlsg o3d, LO tjhOos0Odzg d2O0 hdsSc mfj ¢
L OH Oyd, Csdlsts o jyj MO HtBt] YL dOld d daj | dajts
QolstsBOdL dJtcOdzj dz2O tcOL destsBtcOL dzd L OHOYd 94 yd tOL s
tcih jdzdv L O Iswqg.
R ol fted Cd, Ud bijrdsdzsedydzd™w MmMeovwls ftoj HsMIsOaw ddsSE &
Md BCOLOOI IteHded HO tj OdzdL Oydw d dgj w©WHEB ftofse
ol L sy desfisdlsy dzj tsMmMisdeOdsy tojLlzdzZsOli s, C2Its dL Gc
By HO fsmMydds dtseadlsj HJEdIsOdzded § tetsB dzj A&z, desodv s

T 1tesyj MdzOO tsj 3 O

T rdedlsOdzdzts dzOfdzj HMiIse s

T rdedlsOdzdzdvils MistcOn, Cts2lsts asHd tIEOL ls 9 ¢ dz¢ Yo C
si d3 stso O IstewB9®9O HO HtsBOodd d MmdzjHdedlsj Htedydded L O

1 Jtejhded ftedtstedisjisd (ddzd detse Isjrmndesdzsedyjdz ~dls, o

Ujndesdztse d ydzd v Is O toj HI €, Cs2sts BJdL MY tcdets J

HdedlsOdzdL Oydwis O, 9l 9 jJHJ BdLdzj M BtecOdedL Oyddlsy

Isj rndesdzse d ydetslsts i stel ) O Odzj . [ dZszmdOL JteOdzed tsls
Yy mMsts Md ctojhdes ftoedtstedlsdL qteOls HdedlsOdzddlsy Md
sSts H
fnd.

Is
d
9
S
q

&
O]
&
o,
w e
O g=

BsH Jtodets Isj mdesdzse d ydes ykwts, M Ct5§ O ot JjyOlsdz
WsC kMO ol tealk MmMoatsdlsy BdLdzai M G tetsyd UB9 0O HTESH
ftej ¢ Mo O OoalssB@BOISdLOYdqWwIisO dgO© yw dzsmisdedw BdL dzgi i ¢
1 I BdY B ttOL dstsBteOLdj Bl Isjrdtsdzsedyded toj " j dedw
R Blsdatsots etsdzj &3dwls Isjrmdetsdzseduj dz dzOftejHi & ftoj HIiSH
tej h Oo Odzj ZO0 JHdd d Mmihd ftetsedzj 3] . I mMweOo s
ol Lty desmisd Mi M Mesdlsy Mddzded d MdzOBd MistcOdzd,
dzi M jrn dz2O HJdcdIlsOdzdzd Is ftesy SIsd Jd dzd WsC EmdteOd
tejhjdzdy LO t6jh Ooa0Odzgj dO HIJEdIlsOdzj dz § tetsB dzj 3. RLE
Cedif Odzddlsj ol 9 otHtsol tolsj O dzO H ¢ d s Axidass iyt sde@m
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Gsod tjhjddw f) dsod Isjodsdsedd, Stdlts Bl Lt dL
d dzej ftojHEZOCO tOLodIsd .

) SHEB] dzs fsbtjBdls &St iy dowe Odaj

Ujndesdztse d ydzadlsj dats o tLfrfdsigfty tfifd |9 jHAD Hofs RBO  talets odz@fusf dz dz©@ iy dzlz y &
BdLdzjf] ydotslk. [dcdkOddL JcOdsj st dz0 sy mdlsj ©yYOSC s
qLdMSCoOded™ Ci &5 fstcjBdlsj &ZMSslkts ftojydovoOds (user

fesyjd md.

[ desets d teOL dzdyded detsod Isjrmdasdzsedyded ftoj Hdztsy j dedw L (
dgdzls jteW j 2, Mi LHOHBR O ttyOCoOdzjlsts L O fsHEBBtc] dets  tsliste
dzj MBI HdZOls BUYUOSoOdaj ? Jtduddedlsj, ol fjSd odmsl st
fsHBBE,] d2s (sltejedls) dnSts ftejydoveOds, Mmj Stdwl o H

]l sHBtej dgs fslstejBdlsj dzZlmMC s ftejydowe Odzgj , dets M detse
fslstcjBdlsj dzdls .

) sHESBtj dets §slstejBdlsj &ZMSts ftojydowo Odgj, dets o fMdztsy dz®
ldMsdts dzdots dzO Gl 9 CQatsMmls d ddese Oydd

{BhifMsoaslsts d BdLdzj  BSteeOdzedL Oyddlsy YOS o9 O~ dWEO f to
Gl 9C0oatsMis dz2O Ctsi3f Odzddisi e dinisC s daifis 6O lsizOH @ dAfsis B df ¢ O
HdedlsOdzdetsIsts dzOfdzj HMMlsets d HdedlOdzddwils. MistecOR d HJGEd

1 O¢ dzv ud ded d

rdedlsOdzdL OydqwisO sfttOoHO dhsets syostoOddv, (stesHd
syo< o Oded v . ltotsHI dz) O O tslsts tcOL o dIsd | 2O HJc dlsOdzdzd
Mo jlssodslsts tsBh jMlsets d MfttOoewdzgjlss M Ikjrd ftejuHdLods
MftcOo jHdzdots, Mdebktedsts d kMmMs2ydets HJEedlsOdzdes BIi Hj N §
J LOC dz¢ yJj dzd J , ftejL f§fmdzjHdedlsj 15 cetsHdded fj dzOB dzt
Mol toL Odes s, HsfMisi O HEts ddzsjtedzjls d dsBddzdedlsy € sdikz
ol LHj2Mlsadj o) ik AftEOLO d Bh jMsaOkO ft8 Mo jlo,
ftcjHdLOJCOljdzhMlsa ®© L O BI Hjh jIsts.

1 &z20ydlsj dzdzd Is j fsMmisdy j dzedw o HdedlsOdzdL OydwilsO dz0@ Mts
BiLMfstcded, M odHddid tjLkzdlsOlsd, si MO ftwdyddd L O
otej i3y LO ftodyddzOlsO L O ftstcOyHOdz] d2O fBtej HJUYO Bls dat
LO o OO0 &0 fsyijfmdlsy ft HdecdkOddL OydWv.

] OOHBCMi s, (B2t fi otej Bj dedetslsts BN jMlsets d BdL dzj f
Ml MdmMilsj B30 s HdEdIsOdzdd EZtcOodzj dedv, §totsdsj dedzd o dlsj
Csjlsts Byhj dOftOs jdz 8 dzOMlsswh dw HBE &ZOH .
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sdmisj O ls HJCdlsOddd EZ©Os dzj dzd
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References

[1] The World Bank, AWorl d Bank Open DaRea18020Mobi | €
[Online]. Available: https://data.worldbank.org

[2] Wor |l d Bank, AWorl d Bank Open Data, o0 Individua
[Online]. Available: https://data.worldbank.org

[3] S. TECH, il0 Ways Optical Fi bre Has Changed t
[Online]. Available: https://stl.tech/blog/2®aysopticatfibre-haschangeethe-world/

[4] Statista, -maNiuumbeserosf wor |l dwi de 2026, 0 Stati st
Available: https://www.statista.com/statistics/255080/nurdie-mail-usersworldwide/

[5] Statista, ANumber of worl dwi de soci al net wor Kk
[Online]. Available: https://www.statista.com/statistics/278414/nuratbevorldwide-sociatnetworkusers/

[6] Backlinko, AZoom User Stats: How Many Peopl e |
22, 2021. [Online]. Available: https://backlinko.com/zcolsers

[7] AfZoom Revenue and Usage Statistics (2024), 0 Bu
Available: https://www.businessofapps.com/data/zabatistics/

[8] R. Shewal e, i Mi cr o-slbosfetr sT e&a mR e vSetnautei st 2@234 Rep
Accessed: Feb. 18, 2024. [Online]. Available: https://www.demandsage.com/mi¢easufistatistics/

129



[9] A G| o bCarhmelr€e Jumps to $26.7 Trillion, CoMd9 Boost s Online Retail
Accessed: Feb. 20, 2024. [Online]. Available: https://unctad.org/pmasarial/globale-commercgumps
267-trillion-covid-19-boostsonline-retail sales

[10] AGI obcaoommer ce share of retai.l sal es 2027, 0 St
Available: https://www.statista.com/statistics/534 1283enmerceshareof-retailsalesworldwide/

[11] S. Davi s, AHow ChbY)onlayi I mpac¢tCiOWg DEcommer ce, 0
Feb. 20, 2024. [Online]. Available: https://roirevolution.com/blog/coronaxdangsecommerce/

[12] Forbes 1 ndi a, ATop 10 Biggest Companies | n Th
Accessed: Feb. 20, 2024. [Online]. Available: https://www.forbesindia.com/article/explaindiGiamgest
companiesvorld-marketcap/86341/1

[13] AWireless Connectivity Market Size, | -n2d0u3s0t, roy |
MarketsandMarkets. Accessed: Feb. 20, 2024. [Online]. Available:
https://www.marketsandmarkets.com/Markatports/wirelesgonnectivitymarket192605963.html

[14 AThe o6Digital Divided and other definitions, o
[Online]. Available: https://thecenterfordigitalequity.org/digitatlusionanddigital-equity/

[15] 84 -Mnsw Data Breach Statistics [2023].0 Acc
https://www.varonis.com/blog/datareachstatistics

6] T. Bolli and F. Pusterla, fnDecomposing tnhe eff
Rev Econvol. 69, no. 2, pp. 26300, Jun. 2022, doi: 10.1007/s122322-003926.

[17] A. Bacalja, C. Beavis, and A. OO0 BJLLwh45 né.3hi f t i
pp. 253 263, Aug. 2022, doi: 10.1007/s440022-00019x.

[18] G. W. Teepe, E. M. Glase, and-D.. Rei ps, Al ncreasing digitaliza
depression: A Go o °PLoS Om¢gol.aldy na map. eG284691,0Apr. 2023, doi:
10.1371/journal.pone.0284091.

[19] Briggs B., Terzioglu A, The future of work in technology, Deloitte, 2019, [Online]. Available:
https://www?2.deloitte.com/us/en/insights/focus/technolaggthe future-of-work/techleaders
reimaginingwork-workforceworkplace.html/#endnotsup5

130



rdLrdzjdz yd<si dz dzO@ dL o dzd yodej dzO© dd3j dzlzo Odz

Named Entity Extraction Lifecycle in the Legal Domain

dlsOdzd BJtcO© K tstcH Odzse O
dBMIsteOC Is

RLOdZdqyoOdzj ss d&zO0 dJd&3j dzko Odzed tsBJj SCIsd s fteOoaded Isj M
5B ZOMBISO 20 o dzOISO dddcodMmisd¢ O d dL SkMmlse jddw d
Mdzsy 20 Mtk Clskzte®, M JjydwduyudzO Isjteddddetsdzsedw d ¢ tsdzwc
sBtcOBSISCO d2O jMlsiMmMlsojdz jLdE L O tBteOBtSISCO M yjd
dzj MstczCIsktcdtcOdzdIlsy HOdzdzd. AJdzZsO dzO HBCEZOHO | HO fto
B4 SIsd s ftwOoded HBCEZAj dlsd COBs dqLMmdzjHs O JlsOf dls,
90yded LO ftcOo dzOIsSO B dZOMIs BJjSIsd o Ij¢MsO, COCIts (
ZzO 0o dzO ddzW sted3Oydv .

Kdzt yssod [Brsd®B:sIsC O dzO jMilsjMmMlse jdz j LG, dL o dzd yodzj dz0
Abstract

Extracting named entities from legal texts is a challenging task in the figgja linguistics and artificial
intelligence. Legal text is characterized by a complex structure, specific terminology, and a large volume,
which needs the application of natural language processing methods for processing, analyzing, and
extracting important information from unstructured data. The goal of this paper is to analyze the life cycle of
extracting named entities from legal documents by examining key information for extraction, the process and
the challenges of identifying and classifying th@eots to be extracted from the text.

Keywords: Natural language processing, Named Entity extraction, Legal documents

JEL: C880

Il o jHjdedj

RLOdzd yodzj ss dzO0 dd3j degzk o ©Odzd B J CIsd ( Named Entity Ex-°
90 dzO0 ddW sted3Oydw ls IsjCMssod HtsSCkEdj dalsd, Ctswists yj
tcj Odzdzd B JjSIsd Bl HSCEKj disdls, ftoeddzOHdzj YO d €1 B
RB) dzzo OdzdwIls tsBjSCIs |jJ BJjSCI Bl toj Odzdgdw fowls, Cs2 st

dzOf tod 34 te d&zd y 0o, BB Mistsf sdztsy § dzd v, st OdzdL Oydd, HOI
fcsLosdzZ"9o O Mol tcL o Odzgy d2O B jSCIsdlsy o IjSEMIsO M HJj22MIse
zO dzj MstckCztcdtcOdedW-Hisp efglsts Jic@Pise if s@@eE Od §f Isi dz€ 9 Odzj

5B ZOMIs &0 HEBS EZdj dls 0.

] ftcOo dzOIs©O tsB dzOMIs Mi h jmMlsozoa O ctsdzv i3t tOL destsB tcOL d |
LOCtdd d fBSHLOSChssd dtsted3sOlsdodzd OSCIstse j, Mmi Hjsdd OC
Yyd mMss MO HI dzed d Mmdztsy dzd, Ml Hi ) Ohd HttOodzO Isj tcd3d d

1y dz Ofmdtdnls jaifbls jHH t© AR daW StedsOydtsdeded Isjrmdesdzsedd d € tsd3lzded $ ¢
d dz¥ ste 30 Is d S Orfiajl: syordamava@unwe.bg
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WeoOLd, Ctdlkts ®BscOl HO o0LdiOls L dOydlj dds dj nodks
stsydsslsts dHjddsd¥dydieOdz dz0 d&j dze Odedlsj ©BjCId fts
qdsj dgzo Odzd ©BjCld ©ls §fwOodd HSBSEZdjdlsd §EROCO LO o
ftcOoded ftojfwOSd d bjtdddd, Stdkts MO ik M hjmsej
feOodzdlsj [ B CMB®Gojzd yOdzj sts 2O o Oy dz0 ddz¥ stekOYd™ s
%O OROddLO &O ftOodd HECE&jdsd, COsts fMj MfwOow

Cdzduj Msots dzj MstekzS btedtwOdzd HOddzd ® §0Oo OO t58B dzOM

by dzsislsO dz0 jLdS O, dLitSdloO0d o fOoddl) IsjCfmist
fgMmisj gdlsj L O SBEOBSKSO, OdOddL d dLeodkduyodj dO {
fsHY] IS0 0O dzgj SBRGHIBSMsEO ©ls MmdjHo Odsj 0 MistekS sk
BsHjdd LO ©OLYGSLdZOs Odzj 20 dd3j dzgko Ocdzd 5B Slsqg, S22
Lo dzd UOdzj O L &zOUqBO JdaW stedBOYdY o §Oo dzOO w8 dZOMIs

AjdlsO dz®@ HBSCEOHO j HO fj fskud ydLdajddw yd<i d
HeCkdgj dilsd, COCIts d HO M) dHjdsd¥dydeoOls L &ouyddkd s
©OL dzdyded BjlksHg LO OdtslsdeOd d dLoddyOde &0 dd&j
fejHdLdodCOljdhse® o o ksLd sy .

RLOdzd yOdzj dz® J3j dzk o Odzd ©BjSCkd Gl §Ooded HEC Lk

RLOdzd yOdzj sts dzO dodsj dzzo Ocddzd B J SIsd o OO0 dzOSO 5B dZOT
dMiMmMlsoajdz JLdS d toLotdzvWo O OoaltsdiBOIsdL qteOdets tcOL B(J
dzj MlstczCIsztcdtcOdzgd IsjCfls o MstcESIskztedtcOdzd HOdzdzed L O O
Hzdsd d WttOLd o Isj¢Mmlso, Csdlsts ftoj HMIsOo dzv 9 Ols  toj Odz
sftcjHjdzidd COljcetstedd, ftcij HMlsOQadzwoe O d Isjnrndzdlsj dzOd

gL odzd yoOdzj sts dzO dd3j dzlzo Odzed tsBJ CIsd 4 deOfr]q’ deoydedzj d
C2Its HO | Mftsmtseid HO dHj disdWdydte 9 Isjef¢MmMsO o 0Oxd
SftejHjdjddlsj COkjcetstedd.
By dzdIsj B H J dzd ig] sBh ts ftoj HdZOL dz2O Y J dzd | L O dL o
qHjdsd¥dydtOols B Cisd T azd ipgzj H BElEP§ OBYdscd dsj MistsY tsd
ftetsyj dzls, Mists?2 dzts s . ]l fteddzjtc® dz© W dc. 1 jJ ftwjHmlsOs
sls fodd3itejdz IsjEMmls & HESESo Ste. lteddzjtei Is | toj OdzdL d to!
Spacy d odLEzOddLdqtcOd i HjBs ojthdvisO dO di spl aCy

This loan agreement (the “Agreement”) is entered into |20 April 2022 |oate | (the “Effective

Date™), by and between [LOST Ltd orc | , with an address of | Sofia cre| , [Bulgaria cre| (the

“Lender”) and | Test Ltd ors | , with an address of 'New York cre| , 'USA ore (the

“Borrower”), individually referred to as “ [Party ors | ", and collectively “the Parties.”

AdckEOllcddite LO dLodduyOdy dzO ddsj dzlzo Odzq

IBlzyd ddlsj BsHjdzd M tBhts o HdOL dzOyj dad J LO dL o dz
WsCkmMdols ol tthz dHjdsd¥dydtOds &0 seBjCkdlkj ¢ &
fMlstezClsktc® dzO@ HwOodadlsj HEBSCE®j dsd, Sswlkts yjmss J 3
bjtBddsdsedy dLdmMSo0Ol dHjdbsdW¥ dydeOds dz0 dtsod S Ols
tcOLtcOBSlso Odzgj dz2O BsHjdzd L O dLodzdyOdzj dz0 d d3j dzkz o Odzd

{600 dzO O tsB &ZOfIs.
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rdLdzj dz yqSi dz dz@ dL o dzd yOdzj dz0@ d B dzzo Odzd B j Cls(

rdLdzj dzedwvls yds<i dz dzO dL e dzd yoOdzj dz2O0 dad3j dzzo Oded tsBJj CIs
dHjdEsdWdydteOdzyj d COljettedL JtcOdzj dzO 90y dzdlsj B Clsc
dL o dzj yj 200 dda¥ stedZ3OYydwlsO J Ctsdzlsj SMiskzOdzdzs ff tcOo d dzdz
OdzOdzdL © d oL dd&30dzj Iss dz0 ftcOo d dzded tej h § dad v .

ltesyiMmi s tBroaOhO Mdzijndedlsy JsOfd i BdteOdzj dzO H Odac
HOdzdzdIsj, 1 BSHGEBIs9aCO dzZO HOdgdzdIsj, [BEYJjdedj dzO BsH | &
BsH]ZO d 140ty €l MdzOlsts fsHBB.j ddj dzO tcOL tcOBSIsj ded W

1. CubupaHe Ha gaHHu
W NpepgBapuTenHa
obpaboTka

7. HenpexkscHaTo 2. AHOoTHpaHe
nogobpeHue Ha flaHHK

6. BHegpaBaHe 3. NogroToBKa
Ha mogena Ha AaHHUTe
5. OueHka Ha
mogena

ANJoekztwerOd 2dzj dz ydSi dz dzO dL o dzd yOdzj dzO d d3j dzlz o ¢
1. 4l BdeOdzj] d ftjHOOdlsj dzdzO tsBtcOBSISC O dzZO H Odzdzd |

4. O6y4eHune Ha
mogen sa

KnacuguKauma

[sOfi s dO wi BdtcOdzj d ftejHoOtedlsj dzdzO BBtcOBBISE O dzgC
CoOyjmsoslts d SCtsdzdyj Msotslsts dgO B [ @ Gelzd B P.L dzd jitizg = tf o Ptz
CtsdeC toj IsdzO® ftcOo dzg@ BB dZOMIs, L O HO Mj Mi LHOH] dLyjtef O
ftcOodedw JLJG. sOyj Msoatslsts dzO@ HOdzded sy My BMdekztw o
tl BtoOdzd s j HsCkdj dalsd Mmj ftsHdZzZOEOIls dO ftsydmlse Odaj d
dzj i tslseo jIsmise dw, ctejhC¢d d dgjfsHABHWHNO JdW stedzsOydw

BzCod, ftoj BORo0Odz dO hbkdsod HEB]). 1 tddzOeOls Mmj &
BOtC dteOdzj dO YOfmisd s tj ylod, OoltdkOlsdyj d BsteW tsdzts
OdzOdzdL M yjdz fsHBSBIEGW O Odzy dzO Istsydesmisls©O dzO tOL f 5L dz0
tcOLBdoOdzj Ists dzO Isj CMlsO O EkfteOodzw j isd yOfmilsd, Mo j 3 HC
Westedsd d dHJ dasdWdydteOdzi dzO usty s jdatzdsut® @pdeiQsigdyls disyj dgt I Gz Gtz
HEzdsd d jdzj a3 dzlsd, Ctsjlts L otsdzyo O dOO telfstHig QD) 51O de@DL-
sls tjfud® smMisOoew MddzlsOCIsdud dz S sdelsj CMmls €1 &3 sBJ CIsdlsy
ZO oMWECO HEBO o dLtej yd dzdj Ists, fsLodzwe ©2Cd dzO ditst
| steW sdzts 6 d ydzq Ylds j @gde@edzd L dzd dzj BOIsdL Oydw) dL ol teh 9 @ daC
sdetso dzd ddzd Ctstoj deded W stedid, Csjlsts HBYIi dzdzd Is j dzdzts
dHjdsd¥dydto tBjSisd o tc@detf Qlath d | izGftsSds@eiizdzd@ ste@de d
M das OC s d UdzOls © d ¢ teOBOIs d y daOtseOts Ajds@s ¢ dliz fiot®ff teFGs Gsyjdtvin IsdaC
HEdkd d WttOLd o dLtej yj dedj Ists.

2 ¢ detssOYydw dz® H Odzdzd
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[ sOfi s dz0O
MistcOded Is § ,

Odesls Oy dw
By Missyf sdztsy §

dzO

H O dzdzd
dzdj, OHte] M,

9 Cdzt yo ©
HOIsd,

HisB Q9 W dzj

ftojHo Oteglsj dzdats qLo jMmisded CObjcetstedd 2O tBjSIkdlsy,

1

RLY{tsdzL 9 Ols
BOL dtc0OdzO

COkznMmstemd dc
O dzts Is ds@ dzjj O dzdzd

1 BSsHABBH(J

LO dL o dzd yOdzj

LO OdeslsOydw &zO0 dBj dzko Oded tsBjSIsd o
Md ©OLdJydd §fsHARtBHd L O OdeslsdtcOdzj
20 ftOoddO, (sdzzOslstsdiOlsdL dts0dz

d dlkjtOlsdo dz® OdslksOoydw [5].

] SHA SH

{fdmOded J

1 toj Hd d&3MIse O

ltejHdLodG Olsj o7

{1 YdzO Odzls O

O deslsOydwilsO fmj
el ydets tsls f Qo ¢

IdMBC 0 bsydshls
Cdasj € Mlso

RLIJMEC O O ddesc s
ttj Miztend

1 sdzE Qo ss 3O Is g
Odztsls Oydw
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d dzhls el dsj dals d
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ltojHY syYydlsOdzO L O
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rEIe g
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j Mlse zoa OF dIs
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) dzj SO} @
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G
5
d
G
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sBlzyj dz o
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s
jCIlsd
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Is Hdzj dzO 5y
Yd Mlsatslsts dzO

N I gE D 00—
(ONONONOARENONONO]

dCIsde dets EZyJ g

I Is
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J

L O Odzt
dztiz® & 3O Is ¢
etstedL dts(
HO B HOL
sted L d te O dzg

mmwaﬁ

1 OBOdzY 9 O tei yYdzOls
] SsHEBKWY 9 O dWde
ttOL tcOBtslso Odzd W 3
RLYBSdL 80O ¢tsdzv di3ts
dzj S OlsjetstedL dtcOdz
(WdiClsde dzO L O q

RLIMEC D O didetse s
dLudmdzdlsj dzdzd
Gsdzj 5 dzOB st d

sOyj Mo tslsts dzO
LOadMmd ls dL B

BBHJdz, BBEYjdz 9| Odzetstsdlsi &3 d €

Hickc©® tsB d&zOMls H Odzdzd Is |
stcOzHMBtefdded ] | L ZzOcOdgj dz2O Yui ter s d jWjSkdo|vtekHjdz CSdalstets
OdzslsdteOdzy dzO0 Hcetdzj &3d dzOBBted | COYJ Miso slsts dzO

Blets? RO, yjf
f zO¥W stcdzd ( dzOf{
Mechanical Turk, MTurk)

PdzslsdteOdzj sts  d3
dLdmMCe O BBEYJ
Mydyd¥ dydes L O
L dzO0dzd §
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REjwOldo 20 (J dzsc S tcOldts O WjSkdodO fted MRLIMS O O BoSEs
Yyjdz fsHsBteW 9 OqHo ZMdsd Mdzj desmls H|f 53] HO dL dMm¢
COyd Msoslsts dz0 |1 BBROCO L O dOROd M j yd¥ dydes L O
BsHjZO L O BOMN(OBs®ROEIdls] o SO/ L doddj ftd dH
HOdzded vyYtejL dHjddd CttededtcOdzj
CstededteOdzy dzO G6|s Oyj Mlseo slsts  dzO
[B)Y] HO HB9 jHJ fi tco sdz0OyYOdzded Is
LOHI dzBBYj des tOL | dBsyj HO f tse dzd
shdss ddlsjy S$tdyj|yw esfisdzOlso Ists
H Odzdzd Is § BsH j dzO

TOBdzd:YyO® MHAtHd L O OdslsdtcOdzgj dO HOdzdzd L O dL o dz
T anjdBB3d LO OdetslsdtcOdzj dzO dd3d dzzo Odzed BB J CIsd o Isj € Mls

R3] dzz o Odzj ss dzO B J SCIsd o IjC¢MmlsO Mj Mmi hjmsowve O yYtej
dLfsdzL 90Ol t5Is H9 O Hts e jyj kOetej, dHJjdsdW¥Wdydtohd
sls fsojyj s jHddz ssCjdz (HEBO) .

vyiMmsts dLisLeoOdd MrjBd L O Odeslsd tc-Oudsjde),dAB (lopidEPudzide O dzd t
Beginning), IOE (InsidéOutsideEn d) d Bl O E-Bside@uesigeEmdimgSmgje) [6]

[Mdztso 20O e BOsY st O ftodmoe w090 Ids tejindg da Hsdfls j( | H o Qf
(O0). wvOgeils I jJ LO dqd&ij dzgzo Odzd B Jj SIsd, @Pels@®@@ink @ JC
dqdi3sj dzk o Oz tsB j ¢l tIs COjetstedVlsO yYyseojS. 1JjHBMOLI ¢
fsidzj Hiso Ols j dzded dBj 2@ dz2@ B jCIkd s jHdd d fmihd Isd
dLfsdzL 9o O0dzgj dO Htekzed Hoej MAajdkd 1 OB d | OE. 1i-tco OO
ZOYyOdzs dzO@ dL e jMmlsjdz dd3j dzzo O itslstg Lhsj dz B3 Oc [ (flls)O daO@zd db s
ol dgh j &z sOGe (O0) L O Mmdei ddde)fden ooCGdsd H Hddis d d3d te, AiNew Yo
sOctso j :-CitNevark [[(@Bi t y ] . JlslstGOlsO fnn d BO, IQIEOQdezlpisdtLd}j@zlz
sBjCl (r), ollbtejhjdz O (1) LO do3j dgzo Odedw B j CIs
AiNew Yorko Bd ftdzzydd @]tmmmqﬂsgltlg(])GtsaB;lOENSewfr]”[Jld30L
sOcedtcOdzj ss dzO |1 OB d | OE d HBBOOW whj jHJddz IOG
[MsOdzOdzdIsj Mmr j dR]Rfl ,L O BOdefs sBflItczj ] WsCkMdteOls ol tornlkz I
3§ dzlz o Oded tsB 4 S Is (.

LBl Is dzZO MrJ BO L O OdktsksdtctOdz) O BjSIsd o IsjSMmlsO
tcddzsy jdedjy L O dLodzd yoOdey dzO dd3j dezo ©Oded tsBJ SIsd [ 7] .

3. ] sSsHEESIss9C O dzO HOdzdzd Is §

] SHESsE9 60O dzO HOdzdzdlsj L O BsHj &ZO SBR90Oh O MtekClbkisc
Ctsdlsts EZyOmlse Ol o ekyjddjlts dz@ dsHj O ) yjd St
stk ClkteduOds st O IsjCMsO SBRoONO o jClsttedss §toj H Ml
BijyHE ojCkstdls] SlkcOLYs Ok MisHmsoslks d ot LSdlsj
Okcstedlsdisdlsj] L O &Ohddzdes tseBlyjdedj HO ©OLBdE©Ol d B
BZiyHE HEB]IS] .

4, {BlZYyjdzdj dzO dd3sH J dzO

vstsLd ftesyjm tSBRoOhO dqLete d fHtoddzOcOdzj dzO d3j IstsH
Stc OdzdL qeOdzj dz0 fesyjmMO &O weBRyjddj. [JjbtHdlj L
qdsj dzz o Ocded BjClsd BSEOl HO Bi HO SCObjetstkdL JieOdd o

d
R
]
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&L o Oh d toj ydedyd; RjbsHd, fted

fwOodazO; &ilssHd, Lt
ndetedHdzd BjlstsHd [ 8] .

Hi d&zBtsCts tsBlzyjdedj d

MamuHHO JIBI00KO0 XubpuaHu

IIpaBumna Peunnin = P
p It o0yueHHe o0yueHHe MeTOIH

ANeokzwfOj BsHd L O ttOLtcOBBISs Odzj d@O dBsHJ dZO L O ¢ dzOMmc

dL f sdzL 9 Otz i df Hed>g ftex®Is o d&3j dzz 9 OdzdIsj 5B J
dzdtcOded ftOoddzO L O dd3j dzzo Odzj d2O BB J SIsdilsj .
HiWddedteOded ytejL HtOoddzOlsO d ftejHMIsOs dzv o OI
dzed bdtitsej w©BjCIsd ddzd cetsdzj B3 dzOBBed sl
Csdlsts dzj MO tsBroOdzOIsd tsls ftcOo d dzOISO.
o dL{ tsdiL dzdi it deyduad@fisc | d d3j dzlzte jowlziddsS), tsesSj dzlsy
dlsj dzdets o d3j dzlz & O dzd BBJClsq’ siLd djlssHd |
J dg sBraHdBs HO BIi H] MIlsOIlsdyd da RHJ dzlsd W
LOydw dz20 tej ydzd $ 0 fm d d3j dzkz o O dzd tSBJQISd.
d dL §f sdzt 8 O" d RO ff bz dfesdlisn Pded ) B J C L
i &0 HOddkdls] M Odkéstedlsdd L O ¢ &Omd¥ ds o:
0] dzq’ d discOls HO BIi HOI i BBtOL jdad ) tOL C
s ® HOdzdzd L O tsBlEYj dzd J .
J
z

ju
o,

(7}
Q—

I~ IQOnB®IG
rTa-ggagoocanc
BW‘

GWSSQWQ

dL § sdzL o O d¢ deo sl syl tetedrsiz Qidedids] ) d3g BsdsEHIsfd
smMsyjd LSTM (Bi LSTM) d d&sHJ dzd, BOL (dts
Ols HO EkZdzOeswls My dd ot LSCd d Ctdalsj €
GOIs HO BI HOI M sBteOL jdod f € tsdzC toj Is dzd
jfMlsets ftojHO OtedIlsj dzdzts OdetslsdtcOdzd HOdzdzed L O B
dzd Is j € REEssdafitc Ols djIssHd M §teOo d dzO, tc 4 ydzd
dydwpdaz o @&@dlsj tsBjSId. uvjiLd BilssHd ®BseOls
s odzgjHteWo Odzj d fYtHHEI SO dqLdMC o Ols L dzOyd !
dztsy j ded j sts dd3, L dzOudlsg dzdzd dL ydmdzdlsj dzdzed te]

5. [YyjdzC O dz0 tcOL tcOBBIsjdd™w dBsH | dz

j OO @O SOoyjMmeotikts dO ®sHj kO L O dLoddyody ¢
i LdzsOldls] Gl ¢ d&OMdW¥dqsoydwviso d&O ddj dzeo Odedlsj B
o 5sdZOYO kOO ¢ &ZOMdW dC Oyd»Y dO B jSkdlsj o dOB KO
d
¢

NP2 NI 0T G =5
qgasawwmwawgwwnzwnﬁwaw

s d

OERaGs FO-FRUI— NI Fe— 0 QI
o n =IO

gCPTOGOOTORFTOFST"FE T

dzz o Odzd tsBJjSCIsd J CzoOmMdW S OydsdzdzO L OHOYO L O tey
OL OIsj dzd € Olsts Ac c usrcaccrye, d2O edgd os8 odndzj dBz=ectadz | 5B jFC Is .

6. I dzj HisW o Odzj d dzj ftojSi MdzOlts §GHEB®] dd j O dSH,

l dzj HicW 9 Odzgj sts dzgO@ BSHj ZO tsBroaOh O ddzlsjctcdtcOdzj dzO B2
LO dLodzd yoOdzsj dzO ftcOo dzO dda? sted3Oydw, tBESBMN 09 Odzj dzO
140t €l MdzOlsts fsHEsBGj dzdj o©Cdzt yas© Mi BdtcOdzj dzO BB Ol
2O dgj sBratHdBd] CttejCydd d BEyjddi d&@O d&sHjzO MM
COSIss d OHOfIsdeOdzy dO dBBSHJEZO L O tSBKOBSISCO dzO tOL dz
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[BEyjdd dtsHjdzd LO dLodzdyOdzj dzO© dd3j dzz o Oded tsBj €

OBkyjdedlsj dBsHjdzd ftoj HMIsOo dzWv 9 Ols cEtslssod hBsHjdzd, € d
d dBiOls oi L BEsydesmils HO BIi HOI HESf i dzdadIlsj dzdets H toj yduL dte
LOHOYd. lttjHoOtedlsj dzdes sBEYJj dedIlsj JjLdStsod &BsHJ dd j
Ml slsejlsmisadd M dLdmMCoOddwlsO dO dsos OISO L OHOYO, ¢
JWjClsdodetsfils. 17 tcodlsjy tBEUuS fedc u d ddso dz0 i3tz ge@rdzd O o s
ftoj HMMIsOo j dz dstsH j dz, B OL T tc®dzs tzOr nlzg 1 fo s GzthD s Wtey #20yd Is § dzd
ZO fmMsifmMseojd jLds [9], O ftejL 2018c6. Google tOL O
dLftsdzL 9O HokzYiBMByYydd JdStSHjt L O G6J dad ted tcOdzj d&z0 ¢
dL ted ud dzd 4§ [10]. R HOoOOO WsHjdzO M Htojol tedzOR O o
sBtcOBtSISC O dzO ;ll;us;fr]lQaDJl&GJLaﬂQ 2020c¢. BRTzdL Osd Istsd d o tO
tcOL dzd yj dz f SH = tSHI R0 BdfE RSeal y jto@l jtdsbs sls j dz sIs Met a ( Face
Google d GPT, ©OLt©OBtSIsjdz s5Is OpenAl.

v5i 2 COkt fttjHoOWLdl,j ddes ®BEYjddlsj JjLdCtad dBsHj dd
CodzgS toj IsdzO L OHOYO, BBRYJdd BsHjdzd LO tsBKOBSISCO d O

T LegalNLP- tcOL tcOBtSIsjdz L O BteOLddNEd d f§ssteskzecOdihcd jL

7 LegalBERTi tcOL tcOBSIsjdz L O Odzadzd2mM¢d JLd¢ d BBRYJd M
LOCtSdzsH Olsj dzded HBC k2 d3d dals d .

1 LegatRoBERTa d ilLte&lds slsj dz dzO Odedzq’ med JLdg¢, t
9 C dz¢ yo O 11 wlsHjdzdd fHSBtfEZzMO, sdlsts tsBroOh O
sls 6 Odedztsj L dyded §twOoded MmdMmilsj d3d .

ltejHdLO G Olsj dzfflsoa © © dL o dzd yOdzgj Ists dzO d d3j dzlz o O dzd

[Mdzso dzdlsj fejHdLodS O difso® o dLoddyuOdylts dO ddjd
i MEjuyd¥dsoOlo d&O kjSmksO d jLdSO, Ssddujfsoslks (

ltcQodzadlsy HEBsCkdj dzelsd My wlsdzd y©e Ol fmi iy M j ydWw d ydz0 Isj
dzs Odzf, Y Owcétsdz d 4 sHOL B Jip@B X dzdh j M o teEus iy , &z& Of Usts
LOtczHd" 90O IWARdOO BKOBBICO. uvjLd ftojHdLodS Olsj dzf
BsHjdzd LO tBttOBISCO d&O jMmisjMmlseojdz jLdS, Mmi tsBteOL j dz
foRscdzOls L O 0o ddazdslsts Isi &zZ¢Czo Odzgj dz0 ftcOodzdlsj Isj ted
dLfsdzL 90dzed. RdzZsjctedtcOdzjss 20 M jydWdyded L O B EZzOMI
Bsyd HO HSbguyded HABSHjsdzd dz0 ©OL f sL dz0o Odzy dzO B J CIsd
Odze sted sz Isj HOSBKERL B @5 Cfifds O S tsdzts fteOodedlsjy s to
CdeS toj Isded .Mz yoOd [ 15]

[ df MO dzO MIsOdzH Otels j dz W stcd3OIls o HtwOoded HBCEER] dzlsd, yd
LOstczHdzW 9 O disHjdzdlsj HO tBBBhNOOOI d dqLodzdyOls jW, ¢
sClkdgj dzlsd. L twOWdlsy dO L dzOdedjlss (Knowl edge Graph)

Qo dzd Is 4 fsdzv Isdw d Ibirddlsy oLOdBstsIsdzetsh § dzd v . vtso
| BOR o Odzj Ists dzO® dzj wideslsdlsj &zO@ B jSCIsdlsy, Stdlts B
BOIsd. | tOWdlsjy Mmeoi tcLo Ol ©BjCIsd o dtej ) O -dzP f dztdzO dzd
sdWdydteOded d SObjetstedL qtcOded, OS¢t Mj foweawseOls

dlsj ®BscOls HO tWOLCtedwWis O g Isqj az®] f ECdHNHlsODOOH ODC
s d BSCEOIs HO B HOI tBdsow o Oded f desod f tcOo dad Kk
d

tc
tc
s
o
tc
O]
L Yyodzj Ists.

d
tc
J dz
ow
Cls
9 dz

O N e O Ssehay T
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spdzj &3 © dLodzd yoOdzj Ists dzO dd3j dgzo Oded tsBJ SIsd
sBkzyjddi dO dBsHiddlsi L O dL o ddyodz, Csd
d ftcijHoOtedIlsj dzdes € d&zOMdW¥W dydtcOded. RL Y BdzL 9 Od
T, BERT) GCObt ddhlstczdi dzsd L O Mmi L HOs Odzj d
, 4 9l LBy dsMmMls LO MftOowdsg M ftosBdzj BBdlsy M

tclHJLOdCOIsj dzZflso OlIsO 9o dL o dzd yOdzj sts dzO0 dd3j dzzo Odzd ts
fJyd¥ dsc OO0 dz0 ftOodedw IjCMmls d GwOodzedw HBEC LI dzl
OLtcOBtslsoa Odzgj dzO dBsH jdzd L O dLodzd yoOdzaj dzO d d3j dzkz o Odzd
L9 j

dtdzj Ho Odzj Ists dzO@ JjIsOfdlsjy L O dL o dzd yOtep tctizOC @ ugj Ok 0 ® dzdzO t
2O L dZ2Oyd kO dJddW stedBOydw o HtcOo dzOISO B dZOMIs d f ted dzts:
ftcOodedIlsy JjSMyjtelsd oi 8 oL ddBOdzjIsts dzO 90Oy ded tejh j dadWw
fsLotsdzveo O dzjftej S MdzOlsts EMmi o toh j dellseo Odzj d OHOY IsdteC
Md dLdmMCeoOdedwy d fteiHdLOJECOIsj dzlMlso O dzO tcOL dzd yded ¢ tc©

ltcj sSHSdZVW 9 Odzj Ists 2O HtwijHdLodSC OIsj dzfnlse OISO  MmJ f SHY B
ftcd Ho OtcdIsj dzdets SBERZUYJdzd JLdSBBoad dBsHjdzd, Ctdlsts Bsc Ok
dL o dzd yOdzj zZzO0 doizj dzgzo Odzed B J CIsd o CsdzeS o) sdzO ff 6Oo ¢
tcOL 5L dzZOo Odzy 2O dd3j dezo Oded BB J SIsd Bl fteOoadedw Isj My
tcOLodo O, Mj ttyYyot¢eO Isj HO dcectOwl Cdz¢ ysco O totsdzv o Is
fesyimMd, toLosdwe0O2¢d dO ftOodedlsy JSMyjwlsd HO My
OdzOdzd L .
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Application of Information Technologies in Golf Tourism
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1 Okzydzdwils HBSCdZOH B3O L O yYyjdz HO OdOdzdL dqc® HBBtedlsj
sjrdesdzsedd © cStdzW bkztedL 3O. [ftojH]jdzjdets | L dzOyj dedjls
2O bktedMmisdyj ME OISO ddgH zMmisted W . RLfMdzj Hs9 Olsj dzifC W iIs
ZOyddzedlsj L O dzgjcetsoalsts HdedlsOdzdL dtcOdzj . RLIsI CdzOIsd
M jydodzdL JtcOdz skztedLi &5 ftcjHftedj BO LO Moatsjlsts tOL ol
ftedd@dite L O HdcEdIlsOdzdzgd ddzso Oydd o Mo jlstsodedW™ ¢ tsdz¥

ftoeddztsy j dzad j sts dz20 ddeW stedsOydtsdededlsj Isjrmrdesdzsedd d o dzj
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sds yso d crsaqd lsztedL i 5, qd¥ steBOyYqsdzded sjndsdscdd, dd

JEL: Z3, L83, O30

Abstract

The scientific report aims to analyze the good practices for piplication of information technologies in

golf tourism. The importance of technological integration for the development of the tourism industry is
defined. The research interest is focused on golf tourism and the methods for its digitalization. The
technol ogi cal solutions that this type of speci e
modern and informed world are highlighted. An example of digital innovation in international golf tourism is
presented. The author defends the thesis that the application of information technologies and the
implementation of innovations in golf tourism are the key for its successful development and promotion on
the international tourism market.

Key Words: golf tourism, information technologies, inovations, digitalization
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]l SHEBIsB9C O dzZO HOdzdzd L O BOM d dzgdzts tsB EZYJ d
e ZOH o j ©Is H Odzdzed

Data Preparation for Machine Learning and Atrtificial Intelligence, and Data Warehouses

1d 2¢O [disjoe0

0B MsLOCIs

4G zOHts9 jIsj sls HOdzdzd MO 9 j ud HtsSB toj EmMlsOdzse | dzO My
fsmMdzjHfmMsead] M dLfBdkZLeaOl L O OdOddL, COlsts Mmi BdtcO
sw i dzOsO IsteOdM¥ stedzOydw . U ftcj HZOG Ol 9o L d&i3sy detsfls
fsHEtsIstsa C O dzO HOdzdzed, SCt2lsts 9 Cdzé Yo O dpv" C sz 5 tsfdats o dz
ltcd fsHEBIsS9C O dzO HOdzdzd L O BROh ddegdes tsBkyjdedj Mmihts
BRBOh ddzedets tsBRYJ dzdj B O J WdiddnEd Isdz@FOsEEd s H O dzdzd .

ftesyi MO BOY) HtOoavwlks ol LBy des Mi LHOo Odzgj Iss dzO MmdMmls
YytejL tOLhdJtewo Odzgy d&O Otendlsj SlsktcOIsO dzO ME ZOHO Bls HO

Abstract

Data warehouses are an already wedtablished system for the storage of data, which is later used for
analysis, which contains data from many different sources after transforming them. They offer an
opportunity to automate the data preparation process, which includes a few main steps.

The data preparation process for machine learning also includes similar stages. The machine learning
models need datasets with some specific characteristics. However, the similarities in these two processes
facilitate the creation of a system which automates the data preparation process by expanding the data
warehouse architecture.

sdzs ytso d [HOR dfdflzdets sBEZYjdedj, M EZOHBSO j w5l HOdzdzd, 1 tsHG K

I o Hjdedj

] Hdzj h des o tcj d3J stec OdzdL Oyddlsyg oMy fsojyj ©OLYdlso
ZOdzd ydzdIlsj dd3 HOdzdzd. oS ZOHte jlsj ®ls HOddzd MY sBOGOIs
Csdzdyj Mlsots ddW¥ stedB3OYydw s ttOL dzd yded dLilstsydedyd. s dzs

sls HOdd | MishssdshislsO & HO OobktdkOlsdL Ol sf)dz
fsydmlse Odzj, bttOdemW stedkOyYydw o Is. dz. , Stsdlts MO tsfdztso dz

dbtcrdlsjClskzteOO d20 M EZOHO ls HOddzed fZOECO HEBSBEKLGO 5
Histf ] dzded Isj dzded Mlsi § €d. RHJWISO |jJ HO Bl HOIs 9 ¢ dzs yj ded
sBkzyjddj, Stdlsts 9 BRI SO ddf mMe Ols o IsttOHJdYydtsdzdzOls ©
O oL dzdyded ftsyjmd COts ftsHBtste dz2O R OwOCIsjtedMmisd?
S ZOHI Is ts5ls HOdzdzd &Ry j HO fshmdezyd L O ywdsihlsdko fdil
fts fBHEEIBE9C O dz@ HOdzdzd L O BOM ddzdets tSBlRZYjddj. 1t
sBkyjddj BseOls HO BI HOI flsdidL dqtcOdd d EMS st dd,

Ir sChtstcOdzls, € Olsj H te O -nrib gmitevaQueme.bg & sW W, |
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HOdedzed Isj . 17 L sty des j d HO fj dOBOdls ctjhCdlsj, ftsc
2O tcOo d REHSHAds jd fdgOH j Y Hdzad. wC dzZOHse jilsj tsls  H Odadzd

ftetsd CIsd, Mol toL Odzed M d3Oh ddzdets sBERZYjdedj . 1 ted HEBB] MM
HO fd BMdcktd LOBGISO f) OCIbEOddd, S tdhdfls] dlsdd b Od

vl BJttOdzj Ists dzO HOdzdzd sy d ftsBdzi Bdlsy M SOy Msoslsts
Zdlsj tOEZteOISO dzZO Isj B3O dOh ddedets tsBlZYyjdedj Mj WsCEMmdtC
ol erlk MOBIIsy HOdzded. [ SCEZOHI s yjdzd HO d&OftcOod tsBBE
H O dzdzd , COCIks d HO dJqLMdZziHo O bkwodtlsts dwMmlss o Otcrnd
HSY ] dzdgj dz2O ) yJjdz Mi LHOo Odzj dz2O MdMmisj BO L O fsHGEBIB ¢

] sSHEBIts9 C O dzO H Odzdzd

]l SHEIss9 C OISO dzZO HOdzdzd § HtesyifMmils s SBOBBISEO dzO
ZOIlsOlsi h dzZO tsBtOBSISC O d OdzOdzdL . [Mdesodedlsy Mmlsi §¢d o¢
] BHEBIss9 C OISO O HOddzdIlsy d&BsyJ HO ldidj HB 80% I
sBlzyd dzad J . 1 stcOH sOL d fted yd dzO, OolssBOIsdL qtcOdzj Ist
sflsddBdL JteOdzj sts dzO ftesyjmMO. RLYBdL 9 0Odzj Ists dz0 H Odaded Is
20 -dfdsl stedsdteOded twjh jdedy o lsStedo OdzjIss dzO dztse d, dzj
sjyi ¢ fwsyjf, GCt2bts j tjh0s0h LO fofMisdcOd)lsts dzO
Bgded BJL O otcj iBj Ists, slsHjdzjdzes L O IOLd yOfmls s {1
ddzmlstczdzj dzelsd, Cdlsts HO QOoalstsBOISdL JtcOls f sHESIsso € OlsO

gl BdtOdzj dzO H Odzdzq

KjdzsO dzO0 fmi BdteOdzj Ists dz® HOdzdzed j HO BI HOL BlCtedlsd
sBlzyOo Odzj dzO dBsH jdzdlsj L O &BOMddedets tsBlZzyj dad J . 1 dav ¢
HOdzdzd, LOjHdzs ) tSlsCtcdoOdzj Ists dzO HOdzded d 6 j dzj ted tc Odzj
i dezydes o MmdlskzOydd, o Stdbkts Mj MisHjd¥ ddod -si id
9 Oy dzO, gaz02¢d ftjHodH SCStdzduyj Mlsetlsts H Odzdzd, Csjlsts
fmMd Mils j &zd , Mi LHOHjdd LO CtdkzOBBtOYJYV, Ctsdlts kdzj mdav o
M sHj dvdajsts dzO@ dzOBtsted s HOdgdzd. }ted kWi &jlsOH Odzdz
H O dzdzd , BjL foodishlsO dO Mmi LHOIj &Y &kz. [Mdsedias ftcjH
Mdektedztsmls, yj dzOBtstel Is tIs HOdzded j fBHABHWH L O M sl

sjoddSdlsy LO M BdteOds &O HOddd L O KO ddedets tsB 2y dzg
oL ddBOdzj sts dzO tejh jdzdj o BtecOddL Oydwko, ki 2 SOkt bkt
HOdzdzd. 10 btstd jlOf disyj HO tMdebktedd dzOHj Y HdA2d HOC
dZzO0 L dzOdzq J .

RBO HoO Bhdtsodsd dBBjlstsHO L O i BdteOdzj dz0 H Odadzd :
T 1i teoadydzts Ml B ds1Gddgdedds Hn@dzddefso f d tsted 6 d dzOdzdzd , Ml
d dzgj MO Bddzd dLYtsdzL 90ded ftejH] Istsoa O. Rzl StedzOydw
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Mi BtcOdzO CtdgStejlsdets L O yjdzdlsy dzO Mmi tslse jlsdeslsts ff tot

ol ftetsfded yd, dzOBdz¢ Hjdzdv, MmjdaL sted, JjSMYJjteddsj dzlsd,

1 Issteduds i B JeiO0azddl)] HOdagsd MO Bddd dL{§ sdL o Oded

BsEOls HO Bi HOL IstcOdasL OC ydtsdadead H Odzdzd tsls tOL dzd Yt

OCkdodsils o MsyqOddd d&ejyd, M BdeOd &O ddlt
ftoddztsy j dzg W .

1idzjteqeOdzj st dzO0 HOdeded sy j HO Mj dLiBkL 90 CscOkB

d 9l Ly des HO fj cjdzjtedtc® dzOBtste Bls HOdedzd 5 dLSCE

fesBdzj &3 SOt LOMNdIsOO dz® dzdyded HOdeded d MmJcktedatsils

1l sydmlse ©Odzj dzO0 H Odzdzd

I BEZYOo Odzj Ists dzO0 i3saHyg dgddzdo | Qetdzd wpjfinjls otots H Odzdzed J 2§ dzs yts:
EftcOodzjdzd j sts dzO HOdegded. 1 ftej Cd Yy dBO dBetets ttO®iS
Msi §¢d I8 sy MO dzO BO"N Jdzdets SBEZYJd2dd, sy wWHCE
Md dLYiBdLoeOls dqdzd ¢0¢ HO Mj YtjHMsOowls HOdddIlsj. ¢
Yd Mss tOLydlsoO dO ftesBO d ctojh cO. AOCIi s, Yj H Odzadac
Emizsy dzv 9 © OB BISOISO, COts © HOddzdlsy yd Msts ddBO dzd ¢y
Cedlsts disyd HO M HI dy Ol dz2O0 fwsotejHjded MmJ der sted, MmsW
o0 dzt yo O dev C sz s tsfdesodzd L OH Oy(d:

1 [sCttdoOdsj dzO dL ol datej Hded flss?2 desflsd

T 1t6j BORoOdzj kO ctojhdzd M2 dshls

1 1tcj 53ORo0Odzj 2O HEBdZdLOdd flst? dshisd

1 ufOavwdg M d&dffmeOhd fiss2 dsmisd
lted fydfMmlseo Odzj sts dzO HOdzdzd J dzj o) L dstsy dzgs HO B HJ
McOBclss O i o ofdusd Mezyod d ftd omMdusSd &Ossttd
slsCtedlsd ©OL dzd ydzd 4§ tetse dzj &&q .

stcOdzmMW¥ stedzOydw dzO H Odadzd

steOdmM?W sted3OYydwisO dzO HOdzded M4 Ml Mistsd o CBdzoj telsdtcOdzj
Ctsdlsts dBsyj HO oCds Yo Ol OdzOdzdL, dJLLOBSBISCO dO HES
ZOff cOo d HIOEAAgisjdzdf s OLBJteOj &3 d kZHtsBded L O tBtcOB SIS
ddet stedzdd teOdzd toj h j dzd v .

JesyjMmi s 5 beOdNY stekOydY dzO HOdddl] &syj HO o de

ssHdOdzj dO COIsjcetsted 2 ded H Odaded

dlsOdzH OtclsdL Oydqw

bty GdeOdzj dzO H Odzdzd

4l LHO9 Odzj dz20 R OtOCIsjtedMmisd S d

1 OC &zOY H O dzj

ltcjHOoOtedIsj dzdzO BB EKGGOBBISC O dzO Isj € Mlis
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CeOdNY SeOydwisO &O HOdkek] j ©jh0s0h0 Mlki SO o OO
By j LdOydls) ddzs HO foddw) &0 ftjHmMsOowdlsts- dzO st
Csdmdmisj delsded, ROBOEY o O hbkd&O, MISKEOECO LO dL§sdl o Od

(dSjsdteOdzj dzO H O dzdzd

l1tod BOh ddedetslsts sBkyjdedd, JbdSilsdtcOdzilsts dz©O H Odeded |
(dLBBtOY jddv, IsjSMmMissoad WO2dtsoj, odHit) dd HBBO9 WAz
]l dBsdizj dzls O ftsojyjlsts dsHjdzd L O BOh ddedets tsBlzyjdedj MmO
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(dSjilbqiOdzlsts dzO HOdzdzd GBS dzso jdzs LOYEYUD O M ey
H O dzdzd .

1V CBdSts yjfiss Miejh Odd sdHO jlsdCjldieOds &0 HOdzdzd

1T ssd3f v Isi todzets L teg dzd 4§

T destedlsdsd L O BBEOBEIKSO dO jflsjMmisejdz jLdC¢

T [BtcOBBISCO dzZO OkHJT
10 EMfjh daslsts tsBEZyOo Odzj dz0 RBSHj &z MO dakzy dzd ¢ tsdzj B
sjLd HOddzd BBOYJ uydfmbsts | MmCi 5, Mzcy dzts d o tej d3j § O3
dZzy HOW I s ytse jh O dOBIMO LO jikdSjldtecOdzj Ists dzO@ H Odz

1 OBOzY 9 Odzjy dzO ©OL A3 edztsMmisls O

1 OBOdY o Odzj sts dz0 tOL o totfidsdgists®d I§ ] st jdZ0dzdsSls dzO®@ § t6j OR
COSkts d ftjBORoOdIsts dz® dzj dezyy ded R OwWOSIjtedmlsdsd.
©OL &3 tofdisHEss e dz0 R O®OSkjtdMisdSd d ©lsHj &vdzj dO - OO

) SHBEBE &0 SO0©OSkjtdmisdsd

) sHeEBEI Is &0 NOEOSkjtdmisdSd Jj JjWjSkdodd Mmii SO o
KOS do O, LO ©OLdkduydd ftsjSlkd L O &Oh ddds sskuyjddj dJ
ksLd jkOf | HiOeEls fds fs@sad @as] &3 BsHjd, SOkt f§SHEB
udfmlsd d ©OLBqE©Oj &3 H Odadzed .

] sHBBWKI 5 dZO ROBOSkjtdMsdSd oHBBEGGYWIO ftojHMsOswd
WiClsdodzsfls, COkts fMj ftoj BORo Ol dzj dzy dzdlsj R OwOCIs
tkzf O s tjdjoOdsdd ROLOSkjwdmisdSd b yjddw dOst
OLOCljttdMEsal FsmOh 20T -totsaitwds fHiss) HEPLO o W dzj 20 BB H j dzO.
Odzd btojdedtetsoi Yydedwls dzOBBtc Bls HOdzded | JIdSjlsdteOd
OOCljtedmMisdSd BsEOls HO Bi HOI CtdstttsddteOdd, dzj$ s

11T 11 @ -
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[BaEtel hOhdlsj djlssHd dLitdL 80l ksydshlsls0 &0 f{tsdds
LBEOdR]l] ROw©OCkjtedmisdsd.

]l GtcOH jdzdIsj dBilssHd Mi BYdlseaOl HO ftjHdsYOls tjh jdd
BsHjdd , SOt dqLftd o Ol MisOsdmisdyd MSd &BsHj dd, ¢0O¢C
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1T 1tesMlsO Mz yo©2dzO0 dL o OHECO
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T adfMmlsj 3O ydz® Mdzz yO2dzO® dL 9 OHSCO d Hto.
[ BSGOIWo Odzj dzO H Odzdzd
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slsCtedoOdzj Ists 2O w0 j HOdzded, Stjlkts | Ibtekujd d mei f
150



fio] SHBM o Odzgj  dzO- ffusjzOeylafy ), dzdg S€ sWIsts BsHjdz s Ilsoi ©H
sBlzydlsj dzdzdIlsy HOdzdzed d dzj tsBtSBh 09O HEtBtK] Htod fHtoj HMIs

1Vetsd sdtseoded jrdedéd LO BBtSGOLYWeOdzgy dzgO@ HOdzdzd MO
SBSEOlYo Odgj &O ljSMmistsed HOdzdz] .

i hdzsmls d OhidlkjClkkzie® dzO® MC EZOHO s H Odzdzd

4 C dZOHtso jIsj ls H OdpdednisiigO dizfsjdzL ® @ dz@OD Isj m desdzse dv L O
ddaW stedzOydw tls HOdzdzd o BtecOdzdL OydwilsO. uvj fMmi RtcOdzv o
fsHARtsHYWhd d LO dLitsdzL 9 Odzj Ists dd3 9 d&BOh  dzdzetslsts B EZYJ d
WizdeC yofid o dzd yOdzy dzO0 HOdzdzd tsls t6OL dzdyded dLIstsydzdyd,

fsHHtI YC OO dd3, wtBdCdetse jdzs o 6] &ZOydeodzdzO B OL O H Odzac
Bd BJdzO ftSHAatSHWh O d LO fHEBIssaC O dzO HOdzdzgd L O BZON

T RLIssydEapdd sBdSCdte jdzts | i tcoadwls MmMdzs2 dzO@ MSE dzOH O
tcOL dzd ydzd dL Istsydzd yd. ) fsojyjlbts wtecOdzdL Oydd d
JLtsyddyd, f ©OLddydd &sHjdd d ¥Ystedkols d&o H Odd
mMdMmisj B3 LO EZfttOodzjddj dO BOLJd HOdzdzd, XML HBCEA

T [ JiYHddedzO- BRjOfmls dzdzOls @ YyOMmls dz20 MC EZOHO sl H Odadzd
ddzmlstez dsj delsd, ydwlsts yjd j HO Wddstdtols d IstcOds
SOCO Yyj HO MO YtHaHWhd L O M AteOdzgjdadj . 1 IstsL d
LOHOUdlj, Ctdkts fj dLfi dzdzve Ol bkkC MO ©k dL
CodemMdMmisy dzlsdzsmisls© dzO HOdzdzd sy . J[ctetsddetslsts € sdzd yd |
sj LOHI djdlsjdzdes HO BI HOIs tBtcOB fslsj dzd ;dzOUs@ Isti ® | BlZ
OdzOdzdL . 1 bt d M2 Mmj dLfi dzdY"s Ol L OHOYd SCOlt
dqdzs j ctedteOdzj dz@ HOddzdlsj I t0OL dzdyded (L lstsydedyoa
Yj delstcOdzdL teOdets RwwOdzdzdh j. 10 kssoO dzdots HOdzded Is
9 Ct2kts Mj Ml FtcOdzw 9 Ols tOL dzd yded teOLtjL d dzO® H Odad

T 6 dz0Odzqlsd Uy Hzs idfzsRzs? ftoj HsfisOow o L sy desfls L MO
odLEZOdGJL qieOdzj &O HOdddlsj. wdjH COkt Mkztsodl
skz¢ o9juyj Ij MO O wOLYds)yjdd] LO dL{ftd. o Odj
[ Odzdzd s dBsEOIls HO Bi HOIs tOLftejHjdzjded © BBHLEA] H
LO Cwilsts My ldzOmMwls. uvkE KBseOls HO B HOI O9lsd3
d cjdzj tcdtcOdzj Ists dzO tOL dzd ydzd H Odzdzd, dzlzy dzed dzO B L

dlsi f€d s ftsHEtSlsBoaC OISO d&O HOdzdzd © Oterndlsj CIskztcO

vOLd OkRdlkjClkt® | §BHRABHWHNO d LO dLoi tthoOdsj dzC
qL dzdzj dzed ftod GSHEBSKESOSCO d&z2O HOddzd L O BOh ddades fs1
OtenidlsjClkkztcOkO d&O kttOHdydsdzdzdy MC d&ZOH s H Odzdze] .

1 i BdtOdzj dz® bO@Edydsdddy S &ZOH s HOddk], kOLJ
fazts? fted dLodduOdlsts O HOddd sl tOL &dydd JL st
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T

1 sydfmlse Odzj -EZOL i Oz CO M s fedmi Mlsa® o Otrndls
fsodyibsts Mdzeyod. 1td bcOdh sttddOydwWIsO dzO H Odzdzd
sls HOdgdzgd yj fMss Mj dBOEZOGO HO Mj BBtOBBISd Ol LOL
HO MJ ftoj BORo0OIs HEBddttOdzd HOddzd d R OtOSCIsj tedMmlisd
stleOdM?W sted3OydW otk j MOEzdzd 5 IstcOdzMW StedZOYdw dzO H Odzdz
Bl Hy dLY dzdgj dz & MC ZOHO tsls HOdzedzd, tBJdSC datso j dats
HOdzgdzd IstcWwB9 O HO BI HOL ftojWsteddOlsdtcOdzd ©® § SHABHW
OctejcdtcOdzd Isj , Mstcls d e Odzj , CsHdteOdzj , st 3O dzd L Oy
LOtejYyHOI 8 MCAEZOHO, CBjlkt ftLotdve O jJW,jSIlsde dzOIlsC

s dzdedlsj deded fMlsi §Sd o foHEGkSo OO dzO® H Odzdzd

1v"Ssqd I Mmlsi §Cdlsj 5 fcHesksaSO dzO® HOdzdzd daj M4
M jyd¥duded L O BOh dhdslsts sSekyjddj. oO6todksjCkktcOlsO
Hsf ) dzdzj 2O, L O HO fj HBSBOaWl  OolksdkOdL Ol Bl 0Od

T

T

]l sHBBBte dZO r OEOOIsd cd|®BEES dsls ftesyj MO 5 §fSHGEBISE
sBkzyjdedy J tihOoa0OhO LO HBBEBIsts ftoj HMIsOowdz dzO
LO MmdMmlsj 3O, OQolssRBOIsdL JteOh O IsOCdo O LOHOYd. 17 L
nOOCkjtedmisdSd HO fj )i AfeHd2veHONS d K3j s CRHOR@IEdS |
sftejHjdzjdd yidd d LO OBBlO i Ctdftjlsdd Odc:
dL§sdzL © Odzj dzO H OdzdedIsy , si 2 ¢€OLt hj Mmj dLBjCGdz
Mtcso dilsj H Odzdzed .

t OLHj dzw dzj-Is®O dH Bydgdzd SO Mi s j dL Cdz¥g ydlsj dzdets o Oy da
O btydtsfislsO dO &BsHjdzO L O &Oh ddedes tsBEZYjdadj .
ftoj sBkzYyOo Odzj Ists, fsLotsdH B3O Bshj disls dH @ O tz@ed sl d 1 tf
syjdzj dets ftojHMsOowdzj sts d3lz. ] tcOLh dtoj dzOIsO Otern d
9 L3y desmls L O ©WOLHJAdzYvd dz2O0 dzOststedlsj sl H Odzded
holdo u t -folfl. k

[ BSGOIsW 9 Odzj- sHzBG GlOUaIdzj sts dzO HOdzded J thtse | dzts

Csdzdyj Mlsoslsts ddzd ©WOL detssBtcOL djIsts tsls HOdedzed | 56t
HOdzdzd, SCtsdlsts HO fHtBEYI sy MO s tBlzyj ded

dgdBzOdzi dO wOLfsdasyjdd. [0l HO BI HOI dL ff tsdw o C
HOdzded Is § .

1 OBBOdzv & Odzj dz0 - ZOBHKEZLABHSE® dO ©OL &3j tedetsMislsO M
Mdzsy dztsisls© dz0 Bdesetsdzj tedzd sy H Odzdzd € Olsts dzO 3O dzq

ddW sted3Oydvw. 1 t©OLhdtej dzOIsO Oterndlsj Slsktc® hBse Ols H
BjlstsH dzO cdzOodadlsj SCtd3ftsdzj delsd (PCA), GCt2lts dzOc
ftslsjdydOddess L Oo dmdd3d J H zABZOERE OH teicdz@ O tf thods jd3jzdiafiad d
CzOo dzad C R tsdzj dzelsd. uvtsea O BJd -dgPifjtlz o  (xts izl & © thzg Hzgf
BJL HO BI HJ] odztsh jdes ftejHMIsOoawdzj Ists dzO disH | dzO.
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1 OC dzs yj dzd §

4C ZOHtS9 jIs] lIs HOddzd dJetOwWl tjh OoOh O sz o EZfttOo C
ftcj HdZOEOIs HBBtd o LBy dsMmisd L O i tcotsdzOyOdzdzO 5B e
Otcrndlsj CIsktcOIsO dO ItcOHdydsdzdzdlsy MS ZOHtse j H Odzdzd, I
fsHelssoaC O dzO HOdzdzed L O BOh ddgdes SBEYjddj, dBEYJ HO
Fdzj Mded tcOBBIOISO fts fsHESISS9C O dz2O HOdzded, SCSBWIsts 5B (
ZO fMii f¢d CObts foHBtt 2O R OLOCIjtedmisdCd, tOLH] dzv &
tcOL B3] tedztsMislsO Bsc Ols H#BYBFdH IS H ff tizfifIs f OZEIOG  iflzdzs B EZ Y |
HisY | dzded Isj dzdzed toj Miztefmd .
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Rdzsj etcdtcOdzy dzO0O Amazon Web Services( AW
| sdzj &3 H Odzdzd

Integrating Amazon Web Services (AWS) and Hadoop for Big Data processing

] Jdets w8l WOdetso
dbBMistcOC Is
] Hdzd N dzd W HJEedlsOdzj dz Mmowl BjdB Is &O cjdzjtedtcOdzdlIs |

JWjClsdodetslsts Mi RteOdzj dzd § , sBtcOBtSISCO d OdzOdzdL tsls

1 tcOo ddzdzOIs© ddzlsj cteOydw dz©O AWS d Hadoop d&Btsyd HO
BdLdzj M tStceOdzedL Oyddlsjy, GCOIts hj dd3 HOHJ] ol L d@3gsy desfyls
sjrmrdsdztcedd. AWS ftojHEZOCO ®KBOMNOBdqttkzi B3O d 6l 9 COa O M
Hadoop Slsostej dzO, tw©WOLHtejHjOzd d2ZO MdMisj B3O L O tBKLOB S|

Bl HOIs t©OLGEdzjHOdd d OdOdzdL dqtcOded ftedJHJBMIso OO d ¢
Isj rdetsdztse d d .

Abstract

In our digital worldthe volume of data generated is enormous, making its efficient storage, processing, and
analysis essential for organizations. Proper integratioh AWS and Hadoop can provide numerous
opportunities for business organizations, allowing them to take advantage of the advantages of both
technologies. AWS offers a scalable and flexible environment for cloud services, while Hadoop is an open,
distributed system for processing Big Data. This report will examine and analyze the advantages and
opportunities for integration of both technologies.

Kdzt ytso d JHzdgddsd [ Odeded, Hadoop, AWS, Big Dat a.
JEL: O

1. 1 9 jHjded g

Ot OMmlso Odzj sts dzO B j BO dzO HOdzdzdlsj dHoea O d Bl dL Ists
oT) d JdzjSCltesddzO Isi wesadWw, stee OdzdL Oyddlilsjy fmj di
tcOQodzj dzdj dz2O0 HOdzdzedIlsj. Hadoop, CObt ftflkzdvicdd Mmdfh
J Hd&ZzOGE O tcOL ftoj HJ dzj dats i R teOdzj dzd § d f Otc Odzj dzdzO
sdLotsHdIsj dzdzts s ls ©. liftejCd bktso O, EftcOo dzj ded j st5
jtcdtsLded ddzo i Mlsdydd d tj mMtemd. AWS {ftojHdzOGO B dz
MsC O dzOH j 3 H dzts s, CwWists L d&z0yd Isj dzdzts RZOBOd&zY 8 O ¢
jJ HtcW o Odzgj Ists dzO Hadoop o tBdZzOYydzO Mmtej HO.

Rdzsj ctceOyYyqdwisO d&jyHE A WS d Hadoop fsLotsdzy 9 O dz2O t
sBtcOBSISC OISO dzZO HOdzdzgd, HO dJLYitsdzL 9 Ols EZf tcOo dzWw o Oded [z
RZOBOAZYIs Mdzsy detsMisls©O dzO@ Ef Qo dzj dzgd j Ists dzO ddaW tcOMistelzC Is
d szt tsls ddzlsjcteOydwilsO©O dz®@ Hadoop f AWS.

© O P TC
§oo 8§

ljdz. @&f. £OjHO R Sted3Oydsdedzd v j - epmitiziedogtefanay@gnivefig dzd ¢ Oy d d ,
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2. AWS d Hadoop
Hadoop

I M otej Bj deded™ fowls, HdedkOddLOydwko &O (¢ dsdkdC ol
Vi tcOo dzj dzd jIsts 20 IsjLd HOddzd, SOCIkt d kwodeslsts jWjGl
flosw MiseOdz® j jHdd ls &shddls) Jdhstkzd) dsdlsj LO B

Hadoop M M Mistsd tls dwW skt Mhmdseodd Jjdj &3 dzs©O [ 1]
1 Hadoop Distributed File System (HDFSHDFS thmdckttwo O t©OL ftej HJ dz

H O dzdzd
1 Apache MapReduceff tc j HsfMis©Qovw dsHjdz L O BBKOBBISCO dO HC
I Yet Another Resource Negotiator (YARN) ff dzOls¥W tstc 30, Cvists 4|

qLudmdzdlsj dzdedlsj toj Mkteid o Sdi flsjtedlsy.

1 Hadoop Commoni dzOB tstc tsls BdB AZIBISj ¢ d, Cdlsts § tsHY sBO
COls Bej ysod SCodftsdej dzlsd, Mdekztedzsmls d $CsdelV d 6 Iz

=d Hadoop Distributed File System (HDFS)

md Apache MapReduce

=l Yet Another Resource Negotiator (YARN)

md Hadoop Common

AJCelzmO [Ideso dzad C i3t tsdgj dzlsd dz©® Hadoop

AWS

AWS (Amazon Web Services) | otHjJMNOLO tBd&ZOYydd { dzOls
LO GB&Oyds M fteOdzj dzdj, GBEOBBISCO d bkfteOo dzj dzdj dzO
dgdaW cOMlstczC sktcO®, CBWilsts fsLotsdvWeo O d&O tweOddL Oyddlsy
sB &zO¢ O.

AWS fftejHdZOGO dzOH 200 twOL ddqyded EfMdzzecd, C¢tdlsts tBR 9o O
Ml "tOdzj dedj dzO H Odzdzd , BOLJd HOdzdz], Btej ysod bkmdzkze d,
dLSCbEMmlse jdz dqdzlsj dzj SIs, ddzlsjtedzils dzO twtsB-JEC &gl ded b p Tk frdel
AWS 9oCdz yas ©s Amazon EC2 (Elastic Compute Cloud)
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Storage Service) LO BBd&Oydsts i nteOdzj dagdj dzO H Odadzd
ftcOodzj dzdj d2O tj dzOydeodzdzd BOLd HOdzded d Amazon Lamb

3.l L3y desmisd L O ddzlsj ctcOydw

1 vStsq &l Sdzs ysoadlj ol L &y dsmisd d §sdld sl ddsjced

1

ZzOMmlsdydz® d d&OhN OBdtckzj &3O ddzW 6 OMIstezC sELO: AWS Mo
dzecd €O Amazon El astic Compute Cloud (EC2)
fMls GdigiH tefists dzts © dL dztsy j dzd j Is 5. RLYBdZLoO2Cd IsjLd
HsMisOQoawls d &BOMOBdteOls Cdzi Misjtedlsj dO Hadoop o
deq . vOLd JdzOMmlsdydesls L otsdzve O JWjSlsdoedass o
didL dicOdzgy dO tOL~BHJIS] .

oop kmdkzzed: AWS ftejHdEZOEGO Amazon EMR( Amazon
odzj HicW 9 Odzj sts d EZftcOQodzjdzdjlsts dz2O Hadoop Cdzi mlsj t
MtcOo dzd Isj dzdets dzj Mdes HO Mj T sHMdekwWls dzj sBrtSHJBOISO
stso ©, Nhj BSOS HO OoalstsB@BOIsdL JcOIls EftcOo dzj ded j sts dzC
Ml Mtej HsIssYOIs s YJ ol trnlz tBtOBEISCOISO d 0OdzOdzd!
dgdaW cOMlstczC sktcOIs O.

ZzdqetsCd ol L@ty desmisd L O Mmi AteOdzj dzgdJ dzO HOdzdzed: AWS
COss Amazon Simple Storage Service (S3), Amazon
System (EFS). wvjLd tfydd LO fMmi ntcOdzj dedj BsecOls H
Csjlbs foLotsdzvo O dzO jWJjSCIsdodeslsts i RtcOdzj dzdj d HBM

JBtcOBSISCO d 0OdzOdzdL dzO H Odzdzd : Hadoop J ftoj HdzOL ¢
BOMdeod tls HOdzdzgd, Ctsjlsts ftsLottdwWeO® dO e OdzdL Oydc
tcj Odzdets otcj a3y d Mdzsy dzd btcOdmMW stcd3Oydd dzO0 H Odgdzd .
COts EMR, ®ttcOddL Oyddlsy ®BscOls HO dLfdL o Ol fdd
BOMdod BGls HOdzdzed, COlsts fi M jotej fgj dedets My o L tsdzL ®
ZftcOo dzj ded j dz©O AWS.

T FgIIT=s o

fn
J.
tc J
O dz
fls
ad

JisddBdL Oydw dz©® ©OL~BHdIs] : AWS, COlts HBsMIsOo yd¢
Yj destsBtcOL o Odzgj fHtoed Cts2ilsts BdL dzgj MO f d&zOh O MOt L O
i slkeo jlsMlsa ® dzO® tOLtejHjdzjdzgdw FROwLOCIjte dzO@ Hado
dqdW tcOMistczC sztcO O dgOcetstej ddzd dOHBdEZE i L thdtse O
tcOL-BHdIS] .

Rdzsj etcOydw f Httkzed bkffdzEecd dzO AWS: AWS ftcjHdEZOcO
ddzlsj ctedtcOdad © jHdets yYywdzsmlsdets tojh jdzedj L O ¢&tdzj &3
dLisdzZLoaO L O COOdsedL qteOdzj dz©O HOdzdzed d COIts ETL
Lambda LO BJjLMmi tcol tedzgd (serverl ess) dLuydfmdzj dedw
EmMdzzed dBsecOl HO foHBBtoWIl BMdls]y ol L d@i3sy desyilsd L ¢
CesdiBddzdtcOls M Hadoop.

sdcebkztodztsMmls: AWS ftojHtsMisOaw WEkdtydd LO MmMdekztdssf
tj CzdzOsteded dLdMSeoOdedw d SOt ywas LO dd¥¥ sted®BOy
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Private Cloud),

I cess Management
ZzO0 LOhNdIsOO d o]

(Ildentity Ac
dlsj dzdzslsls© dzO HOdzdzdIsy o yw dzts

EnactuyHa n mawabupyema
nHdpacTpyKkTypa

Hadoop nHTerpmpanu ycayru

LUHPOKH Bb3IMOMHOCTHK 3a
CbXpaHeHWe Ha AaHHU

ObpaboTKa 1 aHanus Ha
OaHHK

OnNTMMM3auMA Ha pa3xoguTe

MHTerpauma c Apyrv ycayru
Ha AWS

CurypHocTt

ANdCeEtOl2 L iisy detsflsd d fsdzt d Bls ddelsj ctcOydwisO

[Hdzs Bl Shdseddlsi fejHdLodC Ol dhseO §tod dL§i ddzj dzg
)] Hekzed AWS bEfezed d dLissyddyd &0 H Odsdzed .

] lstsLd HBCbkdjdds hj ©OLCdzj HOdpyts BdridSlssid  ded Csi (LS dgts HL dBts fip
AWS 1 Hadoop, €COkt fj Mmi Mejutslstsydd oi tcank Mmdzj Hdzd s

T sO0¢ HO M dqLYtsdzLoO® Amazon Elastic MapReduce (|
dZzO Hadoop Cdz Mlsjted ® AWS.

T s0O¢ HO M dLitscdwD, @B zw® hpapdthoposdzd dzO0O Hadoop
Ml ftcOdz2" 9 Odzd © Amazon Simple Storage Service (S

T s0¢ HO Mj dLyisdzLeO® HiveQL MmMStediflstse] L O BBKOBTE
fsdi3ch IsO dzO Hadoop.

AWS Elastic MapReduce

Amazon EMR | EfttOQodkweOdO kMmdzkze O, Cowists ftcOoad B tol
Hadoop d Spark o MmteiHO dzO AWS. & Amazon EMR &tsyJ
Cdzi Mlsjte LO BJdzzlsd, BJjL HO M dOZOCO HO M GMdckteV
LOoadMmMddssMmils tsls dzzyHdlsy d BEHYJIO, Cdzi Misjtedls] BBEOIs
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I mdzsea dzdIsj Mlsi §¢d fted MisOwlsdeOdzy dzO Hadoop SCdz Mmisjte

T rj%dddodsj d Codidcektdeod) &O BsY d odH O
Cdz Mlsjtededlsj ol L dz.

1 usWskjtokzOos0 SodideczteOydw @O SCd Msjtwd, ofds yd
His | dzdzdls j dzdzd e dzsy j dedv ddzd BB dZdtlsj S, Ctdlt

1T 10MmMbtes?2Cdlsj dzO@ Mdcekztodetsmls dzO@ Cdzi Misj c®, COlts Hots
Ctezf dlsy L O MdektedesMmils( Security Groups).

T [ifmMbsfsdtsy jddjlss dz20 oarntsHded dd dLAtsHdzd HOdzded o S

10 dLfi dzdgj degd jIsts 20 cewtcj tfidMmOdedlsi Mmisi §¢d, AWS
dLftsdzL 9 Odzj sts dz0O AWS Ctsdzt sdzOIsO L O kfteOodzj dzdi, AWS

Hadoop d AWS S3

S3 | MmMddzdets KON OBtz B0 d Mdekztedd EMdzEecO L O MmMi -tk
oMmMwCOCoats Ctsdzdyd Mlsets HOdzdzd o) 8 oMWECOC) &8 WtstedzOls. S3
ddzd MEdZzOH L O HOddkz (Data WareHouse) LO Mmi AtcOdzj dz
dLfsdzL 9 0 d&sHvisizO O aHl® opsMisi § d HOdzded Mi FtcOdew 9 Oded 9 ¢

[ sHEd Is -ahwesd ooodzt yo © © MmisBj Md S3A Cdzdj dklsO, Cs2Ist

Ml o3 Misddz® M Hadoop, SCtwWists ftsLotsdYe O dzO f tod dztsy j dzc
dL ftsdzL 8 02 € d ) ldsGizHdEBs ISVd@Asdgts o)APd O fdMisj O dzO® Hadoop.
COls batch upl oads, i tesoil deedzts e rkctardyt pst di teoOdz d s etst
ftosdLotHdIsj dzdetsisls O.

1 Cdzs yo Odzgj Ists dzO S3A Cdzdj dzsO mw®©o ® MW Jim 4 ©8 ®o Wzl s Hzd
(HADOOP _OPTI ONAL _TOOLS) o ¢ td¥ d¢ badodpedhsdzdzdiv W@ Nds
stewB9o O HO MmJ CodW dekzted e Odsi tdzw Xtz fWAQ @B jslstedf 1© O cfg
dHj dzsdW¥WdSOydsdzdzd HOdzdzd ( S Olsts Access d Secret C dzs
lteddzj toj dz Stsdef e kteOydtsdzgj dz WO2dz Bd dqLGedzj yHOdz 5 Mmdzj

<configuration>
<property>
<name>fs.s3acess.key</name>
<value>YOUR_ACCESS_KEY</value>
</property>
<property>
<name>fs.s3a.secret.key</name>
<value>YOUR_SECRET_KEY</value>
</property>
<property>
<name>fs.s3a.endpoint</name>

158



<value>s3.amazonaws.com</value>

</property>

<property>

<name>fs.s3a.impl</name>

<value>org.apache.hadoop.fs.s3a.S3AFileSystem</value>

</property>

</configuration>

HiveQLL O BttOBBISC O d OdzOdzdL dzO H Odzdzed

oHi ve | Apache Hadoop BOLdtOdO MdMmlsjdBO L O tBttOBT

OdzOdzdL d drLii dzdgjdedy deO L OwoeCd (SQL queries) ol tn
md mis j d3d . Hi veQL (Hive Query Language®dPL ditcOdO fjlst d& |
LOf dlso Odzedw, Cts2bts fsLotsdWe O dO tBKOBSSISEOKO d 0OdzOC

Hadoop.

Hi ve &ty HO MmMj ddsjettdttd® M AWS ytjL Amazon EMR.
HOdzdzd M mntcOdg" 9 Odzed ©® S3 f) fsBshIsO dzO S3A Cdzdj dzlsO.

RLYBdZLOOdzj Ists dzO Hive L O yjljdzgj dO HOdzdzd Bls s3 dL
Ml LHO8Odzj dz2O Logs IsOBd&zdyo® o Hi ve:

CREATE EXTERNAL TABLE logs (
host STRING,

identity STRING,

user STRING,

time STRING,

request STRING,

status STRING,

size STRING,

referer STRING,

agent STRING

)

ROW FORMAT SERDE 'org.apache.hadoop.hive.serde2.RegexSerDe'
WITH SERDEPROPERTIES (

‘inputregex” = (1 1) (" 1) (1) (NPWIFW) (° VVIVTV) (109K (00 (@
VIV ) @ VIV
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LOCATION 's3a://lyousbucket/logs/’

COCO HjWdddteOdzOlsO IsOBdzdy® | ogs MmMazzyd ¢Olts ECOL Olsj
HOdzdzd sy BlIs IsOBdzZdyoOlsO d@tsyj HO My fsyjsOls d HO MmJ

SELECT status, count(*) AS count
FROM logs

GROUP BY status

ORDER BY count DES;

[Mojdz ko ® HOddzdls] ©ls SBEOBBSCOLO (jLEzdsOki ks &l
leddsjtejd Hi veQL mStdyls:

INSERT OVERWRITE DIRECTORY 's3a://yotucket/results/'
SELECT status, count(*) AS count

FROM logs

GROUP BY status ORDER BY coubESC

4. 7 OC dz¢ yg deqd §

Rdzsj ctedtcOdzj sts  dzO A WS d Hado
dgdeW e OMstczC skztcO, dWiClkdodes Efts
HOdzdzd, BfbddidL JtceOdzgj dO t©OL - BH
fcLosdzvo O dzO BdLdzj M st OdzgdL Oyd
COlsts Mi hjotj dgj dedets fMj o) LftsdzL 9 O
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Rdzso Olsdoded ddzW StesOydsdeded MdMlsj &sd d s o
fesHES ]

Innovative Information Systems and Technologies for the Distribution of Organic Products
dded [ jBdje0
dBMIstcOC Is

PSOddshislsO &0 Isj kOO0 fusdLlsdyud® Gl d&OcOfss O tlst
Bj SBRBHBEMssO Sl foHSBEGY e Odsj kO jWjCldodasmlslso

RdzW stedzOyd sdeded Is § mMdMmisj &3 d Isj ndetsdztse d d dgetcOw s ¢
ftejHdL o dC Olsj dziplse O, COts kdzj mMdew 9 Ols E§ftcOodzj degd j Ists d
HisC dzOH gL Mmdzj Ho O tesdzv Is © dzO ddztso Olsd o dzd Is § d dzW¥ st
i oi teh j dzfjlse Odzj Ists dz0@ HdMmistedelkzydwls® &0 Bdt fsHEZSIS
BdzsCyj2dz d OoalktsdizOldL Oydw dz0 dsedmisdydedlsy fjteOyd:c
COo¢ Isyj sMdckztewo Ol oL teOyYdetsfyls, ftesmdzj Hd BBsMIs d ¢
HsfMisOeaCd. [BMi yHOI fMj HftejHdLoadC Ol dzflsoa OIsO d B Otedj
COCIss d BIi HJhdlky Ibjdznjdydd o HdedlsOdzdL Oydqwiso d &M
Abstract

The relevance of the topic stems from the growing global demand for organic products and the need to
improve efficiency and transparency in the supply chain. Information systems and technologies play a key
role in addresmg these challenges by facilitating the management and distribution of organic products. This
scientific paper examines the role of innovative information systems and technologies in enhancing the
distribution of organic products. By exploring technologies such as IoT, blockchain, and automation in
logistics operations and warehouse management, it emphasizes how these tools provide transparency,
traceability, and operational efficiency in the supply chain. The challenges and barriers to the adoption of
these technologies are discussed, along with future trends in the digitalization and sustainable development
of organic products.

sdzt yso d BHlsB:tcsHzCIsd, HdMlstedsEzydw, dJdaW sted3Oyd tsdzded
JEL: Q13, L66, 033, D83, M15

Il e HJdad g

| zsB Odzdzd W Is f OL Ote dzO BdB HttsHEzCIsd BB dzv L O L dzOydls
ZOtcOMiso O OO e jHisd] detsils dzO Y slstejBdlisg dzd Is§ LO L
tcOLodlsdy d Jlbduydedlsi fwOCIsdSd fted ftosdLosHMse s dzO

d deofdlsSd BJhj wyjdzidz dzO 231.52 BJdzdOttH O HBZOKO,
(Grand View Research). visL d Ld&z2Oydilsj dzj dz tci Mils s

I 5CkstcOdzs, $OLjH©O Af tscdilsds omal asi netidva@unaedg H sTls 0o ¢ dls j
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HdfMistedekydwisO dz0 Bdt fesHkSlkd, SCtdsts fjHMmlsOs dva
Cdeo j ey sdeOedzedlsj fMlssCd. 1dt fesHkSlkdls) st"sBo0O HO
sBOBBICO g HdMsedekydw, Scjkts dLdMCoO daj i Si f)da
sls o j tod ¢ Ols GMatzeyhi etaliy2028) ¢ d

gz desmislsO dzO EZftcOodzj dzd jIsts dzO HIMistedBlZYydwIsO dat
COCO ItcO22 dztsfls, Cjlsts ftcOoad otj d3di ot yYykomlse dlsi dzdz
COyd mMsoaslss dz0 HsHEZCISO. [MmMejdz Iss9 O, fslstcj BdIsj dzd Is
Slsdshmdts ftsdLatsHO d Mjtelsd¥WdSOydtsdzdzdy MisOIlskzm dzO
ftosmdz HWo Odzj o toj Odzdzts otej A3y, SCBdlts BSOS HO tsMdcl
MisOdzH Otelsdisj L O Bd HtesHECId. RAlJcttOYyYdwIisO dO ( dztse
tsls Mi hjMmlse jdes L dzOyjdzdd LO SflsddB3dLdqeOdzj dzO IsjiL d ¢t
ZO0 HBMkOe¢Cd d2© Bdts JttsHbkzSIsd. ROzW BtedzOydtsdedzd sy md m
(loT), BdzsCyi2dz d OelssdOls qL oydqw BOIls f tslsj dzyd © dzO

q
ftesHEZCIsd, CObts ftsHBBtWIl ftetsL tcOydtshislsO, ftetsMmdzj Hd BE
sMdekztewo Ol o toj Odzdets o tcj d3i H Odzdz LO kEmMdazsedwisO, ftd
fsLosdwWeo0O2Cd dO0 SCtBYOdJdlsy HO cOLOdsdLOls M slkojls
ko O, OolstsBOIdLOYdwisO disyi HO tfldBdL JteO® dsecdMmisd
fsHsBted MEttsMmislsO d @og&m¢nm¢mmwsqa@qb; tcOL ABH(J

MOEBOCIjedMmisdCd dz0 Bdt fwsHECIdls] d fwjHdLeds O

[ftejHjdjddi d ROLOSkjtedmisdSd &O Bdts fsHkSIkdls

ftocsHESC Iy Mj lsedziyHOI d ftojtcOBSIS Ols Mi
tcdtstedlsdL JteOIls dLfBdL o OdzjIsts dzO JjMmisj Mlse jded o,
HJ, ststcso j, Gjdgjlsdydes BsHdW dydteOdzsd tec Odzd L
wils dz0 MmMbtesed dqLdmEoOdedwy L O MmMjtlsd¥dscoydvw,

[ Medvy wjedzOiRj dzls L O BdBs ftesHEZSIsd JZamkekak,d f SH
2023) ltetsyjfmils dz©@ MjelsdW¥ S OyYydy cOwOdlsdtc®, yj BdB f
ftesdLotsHMisotslsts, tsBtcOBGISEBls®@] l§fs HAE@ sicdB s RS Isd i,
ftslstej Bdlsj dzd Is § ¢d aiHuctoedsindsle dzd Olgts jfsdzse d ydets Ekfls
Ctsdzo j dzyd sdzgOdzdzd sy ftesHEZSCISd. 1 d 6 -ofdidigsHClzt Isyfjlsded , y j Shdsisls
dzi sBrsHJBsMISISO s ftojydLds EftcOodzj dzdd dzO Isw 3 dzOls
Msts2 dzsisls©. 1 stcOHd odMmMtsCdlsy tyOGSeOddw dO Y tsistcj Bl
2O Bdts MjtesdW¥WdSOydwisO ftejL yYw dzO(&Gang andsHusn@n, 222P) H sfls O

JejHdLO GO dzZhlso © fted HdMisedBEZYyd™IlsO

rdmstedezydwvisO dz0 Bdts HftesHEZCISd Mi LHO O tBJjHJdYO

94 dzydosdzOdzdzd sy MlssCd. 1 CtdHis;] ¢ dite s§ tc HaOk & lisdi Isizfs fds d3d
sjlsduyded € tsdzfd tco Odzls (. v B0 OgYyGdisdp dz@j dztsg d ffls of
sdecdzOls His fYtslsteijBdlsjdzdlsy o flsdB3BOdzds M Missw dzd J .
ststed CObts Isj BB jtcOlskzeO® d o dzOy desfyls, Ctsd Iss dzOdzO @G
dzmf stels d(MishevramCotpjanadaj 2009)Md 6 Ztew 9 Odzj Ists dzO f tetsMmdzj H d c
ket thdsodts ftijHdLodSC Ol dzlses. 1 dB ftesHEZSCISH IS
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9JtdeOIsO d&O HBMIsOe Cd, LO HO My GOtGOdzlsq’tGO, Yd

Il slstejBdlsjdzdlsy ofMmj ftejuyi dLdmSe O Hsfplsi f HB ddaW &
ftetsdLodH]dd, Csjlss dzOzOG O led311®dzq’q’ISJ HO odz HicW 9 O
sjLd ftesyjmd ti ydts COCIsts oty d3d 4 A3S 5, sOCO0 d
ddeW sted3sOyd tsdzdzd fMmdmlsg d3d d Is | » dats dABragrdirov, s2015) i [ fj dndsde j
zse d misd ydzd Is 4 lftGJHq’Laq’QG)lstzfnlsaO tej cdzOyddlsy o MmyJ
EmMddzdy ft tlsdtsh jdedd dz0 HC kR dZlsOydwilsoO d i tslse jlIsf
tcj GzdzOlststedzd dLdMC o OdzdwY dBSYj HO HBSOjH] HEBS LOGCEBO

RZOBOdzd dzs Isw n dzOIs© Mis 52 dzts i ISvanfHiltgnetah, @PA) Ols | dzdzsfls dzO ¢ O

vjodsdzsedydd tjhjddy LO o jSHEdYe Od &O ftojHd
| 0T LO dsddlststeddze o toj Ockzdzs otej B d OobtsdkOldL Oydw

Rdzlsjtodzjls dzO dzj " OlsO (1 0oT) J bttOdhitstedzdtcOh © Isjn
ks fsLotsdzV o O dBsddlststecddze o tj Odzdes otej d&3j dzO 1§ tetsH |
stcs2MmMlsoa © COts RFID IsOGétsaj, GPS bttOCjted d MOl
JHO, CObt IjBfjttOkzted d o &zOy dtsfls, tMdekttwes O©2¢d,
d Mmi slke jlksmMiso O d kffdtse dw. vjLd fmjdzL sted ftoj HisMlsC
sHEZCIdIs ], ftejHkftejyHOO0BO2Cd dtsedMmisdydedlsy fjtcOls
tc O d3(Xlethegn, 200).1 Of tcd d&3j tc, Htod HIMlstedBEZYdWIsO d2O f toj Mmd
GOIs HO B/ HOIs 9ctOHjdzd © ItcOdhf stclsdedlsy §tcj o 5L dzd
St IsjBf jtcOlskzeOIsO dzOHoadhd HsfkfMmisddkdlsy cteOddyd, MM,
BscOOHEBPMJLOIls fftotsBdzy BO dzj L OB O9 dzts. sOLd 9l L ditsy datsfl
dLdmC o Ol fmistetsed Isj B jtcOlskztcdzd EMmMdzsoedw L O L Of OL 9 Odz,
(Taj et al., 2023)

0]
f
6
6
6
0]
ts

GBI 0

Rdzsj cteOyYydwisO dz©0 | oT iy Warehouse Management Sy
ftcOodzj dzd j Ists dzO L Of OMmdlIsy , COts cOLOdsdO, Yd it
filsd dzOdzded bEfmdztse dw. Ut 0O dZOBOdzw 9o © ytsoe jh Cdlsy Gtej h ¢
I hjotej d3j dadats szr]QtstsWaO f totsyJd fBdsi pt altf, 023 L ¢f o ldzdziz@dd L dia®C
dfnls;d3d Ld2Oydlsj dzdets f tsodh Qo Ol jWJiClsdo dzsfisls©O dzO dzisec
0] UtGOSdZJdZdJ l dzj HicW 9 Odzj Ists dzO@ | oT EMmMlstes2Mlsa O HSY
SLotsdzZVW 9 02¢d d&O SR Odzeddlilsjy B toL ts(Dragdmirpy 2DE5Y tc Ols dzO

S

EsCYj2dz LO (oL cOydtshls  fteshdiHdBshls

1 dzsCyj2dz IsjrndzsdzsedwisO f te
steOdzL OCydd o OBl dzO o j
utse O smtse j dzts 9 Oy dzts L O B ftesHEzCIsdIs] , Ci Hjls
HSC OL Olsj dzils e O, Yy fGtsHESIsdls O ftesdL oj HJ dzd, sB tc
MlsOdzH OtelsdIsj . 1 dZsCyj2dz fsLets 90 Ml RtcOdev 9 Odzy dzO M
ftesyi MO, Cjbkts cOOdsd©LO, Yj VY4 dzsmissO d&O Bdt f tH
dLfsdzL 9 Odzj sts dzO BSSCYj2dz, SBBRBIOdddlsj dBscOls HO L O
9 C dzt ydlsj dzdets ddeh stedzOydw L O W j tedzOls O, B IssHdIlsj dzO
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kteOdmy stels. 1 slsjadljddls] &scOs HO §sdzyOls lOLd
sk yOls §i dzdz0 L cOydshls L0 fesdLitHO d&O fLBHEZS Ik
fsltejedls] &M slsts HSo jtodj o O@bnjedaleal,d®@BislsO dzO BdEt

1 dzsCyj2dz 20BsOdzv 9 O tedMC O I dL BOBRBI dO § OL OO L
tcd HMisOo dzv 9 OlIs dzZOtcOMilso O  f tesB dzj 3, si 2 COlkts dvwitd
ditsSdlsjy yjdd dO Bdt ftesHEzCldly YtiejL BfMdektewe Of
CsHEZCKO, BosSYjRd kjodskscdvkO cOwOdsdtd, yj f
tsistcj B dmg Hitigfrisef al., 2020)

plstsBOdLOYdY d dLSEMme jdz ddzsjdzj Sl o dzscdmisds

o S o

dbolssiBOlsdLOYdws0 d dLSEkfmse j dzdov@s daPdzlsigtidivs Iso i (oA 1 9 j
HsMisOaCdlsj dz20 Bt fsHESkd. ¢olstsdOldL JeOddlsj MmdMls
Yytej L dOBOd&zY o Odzj dzO dzEY HOLO ls yYyse jh O dOij MO, f Gt
fsHBSt d2O el ySd, sfOCsoOd J § ZOkdJwOds dO &Owh
flescdsL eOdz O Isiehjdjlsts, EfwOodjddj @O LOfOonds,
Bl oL ts d jWjiClkdodsts HBMisOowdz ddBuezhens2020)ic ®f 2§ g o H A |
BOL dtcOdzd q’dzfr]lstslzd34dzlsq’ LO ftosedetsL qteOdzai 2O Isi tefj dzj Is
fiesHOyBd d WOCktsted SOkt o&jlsjstsdsecdyddls bkifdssdw

fesHESCIkd. uvco0O fsLotSkY osaO 020 SCtsifOdkddlsy HO toj ¢kzdd
jHshisde ddd fjCtsdkjted] LOfOMd. )} sHsBds, Opltdol
COLOdsdicOls, vyj Bds fsHkSlsdlsj Mj SeBcOBEGlks Ol

B BdL qe02¢d ©dMCO &l LOK wMWYoOdaj d L OYJOLOO2E
H d fls to d B(Eavaif etiald2023)

bolssdZOISdL OydwilsoO i hts ISOCO dOBOZYO O ol L d3tsy dztsml
sfJtOydd, Csjlss | sls tjh 0o 0Ohts L dzOyd ded ftcd tcOE
O lstsdzOIsdL Oydvw, SsBfOdddlsy BSOS dz MOBS HO § BHESB
cOLatsHdIsy] d HO cOLOM&ZIJKBOI, Yyd Bdts HtwtsHEzCIsdIlsy HEG
(Subeesh and Mehta, 2021)

ltcjHJLOdCOlsjdzmlso © d BOWdjted ftojH odaj HiGW 8 Odzj Ists

)|

ts
Ld
ts
6

i ftejCd whdedlsj §tsdLd s odsgj HcW o Odzjlsts dz® 1 0T, ¢
B fesHESISd, d"Csdits fejHdLodC O] diflse ® o L] fwlis
Is kjrdsdksedd fojHmlsOod s O L dOydls] zdzO0 B Otdj O,
B fesHECISd. JdjHtewoOdzjlsts dz® i otej d3j deded M Mlsj &g
i co cdzOyOdded ddzojmisdydd o ROLHEj®, mMeWlskzjtw d dda
f @30S dlsj BdL dzj Md.

IMme jdz WddeOdemtsadlsy BOtedjted, MmihjfmMsoakzoO® d L dzOyd
Bdztsets tjedtsded, SiHjlts BdLdzjMdly dzj ©OLY{BdkOEOl f
sjrndzsdzc-BOPEE dbfFs ftosdLotsHdlsj dzd BsSEOls HO dqLfdlsOls L Ol
dmisy &3d M bjrddlsy Ml "MjMmsekzoOhd fsyjmd L O EftcOs
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©OL yqlsOls dz0® tei yded dqzd MOt dd MdMmlsj &d. [BEuj ddj |
Efmf jh deslsts odzj HicW 0 Odzj dz@ jLd bkjrRdsdsedd o MjCltseo

1T Hjhd IsjdzHjdzydd © HdMbtedBEZYydwIlsO dzO Bdts ftetsH Lk

g4 dz20tcOMlse O sIsts Isi tefj dzj -fips0e sesdfftls j f tefts KNS DD daeff W o iy
Emlss?2 ydoe sfls, HdMstedBEzydwlsO dO Bdts ftesHkzSClsd mj d
ddzse Oyd d, Csdlsts hj HtesHI dzy Ol HO WtsttdwWls ddHbEzMmistcd
HdMlstedBEZYydwisO dO Bdt ftesHkSISd hj Bi HO HJSIlkEZo Odz
EmMss2 ydosmislsO d dOttOMmlse O disj ftslstejBdlsj dzmM¢d tsyoGc e O
bolstsBOdL2dYyEB®Yj Mdlsjy NMj LkdjfMmdd Cts&BfOodddls, HO Lk
LOGEBdIsy stcOHd ®©OLO OV d dO MtsSdlsy d HO sflsddd
Bl Hjhd IsjdgHjdzydd © HdMstedBEzZydwlsO dO Bdts ftosHEZCL
ol cdzj etsHdedW tslsf j YOlsilzinls t§2 f deerf fizO dz® dzg iy IselonjdffS tedpty g cfthgflsrd !
dLfsdzL 9 Odzj sts dzO Jj Csdzsedydes ydfmlsd Isjrdsdzsedd COIsts
CteddP ftodHBEJSdMs (HO0yjddy. i hts ISOCO, hj Mmj ke
B dzd B L JtcOdzj &O ©iOHI ydlsj ©k sfOSse¢d, COkt M
BOIs j tod Odzd . v iBndastriE Y dzf @sHzOdzyd HO dett®j otHJMO tot
ftosL cOydetsmils d fteshdziHddBksMmMis o 8 o jtdedlsy ZzO HtsMmis
dzj o L Bsy desislsO L O fBHBYdO dO JdWstedOydwisOo, Csils
Oolsjdaslsdydesmisls @ dz0 B dts {fjtedsjHzIE tdsts{dadzO Is Gt HECDm datffals@fup jlsldsts  dzk:
dzj @ HJ dzd, COts HdtjSlsdzed HBMISOCd Bls ftesdL ot
ddzdw Mmihs hj Md fbdRRidvls. 1 jthmtcdOoddL JtcOdzj Ists  dz
J cOsH scg@2 v L O Iswihn &BilsH d ot d3d LO HBMISOS ¢ O,
BedOydw L O Mmi Misswdedjlsts de@ digpORvds Qf dfOusdSWEdAclEn]S otafjW(
ftoesHkzGCIsd Mhj tOLhdtewvls Metdlsy EkEfmMmdzked yttiL § Otcls
jdzdw -mi ® eAldaedti veryfi. v O¢Cdo O -8t deQ sWctifimdfd®ond] tetfj 8 jj rozt
sOs € O, COts Ml hjotej digi dedzets L Of OL 9 Ols o dMmMsSdilsy Ml
H Iz CRsLdCslzifpls o j dad W I Ad dzls jhdgj SHS H] dLYBdzL 9 Odz L O OdzOdzd
G dzsL d tc Odzj 2O Isi toffj dzgj Ists dzO B dis-Istf gt zHIOJ . § tog 5 dytf
tsd3d ded Is § o Isi temj dzj Ists, BOLdwO2¢d My ZzO0 WOClktsted
fslstcjBdlsj dzmMSCd HtjHYf sydlsOdadW. vtso @ hj ftsLeotsdzd dzO
ZOBOdYIs L OckBdlsjy, Mol tcL Odzd f tOLO OV dzi dzO MlssCdlsy

FEFF-agr—o
FES @ = T

S T WO F W

] O% dz¥ yg ded d

Rdzso Olsdodedlsj qdztt sesOyqdsdeded MdMmlsj &k d Isjn
Ldzd S Oczdzdlsj ftejHdLodS Ol diso® ftod HdMsedekzydwisO dz
oT BdzsCyj2d d OolstsdOlsdLOoydw, sBdLdz Mdls] &scOols
WiClkdodesiislsO dz® Motdlsjy ojttded dzO0 HEMISOsLYOIHE I § t

dMsSd ©OLRsH] (J dzjlsiasfplodd HAED BH dgjCusd W § toj too@scE) oy,
&BdLSBHdBJ&d. 4 (ZOwOMlo Odzj Ists O § OL OO dz® BdBt &
B Oy O kY o SMdEkicws Odzjbts dzO@ yj dzsflslsO d kst Yo

Thsdsedd  f
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RLYBdzL oOdzg dzO0 dCtdesdij Istedyded d3j stsHd L (
qLMdzj Ho Odzj Ists A[BOLtSoOdzdj d tBlZYj ded j d
2016 cetHddO sls 1 OydssdzOdzdzedw MmisOlsd Ml

Using econometric methods to analyze data from the "Adult Education améh@fasurvey
conducted in 2016 by the National Statistical Institute

ddpy j dzd dz0 1 Odzj 80 ¢ dzj SdjoO
0B MlsttOC Is

] slsetsotste dzO L Odztsy jdzd Wi f st @ayrchdchg L O d
spkzyjddjilss dzO0 9l LtcOMmMisded ®tMdektewo ©® ddaW s
MisOIsdmisduyi ME OO hiBj ssHsdZtedY d &BOIj BOIsd yj f Soddvin fdim Is
dzZdots, SCtjlsts sy j HO HHag) s jodyd e Oalad d dgO dzPls & '
ZOHGtOH j d2Z0 MlstcOjedWIisO LO Eyjdsgy ftjL yjddw xydotl.

Abstract

As a response to the defined ldifg learning strategies, the study of education and training of adults
provides information about our set objectives. A more detailed level of analysis is achieved through the
application of statistical ad mathematical methods. In turn, those enable us to make timely and better
informed decisions about improving the set of the aforementioned learning strategies.

Kdzs ytse d migcgel: ftej L yjddy ydetl, dscdmisdudd &sHj dd,

JEL: C10, 121, | 26

e d3j deded ™ HJ OB U dz Mowls | dejsBrBHI®BES ysej s +
jdats YtejL Is. dzOte. Al OydsdzOdzdzOls©® flstcOlsjcdw L O
. ] Ghesottt d&O fslstjBdshislsO dO COyj Mise j dzO

cdv ] GLcOddLduO tf L bdd @l o ditsIstss dyj foztf jj H
HOdzs ks 1 OydtsdzOdzdzdv MlsOdmisdui MSd Jdhmlsdkizls
Els (1 #R) it fjetpdaddd 4d3jols wiedmlzse v ) [ & . |
9 0dzj Ists dzO ®BtOLBOOddjIsts d BBRyYyjddjlsts dO oI
JIss o wWOL ddqydedlsy Wtstedzdd dzO ULV Ar W ts to &3O dzdzts

dzd § ) . fted us d LO kyOfglsdyj ) sBtcOL ts9 Odzad j d

sy desmisd Is § LO BBOL o Odzd | d BeBlkyd ddg, dL f sdzL ¢
btedd d tBh jflsejded i sBdlsdw. [ jlktsHil dO OdSjls(d
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G Bleso O™ &0 oi feshdlsj, SOkt Mmj dLCd* ys0O oi L
jMlsts dzjects. [Mdzseo dzOO yjdz &0 dLMmdzjHo Odzj sts j HO f
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9 LicOMES4 (R.5) o bkyjdalsts §ted ko ydpjdefe dfjlefjo sldste v i) dip@diyiss
sBOLtsoaOdedy d wBRZYJ ded d , dzj W stcd3Odzdets tsBEZYjdedj d an
Wistedzd dzO v Ar MmJ sznlsOdzisaWs)O LO fijtedtsH ls 12 dj Mi Y
Ndotls sBroaOMNO ofmMdusd yd dzj dzOmsyd ded Ekydsded HJ 2 dztsfylsc
f SHSBtWGWY 9 0dzj dzO L dzOded W IsO, Edzj dzedwIsO d Ctdiff jlsj dalsdatsf
sO¢O d Bl tBh dqdsjteifm L O ddydd d Mtsyd Odzded vyJ dzqd.
ANBtodzOdzdzts tsBOL 59 Odzdj Isds/odddzd Ctisgisusj dedij fteso j ¥ HO o fsB
yjdzstetsa ] LO sl jiMdsdoddzd So0dd¥dcoydw d Stjlt o
ddzd Mmisjf jdz dz0 ftetsW j MdtsdzOdzdzO C o OdzdW dS Oydw.

W tste 30 dzdzts Is t) i Btslz yjj dafjjdzy dzOftsyj dets d Bt OdzdL qtcOdets, dz
ftcdHtsB o Odzj Iss dzO Misjf jdz dzO tsBOL s Odedj ddzd Mls,
I eh 9 Odzj dzO0 dzj W stcBBOdzdesIsts tsBlEyj dzdy d@Bsyd HO BI HJ
OCi o HACHAYRItAIS) 6 dzd i, ModHjls]j dzMlse s ddzd HtekzE .
sMistvwisj dzdets lgts Yy ez gOdfsiu g dz0 ( f toj H dzOd3j te§ dzO) Zuj B
dh O Odzj 20 f j tefits dzO dzdzd Is-j fMusdzO dafif & § " dd dzdzlsigy dadft vts.te d3q
[
L
L

Mstswisj dzdetslsts tsBRkyjdedd MO weEUYjddy M oBkBshiso
9 0dzgj dzO f j yOls dzdS ded@lsfj, tc JEOWGde . WP dzd f e s W j fyd ts5 dzO dzdac
9 0dzi d2O CtBYslsi to, YteiL cdzjHOdzi dzO Is/jedzrp jdts S sfigiack
BicOL 59 Olsj dzdzO® vyj dz, fsMmihjdedw dzO &L jd, dmlssted y
j¢MmMektcL sotsH, Htsmjhjddy d&Z2O0 kEuyisdd yjdstesej, BdBdZdSG
[Yyj dz2C OlIsO dzO o jtosWisdesMislsO jHdes dzdyj dO o LteOMmls 25
v ¢ v sl fsmsyjddlsjy dOMtsSCd d&syj HO BI Hj dLoi teh j daC
BIssH M wowoO BYJdE OO YtejL cCctkzf OISO dzO o j totsW s dzts
zse dMmisd yded o j tc=ivlodgts fiyls digfs Hdgtslzd j. dzd

g4 Yyjdz HO fMj EMlsOdtsed COC90 | ojtosWisdtsMmislsO HOH,
25 d fwseojuyd eEtHdded HO tjhd HO LOfdh] WsttdOdds f
(BOSOdzOoi t6, BOGdMmIsi 6 dqdzd [1 &8 HBSCIt) hj BIiHJ] dLi

WFAOWO =00

]
¢
a3
9
d3
dz
dz
s

eSS E g IO

hgwls f tedetsaiaf fls dla@izd Is§ o J tetsV Is dats s iz € @BseH@ ,dzd W j( LTlg!
kO dz0 dzqdzj 2dzd o) esvWisdsMisdedlsj sHjddu i HP) 7§
Hsdvw o Odzj &0 yOfls s dgj HisMIsOli ydlsj dz® dzd daj 2 dzd Is
E HoOO |BsHjd&O | dOyqdqdz0 o0 bktjlsdieOdy dO L O
stsgded Is§ 4 tetsdsj dedzd o  Iogl WIfset Q ,dzd & O ¢ anaitgits fplini@ddQ) Blédis i O J
dls0) fsdj ddds 0. uvso0 CtjlsdRjyidgos d® 5OB® fjj %4
COWIY dzO

' LO IsOCi &9 odH WdClkdodzO ftetsdzj dzadzdo © j OCS J H dz
YO fpls jdai OYOMIs ]

[HdsW OCkstedzdWls dsHjd JBO odHO:

F{gI2-8 T O
NO I 11X 00
Sesg@dIE o

n=o~Ig=0o-
Q-
5]

1
gy ey 1)

[ desE W OC Olststeded WV Is d3tSHJdZ g0 o dHO:

Pi=- —:,ED+,EX+|3_5L R s 0 ) Hils )
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Pij ojtesWwisdetslslsO L O L OYf M Odaj § §z0 s 9 B KBS B O KB ©dz] |
BsHj &ZBMsPlsi ydlsj dO d&sH | d&zO.

s sty H MEJiydqwde oo dz0 kjLd d@sHjdd k¢ My ki thd
My ftejHmlsOead yYtejL BYJ 2 OO dzO Is. dzOte. h OdzlMseo O ftots
P
In —IP; 3

ZO0dktso OO s steydw ftejHMsOodo O Mmijyd¥dypzd Odzts e ¢
MBl Ho Odzgj dzO toj L Zdils Ol Isfis) Vde@dp dzd @ dzsedls d s IsOc
(logit) sH L@ ©jMHNEPSdrv® o jtsWlsdshlssO LO Y=0 ul
pjtecwisdsmisls® LO &Odrdyd) @O HOHjds weodjddj MY tew &t

wdzjH OS] BOdUjMSd (o] SBEEOL S0 Oded ™ dkescEdls BsHjdd s

10 iHdGEYOSkstdd™ dssH | dz:

P
L:j”1 ! =, +t 6, X, te (4)

T

10 dBdese tsW OC Olststedzdy dBtsH j dz:

P
L=ln- *'P =By + B Xy + BoXo+ e + PBnXn + e, (5)
T

1vStsd Blsdzdydlsj dzdzd yjtlsd dzO dsedls oisH | dzdls]:
1) ¢St o9 jteWilsdtsmislsO P fMj dqL&Bj 2D sascweo&dydlsy [0; 1
2) J1ifgtwjSd wuj L J dzddzj jdz mMfewds m, Ists o jtetsWisdesmlsd
3) 10 HO fj Byjdd "OdfMmils LO jHJddyO f{ftsdkw dd do |
fsdzzygj dzdlsj L.
4) sOCIts d fted ofmMduSd ojteswWisdsmisded BtsH | dzd, BYJ dzf C
®BSN4 HO Mmj dLol whd-BAWIdl] jS500e@O] dOR [ s) . 1 KjH
[ jsHO d&20 BOS M BOdzdetslsts ftcOoHsSfsHtSBd] ddzd ftojlsj ¢ dzj
5) [yddwoeoOdzjlsts dzO f OO Istedlsj dzO dscdls &BtsHj dzdlsj d
ftotsdsj dglzdo © Bsyj HO BI Hj fjHMISOs jdz® ) BOLSt dzO B e
6) AOCLkttdedlsy Hftosdzj dzdzdod dBsec Ol BIi HOI COCIts fftoj HMIs
StsSGOIsts HOHJ O COljetted?2dzO ftesdyd dzdzdo © EZyOfmlseo © ol o
stcOdMY stedsdtc® o WdSlsdodzO (HI Bd) Y tetsd3j dedzd @ O.
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sOCIkts d fted Htekzed JCtdtsdjlktedydd LOsdmddshisd, LO
BsHjd Mj fttjdddz0o0 ftojL fesyjHzedls] L O yjdio &oO
Misjf jdzlsO dzO0O oL OddtsH j2Mlsadj. 1i Ldtsyded dzOydded L O dzO
ftejlsjedjd [1fs dkd &jissHO dO &GOCHdBOddslsts 0o HIS
YtegL [f1. wdzjH fokzyOsOdj &0 fOO®Bjlstedlsj dzO d
ftcjHMisOodlsj dzdzO L o9 OHC O Istew B fOMN @ Ofn Iy @ldsch fiy led iz} fmSOfzdL dgd
i s jyHO flesyjHkzLO 5 MsOldMsdujmMSO ftss jtsO
BjlksHd, CObt dOftddjt &BjlssHO dO | OdH, &jlsHEls do
PHtsBdes j] HO fj dLitdzLo O &BjlstsHi s dzO 1 OdzH, § stOHd dz
lted fteso jteC OISO LO OHJ SoOlsdetsMmils dzO dsH § dzO Blsdetsea 5
HjoadOdemMO d fteseo jteCO yYtejL nd SoOHtOl tOLtejHJdzj dad
] SPSS ko jtcC OO LO OHjCoOkdtsils dz® &sHj O Mmj 1§t
BsHjdz stewBo O HO fj MOoded ) Afi dzdedw BtsH j dzii . 11 dzded

T 100dMdBOO ftosdkj dddzdo © JBO Mmi hslss o tesW Isdzs s dat
sy dzv o O;

T AEdzSydwilsO &0 LOesdMmddishls o i ddzdW BsHjdz j i " Ols

1 1teswls 20 f OtcOBj Istedlsj o i dzdegdw BsHjdz j tOo j dz dzC

RLMdzj Ho Odzj Misj § J dzls-d tedfO MesLO@H dticHs d[fiplg o dejj ¢ toj Md sdedzed 3
BilssHd LO dLydfmdzv e Odzi fMddzOIsO O dz@ff tcf GE® Bi fdB | ¥ a
MO ftodasyddd ftod dtsecdls BsHjddl], §fttOHd ~O0OCIsj tcC
dLBjtedlsjdzd, Stdlss BdrO dBsecdzd HO HOHOI wtedjdadsdte L O
MO dLiitedljid doO 1. Wt suv. stiggdzdte., IHMIRSES L d
ol LCOO j2) iHGpliet] oRj d&3i dgv Ctsd ©ls Mi atej d3dj deded Isj C
gz, ki 2 CObts ¢d fMydlsOls L O dzj HBlssdkzE 59O dzOH j 3 Hdz] .

10 oafmMduyus¢d dqLettsjdzd HB kS BfjttOydd ft tyjdto d&oO d
fMisOdzH Otelsdzd MlsOlsdMmisdyuynedsf cSTBRORFTd CAPSH, HBkzcd.

ltocddzisy jdzadj dz0 dztsEdls agtsH j dzdlsj o dLMmdzj Heo Odzgjlss A[BtO

M j ydodzdL JteOdzdwils MmMsWisizj te

RLYBdLoOdd MO dzj ctekzf JteOdzd HOdzded tsIs dL fdzj Ho Odzj Ists
o jtosWwisdtsMislsO jHdts ddyy HO M LOfdhj ol o W itstcd3Odzdzts
HSCstste Ot j dz@ 25 &. d o] uj.

1. l smstcswWo O3y dBSHj ZO dz2O0O otci L € OO
L:ln%:ﬁu 4B, X, +e
VtcOodzj ded j ss ftcdHtsBdO O 9 dHO:
L=b, + b, X,
Cl nbith; MO By de€ d delfp POz stedls

4 fEBshIsO dzZO SPSS ByjdvoOdi fOttOdi stedlsy dzO dBsH § &zO

v OC @p=0,8D6;5,=-0, 112 ulsOdzH OtclhyzO 9O 0ckHIOBEOO deRO

1itBasHd®BBs j HO Mi ftsejHOI MsOIsdmMisdudi MSd IsjMmlssej

ftesyjHkEO 5 MsOldMisdui MO ftose jtwwlC O dzO fndfslsjLrd (

Hye &zOfmd, udb,=Oyj de.djlsj tyj daj dedlsj §OwOBjsted dzO tjctej

dzj L d&z2O0ydd3d. wvj dzj BlsOLWwo Ol BBJjCIsdodss Mmi M jMmlsokzo OF O
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H hj c&ofmd, Wil Otsy jlszCidls j sy jdzj dedlsj OOy Isted dzO

msosqmqungq Ld&zOuddid  BkteOLWo Ol ©BjCIlsdods fi hj

a = 0,05

MtcOo dzvw M) fipjes* gi g => &

Odzls j e dzOls o dzOl ©, fydzj HEso
okd ®©

syjd HO GhkRol tedzdds dzzdzj o Ols O
Oljdzdzts d Ho OO (OO O

) sz uj dedlsj tej Lz dzls s fesojHjdslsts Mfjyd¥dcoydyis

sOBAsYY Wdyqdjdzsd dzO@ § OcO®Rj sted Is j

Variables in the Equation

95% C.l.fa
EXP(B)
B S.E. Wald df Sig. Exp(B)| Lower [Uppé
StepAGE -,112 ,010 | 122,944 1 ,000 ,894 877 | ,912
1*  Constant ,806 ,371 4,715 1 ,030 2,238

a. Variable(s) entered on step 1: AGE.

JYyj dzC OlIsO dzO f OtOd3j stedilsj dzO dzscdmisftgded o Jelistss@zts s d
BOC M BOdZdsIsts ftcOoHY sHESBJ] . liL thdts® d&O OO0
9dHO:

L=In- L= 0,806 — 0,112X,
1-Fy

li L sfdte® dO0 OCO LOfdmMOdtslsts ktOodzj dzdj Isi dzC ko Odzgj
Yied kojddujdd] d&O ol LOMssO f jHdddyO hOodkhsse OO
ytse j ¢ d&O 25 esHddd d ftojud, ddlsg dz ZO0 tJjfEkzBdzds O I
%, ¢St tejhddd HO Byjdedds o jtesW Isdatsmlis LO teOL dzd ydzd Is
25 Hts 65 ¢.) hj dLisdLe Odj E&Oa@;@d; 1. 1 IsOsB
pjteswisdtsmisd. uvOCO dOfwddijte, LO Ydlsjd dO {jfksdd:¢
LOf dMmo Odzy dO odMmhj GBteOL BOMER%b, jO 112006, dzd Wpj dzfQy j6 520G .

v OB d2RYOUdMdzj dzd o jesWisdsiisd LO LOfdme Odzj dz® o
My oW s dscdls BsHj O

dz0 o i

d clajtsWlis
25 0,120
26 0,109
27 0,098
28 0,089
29 0,080
30 0,072
31 0,065
32 0,059
33 0,053
*% *%*
65 0,002
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sO0BdZdyo 3 lwtseo jCO LO OHJCoOIlsdesMmils dzO
Omnibus Tests of Model Coefficients

[Chi-square [df Sig.

Step1l Step |[175,556 (1 ,000
Block J175,556 |1 ,000

Model |175,556 |1 ,000

vOBd&JYO "~ 3 YsCOL00O tjLbdzsOIdIy Is fttsejHjd IsjMmls
ftoeso jJtcC O BIYHE ABOLBadWI d&sHj dzfi, o Cdzs yo O MOBs Gt
Bsyj HO fMj dOftcOoad dLoaBHI I, Yyj BLOCO Codmistclzd tcOded W

)| ZOofmlsswh dw HBCdZOH B oMmMtsyjdzd jHAEO o L @3y desfyls
sB ZOMIssO® dzO tBtcOL B9 Odedjlsts. t OLBdte® M jOH I txiBBASOYS IstzEs Isdh
d BsyjdwoeOdzgg d&O0 MlsOIsdmisdydi MSd d&sH | dzd, dzfj MOds o MW
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[stedyOlsj dzdzd jWjSlkd d&z0 OolstskOldL dicOdzd s
B fcOo sdj cdeslsts B &SC dicOdsj &zO OS Ok dzls d
ftedfmi Mlsodjlsts d&zO BdL dzgj MO

Negative Effects of Atomated Moderation Systems: Unjust Account Blocking and the
Consequences for Business Online Presence

l Ofddzj dz0 U Ofmddzj 9 O

tdLs did

4 wOLoadIsdjlss dzO MsydOdzdedIlsy Btediyd d Isjrmdzdw dzOtcOMml
f zOIsW tstedzd Is j COs Facebook d I nstagram detOwls ¢
ftej HsMIsOQoawls d&O BdLdziMd d M LHOIjdzd d&O Mmi Hi tey Odzd
fslstejBdlsjdzd 5 ywdz mowis, COlts Mi hjotej d3j dedets dL dm¢
BJLBYOMdzsmls d lsetse stedztsMmls. 10 Mdzj Hj dzgj Ists dzO Mmi HI toy
OQoalstsdiBOIsdL dqtecOded MdMmisj &3, Ctsdists dzaj oddzOed HtOoawls
stsLd dOyddz e HdyoO ftesWddzd, MmMsttOddyd d O0SOkdsd Bdo

szt yso d HHIEdfds:Odzj dz d3ZOtc € j Is d dzc , SdzdzO2 dz B dL dzj M, ts dzdzO 2 d
Abstract

With the development of social networks and their growing contribution to the digital economy, platforms
like Facebook and Instagram play a key role in modern marketing. They provide businesses and content
creabrs with the opportunity to reach millions of users worldwide, while also requiring the maintenance of
high standards for safety and responsibility. To achieve this, Meta Group employs automated systems, which
do not always correctly assess the available content, leading to numerous profiles, pages, and accounts being
unjustly blocked.

Keywords: digital marketing, online business, online business presence
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stsydoOdzdzdIlsy e d dai MO ftetsMmists Hidsg d QG dzdeds off dedilsfin e &
ZOR dZOyd di3dilsy d HddZOBdyded Hoe e Olsjdzd dzO Ml o tej d3i dzdzOIs C
fts Ctc2lsts BdLdzgjMMils 9L OddksHj2Mlsoe® M Cdzdjdesdlsj Mmd
ChzsBOdzdzO HIEdkOd&dL Oydy sCtds 5.52 ®JddOttHO® HENMJ (
Mo jlsso desilsts T dgf jod®) dzdCifvVW Iss BlstcOL Wo O B toL Slss dzOtOMIs
st jdzs o ©WOLo9dIsdIlsjy tj 6dtsdzed, CiHjlsts HtsMlsi fi s HTS
L d2Oydlsj dzj di s tstels Rtst@0odpd dzdsOtgH B fis 0o Ols tsNdz®B dz, oL p e db
tO2tdd & oéLdw d oWtkdSO, CiHjlkts ©OLAtHdl] d dd
setcOdzd yOo Ols tcOL M Jtew o Odzj Ists dzOGlapakBigitéd tirgights, Q0BM)Isi § © ( Da

#syd Odzdzd Is § f ZOWtstcdzd ¢ OIsts Facebook, I nstagr al
LOBOoadzjdzdj d dzdyded SCtsdelsOCIsd, O M Htejotl Ol o Mmists
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Ml LHO8 Odzgj d2O HI dZesMesyYydz® §olstejBdlsj d&ZMC O dzZBW dzdzets s
BjLitjyjHlddzlsdzed o) L d3sydesmisd L O ftjydrjdz Hisfplsi §f HEB
BIHd]d. & Ekojdzdyd zOIsO ddzlsjtedzjls Mol toL Odesmils d tWOL h d
sls AtstcOISO dLftsdl o0Ols disBddzdzd Isj dzj Wtsdzed, COlts 87 % tsls
oMmMjchtl" &3 flsjdydod LO O0dcO)ydteOdzj &0 ftslstejBdlsj dzd

)| HdGdlsOzdzOIs© d¢C tsdztsdzd € O, CiHjbs oaMmMwets oL Od ks
ftoj HsfIsOoa wls ddzmistclz d3j dzls d LO ftojydL dets sOtc jIsdtcOds
BOwC jIsddzesodlsy CORBf Odzdd, CObts foLotdYeoOl dO Ctsif O
CORY Odzedd o toj Odzdets o tcj d3d , s d HO OHOfIlsdtOls fists
Odzc O dtcOdesislsO d o Lot hOj BsMislsO dzO ddzo j Misdyddlsg
ftosdzj dz2" S odRBzddS Oydtsdzdzedlsy S OdzOdzd, des d Mmi hdesmlsls O d
BOtedited d ftojHdEZOCO2Cd dzj sctcOdzdyj dzd o) L sy desmilsd L ©

ltedddjte LO dBOhNOBO d2O MtsydOdzdedlsy § dzOl¥W stedzd wsls
fzeBdzdCzoOdzd o1 98 WddzOdzmseodlsy dd3 tslsydlsd LO 2023 ¢
ftedotsHd Gl SCtds 117 KRJddOHO HEEOBO, s Ctdlsts
(META I nvestor Rel ations 2023) 14 SZOBOIO tsMisOsg
i Mo dzw 9 ®2¢d Ywsylsd 97% ks tBhdkj 2Z fwdasHd. 1C
ftedatsHd Bl 40.1 &JdzdOttHO HBLZOtO, Csilts § L dzOydls
[Mdetse jdzdwlils HWdz BIs kjLd ftwedasHd |jJ CcjdajtedtcOdz tsls toj
ftej HMsOQadzwoeo ©2Cd tl s s fyld 24% Mftw ks Mmi hdw
si cfjdzgi L Olol el HOO O tsdwWIsO dO0 f ZOLY sted3OISO ¢ Olsts L
(META I nvestor Relations , 2023) uvttOHdydBdadzdlIlsj 3]
sBr9o0Ols, dg BBEOL HO ftojHAZESY Ol Mmi hdlsy dJrOddL BB L C
otcj d&3J , COCodlts BMdekzttweo Ol MydoOodddlsy &ifidd &6l
HdedlsOdzded Isj toj € dzOd3dzed € O dzO dzd .

{Mmejdz omMdycd f sdztsy d Isj dzdzd fls tc O dzd mMtsyd Odzdzd Is j
ftejHdLodC Olsj dziplse O. bolstsdzZOIsdL qtcOdzed Is j mMdMmlsj &3d L O
dzj f cOo sd3j tsdzad BAZECdeOdedY  teEteOdzd yg dzdw, Csjlts MMy
ftocjHftedwisdw, t©OLYydlsohd dzO0 IjLd § zOLWstecdzd ¢ Ot timd
HdEdlsOdzdzO toj Odzdetsfls dzdf MOIO dzO@ jW jCIlsdoadets ftedfmi filse
ol L &3sy desfylsd d ©lsmdzOBt dafO A dd L Ol ffldse. ffjulsfts] o J uj dzj J
LO EmMfjr d EMmts2ydoe tsfls.

) sdzdsdSdlsj dz® META

| dzsB OdzdesIs s f METRI( € axf jydde® dzdzes Facebook, Il nstagr am,
CGdzsB Odzdzts ftedfmi Mlsedy d IseaO® d&OZOCO Mf OL o Odzgj Ists dzO
OB dIlsy dz2O oMmMwCO s tedmMudSydvw. v O o ¢ dzs YyBDPR & OFC tsdzd
[otestf j2MCdw MmisL, COCIts d fcOoaddzO LO LOMNdIO dzO f{ ts
Hi .oy Oo (. l tjLEzdzsOls, META IsteWwBo9o O ftsmisswdzdzt HO OH
Csdlss cOtOdzlsdtcOIls BJ LB OMdesMIslsO dzO (Y sIstejBdlsy dzd Is
ftcOCIsdSd.

1 stcOHd cdzsBOdzdzdw Md BROOIls, MydOdzdedlsj Btej 3y d
fsdzdsdSd LO tjeckddteOd &0 fktejBdlsj NSkt f§tojH,
i tWdteOdy d dJLYGK o 0dj @O f§ OYW ekl ol o ofMwesOo
sttdkd. uvseoO wEsdse Afi @ achydWffty , Mol L Odes M dzOMddzdj d
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d dkezo2d kstdhdsL, C(sdks Mj C(Sdstsddeols ytjL Misted!
BisHjtedtcOdzj .
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d HOBRskzBd? [ BeOL dZO OCOkzdzZlsO (Rdzlsj dzj SIs 1 slsteiBdlsjadl sdzdlsdS¢ O ]
fsHMk MOBSdzO O OolsjdzZsdyi MseMmlse jdzL OWoO Cd e ¢ dZOd3q 6 ©
Ols j dzfr fn © d3ts dzd y daf
JHOomd uj ¢ MizOdzda : .
&d y o JQﬁ]q’dztsOIs(ngggzﬂi:HUOds ) [gg&gz"ozqi%dnsdzqtsqco .
SteG Od dzOfmddzd § ¢ ttOL cOB 55y

ydd &0 njyo M HIBYOcC dzj 1 dzdats dzj Is
s BiStcH

d tc O dzj lskdlsdso o
otjHd aJchzOdzdaj)}szzggbg st Odzd v,
GO & j Chydsoscpl B3t sde)endel - ; d Mmisdlsdw
Odzj doi L teOMmlsda HJdeisfr]ls B e OdzH  t6 O dztl
f ] Ml s i Hi ) Oded
dats iy Is I
[cwod
Jjded [ OdzstejlsdtujShizOdc j Oolsj dals( }Sgﬁgiabfg
Msts¢d ststed3s L ZojhOoOc i HI toy Odal
Instagram
E ) dztz @
RLdsOd[antjdzIsOls(_ 1 4 9V tedzO ) ) 1609 j dz Slsy
Ao d de ste BO Y ¢ WhatsApp
| Olh § daq. 12348338;2:_ 1 600 j dz SlsH
fsojtedlsd « - . Oculus
o LY s dal
1 0MsSd L O
ftoj f stel €d
sid3 2024 ¢. [ruvd dBO wcectetsdzdzO BOLO HOdzdzd ls C

j
f zOl ¥ tstec dzd :
Facebook OCIkdoded 1Pubdk | sdE@ @dffsd®d  sSlstcj B dIsj dz
sl &3 Iswn d&BO Mi LHOHjdd Stz 200 ddzdz. BdL d
dbCIsdoded toj S ZOBSHOIsjdzd o [frud (5%).
I nstagram OCIsdo dzf2QHE s tc 3§ @flPdddddd § tslstej B d IsJ dzd
WhatsApp: 120H7 8 HBJ@EJOdesiddd  sSlstcj BdIlsj dzd d3j ipd ydzts.
Messenger 1 dzd 13ts d3d ¢ BiJw @2zd f sSlstcj B dlIsj dzd 34 M4 ydzs.
10 HO Mmj MmMteOad M HtesMdzj HW o Odzj Ists dzO® M OL 9 Odz,
GJdzl odtcOdzB . Bls dysflemidzs Zdzd C Odzdzd OCkbdoded df stz B Pls Pded
tbjh jddv, BOLJEOdd thdsedts &O dLSkMse jd ddisj dzjSls
OdzOdzdL Jte Ol oMWCO HfEkBddJESOYdqv, dLBBWOY jdedj ddzd odH
Ml Hi o) Odzed § , Csjlsts fslsj dzydOdzdzts dzOtclzh O © O d dzOIs O
COlts fftej 3OR090Odzj ddzd tseteOdzd yGoe Odzj dzO HEsMIsi O HES ISt
j HO fBSHHI 6y 0Ol MkOdH Otlsdlsj &0 MsYydOkdeZOLO iy O d
ftslstej Bdlsj dz, COlts BSOSO Bdded BIL Ol tedMCtojlsy LO ts

176



1T f.i€d odzLdlsy Gl Ooltsi3zOldL dtcOdO@ls @ tc Gstzd | B Bl dsWw
sBtcOBtSISC O d2O0 fMmi HiI ey Oded] Y tsMisOoew fFtoiHdLodC Olsj dziflse C
Mi LHOISj dzdlsy dz© Mmi Hi ) Odzd J . Jtejn"Cdlsj o t©OL 1 tsL dzOa (
st j desMisd HBscOls HO Htso jHOL HB dzj ftcOo sd3j todzed B dzfs
OCOkzdzsd, Ctsdlsts ofmi hdatsfils dzj dzOtelzh O9 Ol Y tcOo d ZzOKO. ©
yddlsts MMl Hi tey Odzd § By J HO B HJ fsetcjhdets dHJ dzlsd W
JWiClkdodesmislsO dzO0 BOtS jIsddzesodlsy ddi3 MsteOlsjecdd d ts¢

ljHdLodSC Ol dzlso ® ftjH dLSEMmIse jddw ddasjdzj Sls (Al )
LO fdzjHjdzj dz2O0O Mmi HI tey Odzed J Ists

[BHjtdOdzj Ists dzgO@ i HI tey Odedj Ytej L dLSEMmlse j dz dd
ftejHdL o dC Olsj dziplse O, stse jdzts 5 tslsdatsh j dzd § dzO0 dzj f to
fsdzdlsdSdlsy dO MydOddzdlsy e yd. ddzc stedIlsdzd Is g , dL
I nstagram, BOLKOI tjhjddwlsO fd dz2O fHtcj Ho Oted Isj dzdzts
Ooss@OIdL Oydw, IsjLd MdMmlsj BBd dej MO BJjLEFEL] yded. wf]
dzO Mmi Hil ey Odedj yj Mists MIlsOoa Ol X jtelsoa® dzO 0OolstsdBzOIs d ydzd
0¢COokzdzsd, MlsteOdzdyd d ftesWddzd, Htted SOl Isj dzj dzO
OoBHYI HEts MjtedtsL dzd §smdzi Hdyd, ¢ dzt ydlsj dzdes B dzts € d tc O iz
feduddzO, C5jbts LOLtzHd 90 dastedsOdzdzOO B L dzj i Hj 2 dats
sfdzseo j dz COROz L O ¢ jdzjtedtcOdzi dzO ftedmtsHd, COCIt d I
Czdjdesdlsy. 1 IsLd StdidsjSfls, jHAdO OoslstsdiOldL JcOdO ¢
ddzd BdizsC dtcOdzy dz20 ftesWddz ddzd fezBddSOydw, d&syJ HO H

1 sfpdzj Hdydlsj s OolstsdiOldL qmowqbg e h jddw, s
s sStcj H HOdzdzd tsIs 2023 ¢EtsHddzO ftsojyy Gl 33 oiqddtdz
B¢ dtcOdzd d dzd chomduJ@d 9 &JLZ&EOB O OolstsdOIsd
(Content Restrictions ed on Local Law, 2023) .
BOEZEd, BOCO d cEtsdzj &sqd Bcf ifmd, SCtdbts ttOL yYydlsol dO I

2,5% tsls Mz yodlsj detsgcfteo c1Ists zO0 ftsWddzd ddozd ti ¢c
MdtedBLdets ol LHj2Mlsoadj ol terk SCBRBfOdddlsy, ygqwists sdac
My oW dzO. 1 smMdzj Ho O BIss 91 LMIsOdziow o Odzy dzO IsjLd OCOkzq
COs o GEtdzy BO YOl ls MkzzyoOdlsj Mj HBCOL OO, Y4 BC
MistcOdzO dzO Al .

vsOBdZd YO 2: 1 zsC dwOdets Mi Hi ey Odedj 91 9 Aj2MBES ftojL

ldu M i 6y Odzd § Jtets?2 BdzsC dteOdzd w
b dzB Iz oBq 20

s 53 dzls Otc g 13.4 |

gl BdIlsdw 93

dlstcOdzdyd d ctlzfd 40,5 nda

l silsto j 33,6

1 tots ¥ d dzd 26,7 ~da

s OB dZdyO 3: 1 dzts€ d tc Odzts fr]J'HithOdzcu 9l 9 RAdzMIsOGctOd ff toj

I dH Ml Hi tey Odzed | I tots? B dzts S  to Odad W
dS Okzdals d 1,15 |
[ JHJW 50 ndd.
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vsOLd MdlkzoOydw M LHOs O Mt jds EwLoddts § tsdztsy j d
dzi Md. 1 dziL Of dzOIsSO L OckzB O dz2O tsfdzse j dz BOwLS j Isd dze 59
ydlsjdzjdz mfOH o HtdraHdl] d Hts LOckBO dO ¢ tdzf Iz
J HO BIiHJj WOIsOdzdets, si 2 COIts IWAadzOISO HJ22detsyls
di3sHj2Mlsadjilsts M OkEHdbstedwIsO. [MoJdz Istso O sdzdzO2
j d3d dzls ©Is Isjrdedlsy HBOwS jlsddzesod d BdLdzi M MisteOlsj 6
Hi dzetsetsHdh dzad EfmMddzdy d MjtedsLdd WddOodhtsed ddzoJ
JIss yYyjMmsts o9Cdzt yo© tOLatHd LO tj CdzOB, dBOtS jIsd dze
GOt IsjLd OCOkdiAsd BI HOI dzj ftcOQo ddzdzets  toj BBOR dzOIs
ZYHd HBdEOtd, O 9l LMsOdsowe Odzjlsts dzO dLcecbkejddlsy
[

QJJMDWQ—QD&'_UJ
Foddog™ &g
Q—Gxel—

dzq’CaO d ftesBdzj B s M tijfkzlsOydwis 14 ftcOo sd3j
j B3O COts dzdf MO deO® f(tots Wanq’tsdzO chJd3 ddzd ftetsB
BBd24d3q’ dzf Bl HOI OHtej MdteOded Motsy o tcj d3d dadats.
ks &0 folstciBdlsj dzdlsgj By § HO dLdMmMCe O L dz
dze s d COXdsfddddE] od Off sH j2Mlsedj M OEZHltdw
Mol teL Oded M odMtsSCd ©OL-~tH(J, des d M dzgj sBrBHJd®BsMISIS
Hd 203 ydzOls© Mtej HO d2O HIdGEdlsOdzdedv BOWLE j Isd dzc .

SOC WkdCydodded® kjrndsdscdvlks0 L O MmdjHjdi d&O &ot
Ml Hi oy Odzed j st

bctstedsdBdlsy L O BSHjtdeOdj &O i Hi ey Odedj ol » Fa
(Al') d BOMddedzts BERZYJddd (ML), WER ydodzdtoOls ytej L f
HOdzdzd o toj Oczdzgs otoj dBj . Odestedlsddlsj dLisdL o0l §©jHe
sctesdidd ®OMdod ls HOdgded, oCds yoOhd kjSMmsej, dLE
GOL 5L dzOo Ol &sHjdd d MijydWdudd ROLOCIkjtedmisdsd dzo
%O foddsdSdlsj dzO § ZOkY stdkOlkO:

1.0dOdzdL 2@ dzs sGifbi3dlsy L O BtcOB MBI O OdE@ dzgf M e DIso p dgw §
dLtcOL o IsjSMmMlstsotslss Mi HIi Y Odedj. uvtso O o9Cdzt yo O t©WOL G d
tcOL f sL dzZ0o Odzj dzgO Cdz¥ ysod HEARB d OdOdzdL dz2O Cwsdzlsj ¢
fsdzdisdSdlsy . g4 dzsy detsfylsls© o1 L dzgdC o O, CtsecOIss Odze stcd Is d3¢
dz¢ Odzind ¢ Olsts desdzdvw, MOLCOLI & dqdzd i sOW tsted .

2.0 dz20dzdL dz0 dL sBwcOy j dafftzc o lagd isf A PO i3t ¥ Isi todets L to g
dzO HIi dzB € tsdeapBelmMNYdzdLjO© (cOL f 5L dzOo Odzgj dO B j SIsd, Myj d
odH]BCdd]f s59 j . vy WmeOls HO L OMd gl tcf tygeh to jslicdzdf d 9 o L |
gL BOBO ddzd MddBotsdzd O GRBLOL O O. ltosBdzj d&3d o L dzad € o (
gddzd jHO O kdtseadds, COCIts j o MdzyOdlkj M dLsBtOy j d

3. sochBdhdeP® O@OEEt disesj M) SskBddde0 d sj¢hss:
o) M odLEzOdkddY OwB&ED. COBjOSEHL OFEY o @O & HI ©
fto] BORo0 ©dMSEO ls (sctejhdts Isi &S ko Odzj dz® Ctsdzlsj CMlsO

JiL
ftod
d 7
Jted
Cils

STHo
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JEjHdLodC O d&eilso ® ftejn MdMmjddlsj LO fafhdiHYo Odsj

lifw©ejSd wj bjLd dsHjdd MO ofjyOldvesOhd & Mo tsq
ofj hj Mj MBd MCoOl f dvStdSt Cds ysed 6¢tOddyj deg

lovtezHdesMis fted twOL § sL dzOo @ adejf dalz® IsH isdRdfizs® dA ts dzls §f eftpls :dzj o3¢
My smtsB dztsMisls©® dd3 HO tOL B jteOls i dzdegdV Ctsdzlsj CMmls dzO HC
dqdzd Skdzlsktodedls sfMtsB j dzsisd dzO HOHjdz dL BOL B e Ols
b zc stcdIsdzddIlsy MO MCdzsdzdzd HO HJj2Mlse Ols Mstetsets s h OB d
dL tcOL 3] di5liifs MBS Ols HO Bi HOI dzj ftcOo Jdzdets ddzlsj tef tej s tc O

2. [kfimlsodj O j dstsydtsdzOdz) dedzaftsdd Isisiusg O dajias Odsdzisty thizg
tcOL f 5L dz09 Ols dzt Odzlhd d ysej"<¢d JjdBsydd, Stjbts | Mts
dzO M d dzd 4 ddzd tjy dO tBeOL OlO. UJ dzj BscOls HO s
i Hi ey Odzd j Ists, € & il€ts g jdiqls tf st fHes@oed@®@dzi dzO0 M HI toy Odzed J
dzj dzOtckzh O 0 fsdzdlsdSdlsyj dzO Facebook.

3. [cteOdzdyj dzO0 o L ditsy dets ylsl iL fOte jH 2O ydiaBsh dsdzdztayly slzdtg B 2 Y
OHOflsdtc® Odkcttedlddlsj ¢ & dse O ddli stedROYdwY, §tesyj m
fosdjdd o wsBh jMmMsoslts ddd o dOyddd, ft Ss2ls KO
BseOls HO BMsOdOl dzZOLOH d HO dgj kM jwls HO ttOLBjteOls

tihjddw LO MfwOowdsg M GjHdLodC Olj dhlse OO, dOds
fldzj Hjdzj O fi Hi tey Odzedj, dzOkh OO s fsddsdSdlsj dO |

10 HO M MftOed M bjLd ftejHdLodC Olsj dziplse O, Face
LO dBsHjtdteOdzgj M ysoejhC¢d dBsHjtwOtsted. 1 MdzeyoOd dO fi
HO oL Jjdd COIjetstedydzts toj"h jdedd ddzd 30 eadmtst¢ tdmsc s
ZO0 Jj¢df ls tsBkyjdd BsHjteObtsted. vtsLd fndBtedHjdz § BH-
fsHtsBted IstsydetsfislsO dzO BsH jtedtcOdzj sts, COlts oL jdBi ftej

ltejHY OL 9 Odzj Iss tsls dzj cOIsd o dzd Is UtSijdZJHCfl{Cf ftotsdL
dListcdo Odzi dzO BdL dzj HfesWddz o § ZzOLW tstedidls zO Met a
sjrdduyuimMéd BIitwé¢d. J1dLdziMmMdlsy BscOls HO d3q’dzq’d3qu’tGOIs
Yytej L :
1. wdzjHo Odzj dzO Qo dqdzOO d OSlEzOddL Oydw dO f sddisd

[ Hdats tsds5 Oda@As j dzj M O, Csdlsts BdL dzgj Mdlsj Bse Ols  H
Ml Hi Y OdedjIss d tj S ZOBIIs] , Csdls fkzBdzdS ke Ols, fMisted
I nstagram tjHBoadts OCKEZOdJLdJOls Metsdlsi ¢ O ddzO, L
OHOf Isdte® Ml HiI Y OdzedJ Ists M tew B Isw . stsdi3f Odzd dIsjy Istew |
ftcOoddzOISO dzO § zO¥W stcdzsdIlsy d HO dLBWwWGoaOlk twdmMitsed fk

2. RLUGMG 90dzj 2O tojL jtodd S OdOdzd d ®Brzdzlsdf &zOY tsted3j

( Hdzs WilssBda@Asj toj " jdedw L O RBddedBdL qtcOdzj dzO L OcG kB
dLEOYHOdzj Ists dzO Bzdzlsdf dzOlIsW tsted3zd dets § tedfmi Misodg . 1 dL
f zOIsW tstc B3O, O HO HdojteMdW¥WdydteOls dadzO2dz ff stedmi Milse o
COdzOdzd ¢ OIts Twitter, Linkedl n, Ti kTok, Googl e ad

179



BdsCdteOdzy ddzd dListedeo Odzj dzO ftesWdd, i i LOfOLVWI
MotswlsO BOwKS jIsddzeso O d CtdBzded S OydsdzdzO® HJ 2 detsfls.

3. tjHtsoaded Otendoeod d BJSI f dzO H Odadzd

10 HO ftojHBlotcOIsWIls LOGEZBOIO dzO Mmi HI toy Odedj d dzd
StewB9o O twjHBSodts HO OkmndodtOls Mossdlsy keBddtOydd, ¢
Met a. vs9 0O 9CdzF yo© HOdgdzd L O 9L OddBBHj2Mseadw ) OREH
fzBdzdC o Odets o ftosWdddlsj. 1t bl d dabugds O figiz yd2L
OCIsdodzsmisls®O d HO fmj ol LMIisOdesad L OckBj dZOISO dda¥ 5tcd3O

4. woltcLoOdzgj M Meta Support d EkEfMlsOdaseoweOdzj dO ¢ 5

lted o9l LdzdSo0Odzgy O ftesBdzy 3d, Mol toL Odzd ) B dzsC ( to!
fMdzj Heo © H OMafaLBligdss blefplCenten © HBMIsi f HEts Isjrdzdyj MSCO ¢ tsH
sBYOdzo Oz Mtejh 2 tjh jddwilsO, oL jilsd tsls OoalstsdizOIsdL tcC
i hifmlse jdzts L dzOyd dzdd o ded B3OS dzdeslsts ftoj HMIsOo W dzj dzO
f zOIsW stcdBOISO tcOL Yydls© dz0 Mmdztsy dzd Odze sted sz, SCtsdlsts dzj
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Workflow O ptimization in Finance Using Multi-Agent Systems

Radoslav Dodnikow
Abstract

In today's financial industry, optimizing workflows is essential for enhancing efficiency and reducing
operational costs. This paper examines how ragént systems can be leveraged within the finance sector

to improve workflow management. We explore the challenges of implementing these systems, such as
ensuring effective communication between agents and maintaining system reliability, and discuss their
potential to automate complex processes and enhance degisking. By analyzing current advancements

and realworld applications, the study highlights the significant impact that ragkint systems can have on
streamlining financial operations. This research connects the theoretical possibilities ofbagedt
technologies with practical strategies for their implementation, aiming to contribute to the future
development of intelligent and efficient financial workflows.

Key words: Multi-Agent Systems, Finance, Workflow Optimization, Automation, Artificial Intelligence

JEL: C88, 033, L86

Introduction

The financial industry operates in an environment characterized by rapid change, increasing complexity, and
intense competition. Financial institutions are continually seeking ways to optimize workflows to enhance
efficiency, reduce operational costs, and improve customer satisfaction. Traditional workflow management
systems, often rigid and centralized, struggle to adapt to the dynamic demands of modern finance. In this
context, multiagent systems (MAS) emerge as a promising solution to address these challenges.

Multi-agent systems consist of autonomous, interactive agents capable of perceiving their environment,
making decisions, and collaborating with other agents to achieve individual or collective goals. By
leveraging MAS, financial institutions can automate complex processes, enhance dealsitn
capabilities, and improve coordination across various functions. This paper explores the role-afenulti
systems in optimizing financial workflows, examining both the theoretical foundations and practical
applications of these technologies.

Background of Workflow Optimization in Finance

Financial workflows encompass a wide array of processes, including transaction processing, risk assessment,
compliance reporting, and customer service operations. Inefficiencies in these workflows can lead to delays,
increased operational costs, and diminished customer experiences. For instance, manual processing of
transactions not only slows down service delivery but also heightens the risk of human error, which can have
significant financial and reputational repercussions.

! Ph.D. Candidate, Department of Department of Information Technologies and Communications, University of
National and World Economg-mail: radoslav.dodnikov@unwe.bg
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The imperative for workflow optimization in finance stems from the need to handle increasing transaction
volumes, comply with evolving regulatory requirements, and meet rising customer expectations for fast and
reliable services. Optimized workflows can lead to enhanced productivity, cost reductions, and improved
service quality, thereby providing a competitive advantage in the marketplace.

Traditional workflow management systems in finance are often characterized by their centralized
architectures and lack of flexibility. These systems are typically designed for specific processes and may not
adapt well to changes such as new regulatory requirements or shifts in market conditions. Moreover, they
often rely on manual interventions, making them prone to errors and inefficiencies.

Some of the key limitations include:

1 Rigidity: Difficulty in modifying workflows to accommodate new processes or regulations without
significant reconfiguration.

1 Scalability Challenges: Inability to handle increased workloads efficiently, leading to performance
bottlenecks.

1 High Maintenance Costs: The need for frequent updates and manual oversight increases operational
expenses.

1 Integration Issues: Challenges in integrating with modern technologies, hindering the adoption of
innovative solutions.

These limitations highlight the need for more adaptable and intelligent workflow management solutions
capable of meeting the evolving demands of the financial sector.

Introduction to Multi -Agent Systems

Multi-agent systems are composed of multiple interacting agents, each with the ability to act autonomously
based on their perceptions of the environment. An agent in this context is a software entity that exhibits the
following characteristics: autonomy, social ability, reactivity, and proactivity. This means that the agent
operates without direct intervention, controlling its actions and internal state and interacts with other agents
or humans through wetlefined communication protocols. The agent perceives its environment and responds
in a timely fashion to changes that occur and it exhibits-dioetted behavior by taking the initiative to

fulfill its objectives

In a financial workflow, agents can represent various entities such as data processors;rdakisisnand
communicators, working collaboratively to optimize processes.

The application of MAS in finance offers several advantages. They are flexible and adaptive, as they can be
reconfigured or reprogrammed to accommodate new processes, regulations, or market conditions, ensuring
the system remains tp-date. It provides more scalability, robustness and fault tolerance, meaning that
agents can be added or removed based on workload demands, allowing the system to scale efficiently
without significant overhauls and at the same time the decentralized nature of MAS reduces the risk of a
single point of failure. If one agent fails, others can continue functioning, maintaining system integrity.
Another positive aspect is the possibility of concurrent processing, enabling parallel processing of tasks,
which enhances system performance and reduces processing times.
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These advantages make MAS a compelling choice for optimizing workflows in the complex and dynamic
environment of finance.

The Role of Multi-Agent Systems in Workflow Optimization

Multi-agent systems can automate intricate financial processes that involve multiple steps and require
coordination among various departments. By assigning specific tasks to specialized agents, the entire process
can be streamlined. A good example would be a loan approval process, where MAS can be implemented the
following way:

1 Data Collection Agent: This agent gathers all necessary applicant information, including personal
details, financial history, and required documentation.

1 Credit Evaluation Agent: It assesses the applicant's creditworthiness by analyzing credit scores,
income stability, and debt levels.

1 Risk Assessment Agent: This agent evaluates potential risks associated with approving the loan,
considering factors such as market conditions and the applicant's financial behavior.

1 DecisionMaking Agent: Based on inputs from other agents, it decides whether to approve or reject
the loan application, possibly suggesting terms that mitigate identified risks.

By automating these tasks, the loan approval process becomes more efficient, reducing the time from
application to decision and minimizing the potential for human error. Agents equipped with artificial
intelligence and machine learning algorithms can process large volumes of data to support complex decision
making processes. Another good example, would be managing investment portfolios, where agents can
perform the following functions:

1 Market Analysis Agent: Continuously monitors global financial markets, tracking trends, and
identifying investment opportunities.

1 Risk Management Agent: Assesses the risk profile of potential investments, aligning them with the
client's risk tolerance and investment goals.

91 Portfolio Optimization Agent: Recommends asset allocations that aim to maximize returns while
balancing risk, adjusting the portfolio in response to market changes.

These agents enable financial advisors to make informed decisions quickly, providing clients with optimized
investment strategies tailored to their needs. Effective coordination among different departments and systems
is crucial in financial operations. Muligent systems facilitate seamless communication and collaboration.
Let s take for an example a fraud detection, wher
respond to suspicious activities:

i Transaction Monitoring Agent: Observes transactions inthea, flagging anomalies based on
predefined criteria.

1 Data Sharing Agent: Facilitates the exchange of information between departments such as
compliance, risk management, and customer service.

184



91 Alert Agent: Notifies relevant personnel when potential fraudulent activities are detected, providing
detailed reports for further investigation.

This coordinated approach improves the speed and effectiveness of fraud detection efforts, protecting the
institution and its customers. Agents can monitor the operational environment continuously and adapt to

changes promptly, ensuring that workflows remain efficient and compliant. Financial regulations are subject

to frequent changes, and compliance is mandatory. MAS can assist in maintaining compliance:

1 Regulation Monitoring Agent:. Keeps track of regulatory updates from authorities, interpreting
changes relevant to the institution's operations.

1 Process Adjustment Agent: Modifies existing workflows to align with new regulatory requirements,
ensuring ongoing compliance.

1 Compliance Reporting Agent: Generates accurate reports for regulatory bodies, demonstrating
adherence to legal obligations.

By automating these functions, financial institutions can reduce the risk afomopliance penalties and the
burden of manual updates.

Implementation Challenges

While multi-agent systems offer significant benefits, their implementation in financial workflows presents
several challenges that must be addressed to ensure success. Effective communication is vital for the
coordination and collaboration of agents within a MAS. Challenges include interoperability issues,
standardized communication protocols, and conflict resolution mechanisms. Agents developed by different
teams or using different technologies may face compatibility problems, establishing common data formats
and communication standards is essential. This will include implementing protocols such as the Foundation
for Intelligent Physical Agents Agent Communication Language (FAEA), which ensures that agents can
understand and process messages correctly. Another thing to keep in mind is that agents may have competing
goals or may interpret information differently. Designing systems that can detect and resolve conflicts
autonomously is crucial for maintaining system harmony. Addressing these challenges requires careful
planning and the adoption of industry standards to facilitate seamless interaction among agents.

In the financial sector, system reliability and security are paramount due to the sensitive nature of financial
data and the potential impact of system failures. Designing agents to handle failures gracefully ensures that
the system can continue operating even when individual agents encounter issues. Redundancy and failover
mechanisms contribute to fault tolerance. Security measures should also be considered, as protecting the
system against cyber threats involves implementing robust encryption methods, secure authentication
protocols, and regular security audits. Agents must be designed to prevent unauthorized access and data
breaches. Ensuring that the system performs efficiently under varying loads is also essential and it requires
effective resource management and optimization techniques to prevent bottlenecks. By prioritizing reliability
and security, financial institutions can build trust with clients and comply with regulatory requirements.

As the number of agents and the complexity of tasks increase, managing the MAS becomes more
challenging. Monitoring and controlling a large network of agents necessitates advanced management tools
and dashboards that provide r&ale insights into agent activities and system performance. This will help
also to have good resource allocation, as efficiently allocating computational resources ensures that agents
operate effectively without overloading the system. Dynamic resource management strategies can adjust
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allocations based on current demands. This is extremely important as excessive communication between
agents can consume significant resources. Optimizing communication patterns and using efficient messaging
protocols can also help reduce overhead. Strategically managing scalability and complexity is essential for
maintaining system efficiency and effectiveness as the MAS grows.

Financial institutions often rely on legacy systems that are deeply embedded in their operations. Integrating
MAS with these systems poses several challenges. We need to ensure that agents can communicate with
existing databases, applications, and protocols requires the development of interfaces or middleware
solutions. Data migration is also important as transferring data from legacy systems to the MAS must be
handled carefully to prevent data loss or corruption. This may involve data cleansing and transformation
processes. However, there is also the human factor as employees need to understand how to interact with the
new system. Providing comprehensive training and support facilitates smoother adoption and maximizes the
benefits of the MASA well-planned integration strategy minimizes disruptions and leverages the strengths

of both the MAS and existing systems.

Future Prospects and Emerging Trends

The convergence of multigent systems with advanced Al and machine learning technologies promises to
elevate the capabilities of financial workflows. Agents can leverage machine learning models to predict
market trends, customer behaviors, and potential risks with greater accuracy. This way agents can learn from
past interactions and outcomes, continuously improving their performance and dewkiog processes.

This integration enables financial institutions to respond more effectively to market dynamics and customer
needs.

Incorporating blockchain technology into MAS can enhance security, transparency, and trust in financial
transactions. Agents can execute transactions on a blockchain, ensuring data integrity and reducing the
potential for fraud. Agents can take advantage and interact with smart contracts to automate agreements,
streamlining processes such as loan disbursements or insurance settlements. This approach can reduce
reliance on intermediaries, lower operational costs, and improve transaction efficiency.

The integration of MAS with the Internet of Things (IoT) and multimodal interfaces can providinreal

data and more intuitive user interactions. Agents can collect data from loT devices, such as ATMs or mobile
payment terminals, enabling immediate analysis and respdhse.would also allow using multimodal
interfaces which helps customers to interact with financial services using voice, text, and gestures, improving
accessibility and user experience. These developments can lead to more personalized and responsive
financial services.

Regulatory compliance remains a critical concern for financial institutions. MAS can play a significant role
in automating compliance efforts. Agents can monitor operations to ensure adherence to regulatory
requirements, promptly identifying potential issues. This would mean that generating regulatory reports can
be automated, reducing administrative burdens and improving accuracy. This reduces the risk of non
compliance penalties and enhances the institution's reputation with regulators.

Recommendations for Effective Implementation

Successfully implementing muléigent systems in financial workflows requires a strategic approach that
addresses potential challenges and maximizes benefits.
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Starting with pilot projects allows institutions to test the feasibility and benefits of MAS in a controlled
environment. By selecting specific processes or departments for initial implementation, organizations can
validate the effectiveness of MAS in addressing targeted workflow challenges. Recognize potential issues
early and develop strategies to address them beforschik deployment. This approach enables learning
and adaptation with minimal risk.

To ensure effective communication among agents and with external systems, adopting standardized
protocols is essential. Utilizing industry standards will enhances interoperability, which facilitates seamless
integration of agents developed by different teams or vendors. It will also simplify integration, which makes
it easier to connect MAS with existing systems and future technologies. Standardization reduces complexity
and improves the reliability of the MAS.

Given the sensitive nature of financial data and the critical importance of system uptime, security and
reliability must be at the forefront of implementation efforts. Institutions should implement robust security
measures by using advanced encryption, authentication protocols, and regular security assessments to protect
against threats. They should also design for fault tolerance by incorporating redundancy and failover
mechanisms to maintain operations in the event of agent or system failures. Focusing on these areas builds
trust with stakeholders and ensures continuity of services.

The successful adoption of MAS depends on the willingness and ability of employees to embrace new
technologies. Effective change management involves providing comprehensive training that will equip staff
with the knowledge and skills needed to interact with the MAS effectively. Engaging stakeholders this will
Involve key personnel throughout the implementation process to foster ownership and support. This
facilitates a smoother transition and maximizes the benefits of the new system.

Finally, to maintain the effectiveness and relevance of the MAS, institutions should commit to ongoing
evaluation and refinement by monitoring performance metrics to assess system effectiveness and identify
areas for improvement. Gather insights from users to inform adjustments and enhancements is also essential.
Because of this it is really important to stay updated with technological advances and regularly update the
system with the latest technologies and security patches to maintain competitiveness.

A commitment to continuous improvement ensures that the MAS remains aligned with organizational goals
and industry developments.

Conclusion

The application of muhkagent systems in financial workflow optimization represents a significant
advancement in the pursuit of efficiency, agility, and competitiveness. By automating complex processes,
enhancing decisiomaking, and improving coordination, MAS address many of the limitations of traditional
workflow management systems. While implementation challenges exist, they can be effectively managed
through strategic planning, adherence to best practices, and a focus on security and reliability.

The future of finance is poised to be shaped by intelligent, adaptable systems capable of responding to the
everchanging demands of the industry. Miadlient systems offer a pathway to this future, enabling
financial institutions to optimize workflows, reduce operational costs, and deliver superior services to their
customers. As technologies continue to evolve, embracing MAS will position organizations to capitalize on
emerging opportunities and navigate the complexities of the modern financial landscape.
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The Role of Speech Processing Technologies in Modern Finance

RadoslavDodnikov?!
Abstract

In today's financial landscape, the integration of advanced speech processing technologies is becoming
increasingly important for enhancing customer experience and operational efficiency. This paper examines
how voice recognition, speech synthesis, and modern APIs can be leveraged within the financial sector. We
explore the challenges of implementing these technologies, such as maintaining security and privacy, and
discuss their potential to transform customer interactions and internal processes. By analyzing current
advancements and rewlorld applications, the study highlights the significant impact that speech processing
can have on making financial services more accessible and efficient. This research connects the theoretical
possibilities of speech technologies with practical strategies for their implementation, aiming to contribute to
the future development of voieaabled financial services.

Key words: Speech Processing, Finance, Voice Recognition, Speech Synthesis, Al, Customer Experience

JEL: C88, 033, L86

Introduction

The financial industry is undergoing a significant transformation driven by technological advancements.
Among these, speech processing technologies have emerged as a pivotal force, reshaping how financial
institutions operate and engage with customers. The evolution from traditional banking methods to digital
platforms has set the stage for the integration of veiwbled services. With the proliferation of
smartphones and the advancement of artificial intelligence (Al), consumers are increasingly comfortable
interacting with technology through voice commands.

Historically, customer interactions in finance were limited to f@meface meetings and telephone
communications. The advent of the internet introduced online banking, providing customers with remote
access to financial services. Mobile banking further personalized this experience, enabling transactions on
the-go. Recently, there has been a shift towards venabled services, influenced by the widespread use of
virtual assistants like Siri, Alexa, and Google Assistant. These developments have familiarized users with
voice commands, making speech processing a natural progression in financial services.

Speech processing technologies offer numerous benefits in finance:

1 Enhancing Customer Experience: Voice recognition and speech synthesis provide a natural and
efficient mode of interaction. Customers can perform tasks such as checking balances, making
payments, or receiving financial advice through simple voice commands, reducing friction and
improving satisfaction.

1 Ph.D. Candidate, Department of Department of Information Technologies and Communications, University of
National and World Economy,-raail: radoslav.dodnikov@unwe.bg
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1 Improving Operational Efficiency: Automation of routine inquiries throughdAven voice
assistants frees up human resources to focus on complex tasks. This not only increases efficiency but
also ensures consistent service quality.

9 Accessibility and Inclusivity: Voicenabled services cater to individuals with visual impairments,
literacy challenges, or motor disabilities. Additionally, support for multiple languages expands
accessibility to a global customer base.

This paper aims to explore the role of modern speech processing technologies in the financial sector,
focusing on both theoretical possibilities and practical implementation strategies. We will analyze
technologies such as ElevenLabs' voice cloning, OpenAl'stdepeech (TTS) and advanced voice modes,
NotebookLM's conversational Al, and Google TTS. Discuss issues related to security, privacy, technical
integration, and ethical considerations. Provide actionable insights throughoréhlapplications and best
practices.

Overview of Speech Processing Technologies

Speech processing technologies ensures seamless interaction between humans and machines through spoke
language. They include several key components, each playing a critical role in interpreting, generating, and
responding to human speech. This are Voice Recognition (Automatic Speech Recognition Systems), Speech
Synthesis (Texto-Speech Technologies), and Natural Language Processing (NLP).

Voice recognition enables machines to understand and process human speech. Automatic Speech
Recognition (ASR) systems convert spoken language into written text by recognizing and interpreting vocal
input. They analyze sound waves to identify patterns corresponding to specific sounds and use statistical
models to predict word sequences, considering grammar and context.

In finance, ASR systems allow customers to perform tasks like:

1 Account Management: Checking balances, transferring funds, or inquiring about transactions via
voice commands.

9 Customer Support: Handling routine inquiries through automated voice responses, reducing wait
times and enhancing service availability.

Speech synthesis, achieved through fex&peech (TTS) technologies, involves the artificial production of
human speech. TTS systems convert written text into spoken words, enabling machines to "speak" to users.
Advanced TTS systems utilize deep learning models to produce natural and expressive speech, capturing
nuances in intonation and rhythm.

Applications in finance include:
1 Interactive Voice Response Systems: Providing automated responses to customer queries.

9 Alerts and Notifications: Delivering important information like fraud alerts or payment reminders
through voice messages.

91 Accessibility Services: Assisting visually impaired users by reading out account information or
transaction details.
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Natural Language Processing (NLP) focuses on the interaction between computers and human language,
enabling machines to understand, interpret, and generate human language meaningfully.

Key aspects of NLP in finance:

1 Conversational Agents: Powering chatbots and voice assistants capable of engaging in natural
conversations with customers.

1 Data Analysis: Extracting insights from unstructured data sources like customer feedback or market
news.

1 Compliance Monitoring: Analyzing communications for regulatory compliance and detecting
fraudulent activities.

Technological Advancements

The journey of speech processing in finance began with basic Interactive Voice Response (IVR) systems,
which allowed users to interact with automated menus using-tonehkeypads or simple voice commands.
These systems were limited and often led to user frustration.

Advancements in Al and machine learning transformed IVR systems into sophisticated voice assistants. This
Al-driven Assistants utilize advanced ASR, TTS, and NLP technologies to engage in natural;acoatext
conversations. Their capabilities include understand context, handle ambiguous queries, and provide
personalized responsddey also services in multiple languages and dialects, enhancing accessibility.

Machine learning and deep learning have significantly advanced speech processing technologies. They
improved accuracy as algorithms learn from data, enhancing recognition and synthesis accuracy over time.
Systems now can adapt to new vocabulary, accents, and speech pisttbstnsf all deep learning models
capture longerm dependencies in speech and text, leading to coherent interactions.

In finance, these advancements enabletigad processing, which is essential for tisensitive financial
transactions. Emotion and sentiment analysis allows for empathetic customer service and targeted marketing
and analyzing speech patterns to identify fraudulent activities.

Modern Technologies in Speech Processing
Several cuttingedge technologies are shaping the landscape of speech processing in finance.

ElevenLabs specializes in voice cloning and speech synthesis technologies, utilizing advanced deep learning
algorithms to generate highly realistic and expressive synthetic voices. Their technology produces human
like intonation, emotion, and pacing.

Applications in Finance:

1 Personalized Customer Service: Creating customized voice assistants or automated messages that
resonate with individual customers, enhancing personal attention.

1 Multilingual Support: Offering localized services for global clients, improving accessibility and
customer experience.
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OpenAl provides advanced tetd-speech capabilities with natural and expressive speech output. Their
models understand context and adjust tone and style accordingly.

Applications in Finance:

1 Al-driven Customer Support Agents: Providing 24/7 assistance with consistent service quality,
reducing wait times and operational costs.

1 Reakttime Data Narration and Analysis: Delivering voice updates on market trends, stock prices, and
portfolio performance, allowing clients to stay informed while multitasking.

NotebookLM Audio Podcastlike Conversation Generation

NotebookLM, developed by Google, is anpdwered tool designed to enhance rtaténg and knowledge
management through conversational Al, capable of generating audio content in alcalt@shat.

Applications in Finance:

1 Interactive Financial Reports: Transforming complex financial reports into interactive audio
experiences, making information more accessible.

1 Personalized Financial Advice: Creating-diven advisors that provide tailored recommendations
through conversational interfaces.

Google Textto-Speech offers a robust service with wide language support, utilizing neural network models
to produce highguality, humarike speech.

Applications in Finance

9 Voice Notifications and Alerts: Providing voice notifications for account activities, payment
reminders, and market news.

9 Accessibility Services: Assisting visually impaired customers by enabling access to account
information and services through voice.

Implementation Challenges

While the benefits are significant, implementing speech processing technologies in finance presents several
challenges.

Financial institutions handle vast amounts of sensitive data. The use of speech processing technologies
introduces new risks. For exampleice data must be securely transmitted and stored using encryption
protocols to prevent unauthorized access. Voice biometrics used for authentication can be spoofed; thus
multi-factor authentication and as#poofing measures are essential. Devices used by customers may have
vulnerabilities, requiring robust security measures.

Financial institutions must comply with data protection regulations like GDPR and CCPA. Financial
institutions must obtain explicit consent and inform customers about data usage. They should also be
collecting only necessary data to reduce breach risks and allow customers to manage their data in compliance
with regulations.
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However, also technical challenges exist, such as integration of the new technologies with legacy systems.
This will arrise Compatibility Issues as legacy systems may not support modern speech processing
technologies, requiring custom solutions. Also integrating disparate data sources is necessary for accurate
responses. Another setback is that such systems may be rdstemsese and some scalability and
reliability issues occur. Such systems must handle increased demand wdhgaromising performance.

High latency can lead to poor user experiences and optimizing performance is critical. That is why
implementing redundant systems and failover mechanisms ensures continuous service.

Finally, |l etdos talk about some ethical <considerat
do this, training data should represent the diversity of the customer base, implementing algorithms that
minimize bias and continuously monitor for biases and corrective actions. There is also a need of
transparency in Al interactions. This would include informing customers when interacting with Al systems,
providing understandable explanations for Al decisions, and allowing customers-toitopt choose
preferred communication methods.

Impact on Customer Interactions and Internal Processes

On one hand, speech processing technologies significantly enhance customer experience. They provide
tailored interactions based on previous engagements and preferences-dfiveAbssistants also interpret

intent, providing accurate responses without complex navigation. Not only that but this systems can detect
customer emotions and proactively offer assistance.

On the other hand, speech processing technologies streamline internal operations. Tasks like data entry,
documentation, and compliance monitoring can be automated, increasing productivity and reducing errors.
Automation leads to lower labor costs, reduced need for extensive training, and minimized errors,
contributing to financial sustainability. A good example would be a bank implementing voice recognition for
data entry reduced data entry time by 40% and errors by 25%, leading to faster approvals and improved
customer satisfaction.

Future Prospects and Trends

Speech processing tools can be integrated with other technologies as well. For example, we can combine
them with with Al and Blockchain. This will enhance Al capabilities and lead to more cavexe
assistants. From security point of view, blockchain integration enables securadtbiaged transactions

and decentralized verification methods enhance security applying voice biometrics and identity management.

In the meantime, the rise of multimodal interfaces will allow seamless interaction through voice, text, and
gestures. This will lead to hybrid banking apps and augmented reality experiences.

However, the benefits are not limited to only improving established markets and services. A financial
institution will be able to expand services in underserved regions. This will be possible as voice interfaces
provide access to those with limited literacy, thus reaching unbanked populations through accessible
services. It will also lead to the development of products for the elderly,-paetited services and small
business solutions. For the elderly, there will be simplified interfaces and assisted financial management, for
the young educational tools and parental controls, and for the SMEsevaib&ed accounting and reahe

advice.

Recommendations for Implementation

Some best practices for implementation will be ensuring Data Security and Customer Privacy:
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Ensuring Data Security and Customer Privacy

Implement Robust Encryption: Protect voice data during transmission and storage.

= = =4

Adopt Privacy by Design: Collect minimal necessary data and anonymize where possible.
9 Strengthen Authentication: Use mufitictor authentication and afgpoofing measures.
Regular Audits and Compliance Checks:
1 Conduct Security Audits: Regularly test systems for vulnerabilities.
1 Compliance Monitoring: Establish teams to ensure adherence to regulations.
1 Maintain Documentation: Keep detailed records of data processing activities.
A sample strategic roadmap will be:
1. Phased Implementation Approach
2 Assessment and Planning: Identify needs, engage stakeholders, and allocate resources.
3 Pilot Programs: Test technology on a small scale to gather feedback.
4, Scaling Up: Refine based on feedback and gradually expand deployment.
5 Full Integration: Ensure seamless system integration and process alignment.
6 Postimplementation Review: Monitor performance and document lessons learned.
Continuous Monitoring and Improvement
1 Regular Performance Reviews: Monitor key performance indicators.
1 Customer Feedback Integration: Use feedback to improve services.
1 Technology Updates: Keep systems updated with the latest advancements.
Conclusion

Speech processing technologies hold significant potential to transform the financial sector by enhancing
customer experience and operational efficiency. They offer personalized and efficient services, improve
accessibility, and streamline internal operations. While challenges related to security, privacy, and ethical
considerations exist, they can be mitigated through best practices and strategic implementation.

Embracing speech processing technologies positions financial institutions at the forefront of innovation.
Collaboration among stakeholders, adherence to ethical practices, and a strategic approach to implementation
will drive the future of voiceenabled financial services. The time is ripe for concerted efforts to harness the
power of voice in finance, shaping the industry's future for the better.
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Text mining financial statements: challenges and opportunities

Georgi Emilov Hristov?!
Abstract

This report examines the use of text mining approaches to analyze statutory financial statements, addressing
key challenges like specific vocabulary and stop words. Through a case study on General Electric's
consolidated statutory financial statement, it demonstrates the complexities that need to be managed in order
to extract useful information from unstructured text (financial disclosures). The results demonstrate that
using offthe-shelf, well known Python library (NLTK) is not sufficient when text mining statutory financial
statements.

Kdztg ytsoe d textimiiidg, financial statements, information quality

JEL: C38, M41

Introduction

In the rapidly evolving landscape of financial analysis, unstructured data, particularly in the form of textual
information within statutory financial statementpresents both challenges and opportunities. Unlike
structured data, which can be easily categorized and analyzed, the narrative portions of financial
statement® such as management discussions, footnotes, and discibsftes contain rich insights that are

difficult to quantify. Text mining emerges as a powerful tool for extracting meaningful information from this
unstructured text, enabling organizations to uncover trends, identify risks, and enhance -oegign
processes. This report delves into the unique challenges posed by unstructured data in financial statements
and explores the opportunities it presents for audit purposes, tax authorities, and analysts. By examining
Gener al Electricbdés consolidated statutory financi
applications of text mining that can drive improved reporting accuracy and strategic insights in the financial
domain.

This report provides an analysis which aims to determine whether existing functionalities provided by the
NLTK Python library are sufficient for useful information extraction from financial statements. 2018 was a
year of financial distress for General Electritts 2018 financial statements are analyzed to determine
whether the results of this analysis provide the user with insight into the financial distress.

Discussion of Relevant Literature

The intersection of text mining and financial statement analysis has garnered attention in recent years, driven
by the need for more sophisticated analytical tools to derive insights from large volumes of unstructured
data. The literature reflects a growing recognition of the opportunities that text mining presents for financial
analysts, auditors, and regulatory bodies, while also highlighting the inherent challenges associated with its
application.

1 PhD candidate, Department of Information Technologies and Communications, University of National and World
Economics, Bulgaria, ORCIR00000029641-5133 e-mail: georgi.hristov@unwe.bg

2https://www.piranirisk.com/blog/generalectricsfinanciakcollapserisk-managementasestudy(accessed:
01.11.2024)
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Text Mining Techniques in Financial Analysis)

Numerous studies have explored various text mining techniques, such as natural language processing (NLP),
sentiment analysis, and topic modeling, applied to financial texts. For instance, Loughran and McDonald
(2016) emphasized the importance of adapting NLP techniques specifically for financial contexts, where
language nuances can significantly alter interpretations. Their work suggests that traditional NLP methods
may misinterpret financial jargon, potentially leading to inaccurate insights. Similarly, studies have
demonstrated how sentiment analysis of management discussion and analysis (MD&A) sections can predict
stock performance, reinforcing the value of integrating qualitative data into financial analysis (Li, 2010;
Huang et al., 2020).

Challenges in Data Mining Financial Statements

Despite the promise of text mining, significant challenges persist. Data quality issues, including
inconsistencies in formatting and terminology, complicate the extraction of meaningful insights. The impact
of varying accounting standards, as discussed by Brown et al. (2014), highlights how differences in financial
reporting can hinder comparative analyses across firms and industries. Moreover, the complexities of
unstructured data, particularly in footnotes and narrative sections, require advanced analytical tools and
methods to unlock valuable information (Beattie et al., 2004).

Practical Applications and Case Studies

Practical applications of text mining in finance are increasingly documented. Case studies, like those
conducted by Chen et al. (2019), illustrate how text mining can enhance traditional financial analysis by
providing deeper insights into corporate governance, risk assessment, and investmentrdakiagpnBy

analyzing financial statements alongside external data sources, researchers have shown that text mining can
lead to more informed predictions of corporate performance (Zhang et al., 2021). The application of these
techniques to Gener al El ectricds consolidated st:
demonstrating the potential for text mining to uncover hidden trends and facilitate more comprehensive
financial evaluations.

Research Gap

The research gap identified in the existing literature lies in the limited understanding of how traditional text
mining techniques, particularly without customized stop word filtering, may fail to capture nuanced insights
in financial statements. While existing literature emphasizes the importance of integrating qualitative data
into financial analysis, there is a lack of studies focusing specifically on the effectiveness of tailored text
mining approaches in enhancing the interpretability of financial terms. This gap indicates a need for further
exploration into developing customized methodologies that account for the unique language of finance and
accounting, thereby improving the extraction of meaningful information from unstructured data in financial
reporting.

Explanation of Methodology

To determine the challenges in text mi ning finan
financial statements for the 2018 financial year were sourced, preprocessed, and analyzed, following the
pipeline, presented in Figure 1.
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Determine Dimensionality

. Text Text Optimal Fitting KMeans X .
Data Collection Preprocessing Vectorization Mumber of Model Reduction with
-SNE
Clusters
Source:Created by the author
Figure 1. Methodological Pipeline
Data Collection
The financi al statements were sourced from Genera

are published as part of regulatory requirements. The data typically comes in PDF format, which includes the
annual report and quarterly filings. The choice of financial period (2018) is determined by the objective of
the report.

Text Preprocessing

The preprocessing of the text extracted from financial statements involves several key tasks: it begins with
extracting text from PDF pages, followed by segmenting this text into paragraphs. This process includes
removing URLs, numbers, special symbols, and names, as well as applying lemmatization and eliminating
stop word§ both general and cust@relevant to financial terminology. This comprehensive cleaning
ensures that the resulting text is uniform and focused, making it suitable for subsequent analysis.

Text Vectorization

The cleaned paragraphs are transformed into a numerical format using the Term Franuersey
Document Frequency (FIDF) vectorization method. This converts the text into a sparse matrix where each
row represents a document and each column represents a term (word), with values indicating the importance
of each term in relation to the document.

Optimal Number of Clusters

To determine the optimal number of clusters for the KMeans algorithm, both the Elbow Method and
Silhouette Score are employed. The Elbow Method evaluates the inertia (the sum of squared distances of
samples to their closest cluster center) for a range of cluster numbers (from 2 to 100). A plot of inertia
against the number of clusters helps identify a "knee" point where adding more clusters yields diminishing
returns. The Silhouette Score measures how similar an object is to its own cluster compared to other clusters,
with scores closer to 1 indicating bettisfined clusters.

The optimal number of clusters is found in two cases: one, using the generic English stop words list,
provided by NLTK; and one using custom list of stop words, defined by the author (Appendix 1).

Fitting KMeans Model

Once the optimal number of clusters is determined, the KMeans clustering algorithm is fitted telffie TF
representation of the text data. The model assigns each document to one of the specified clusters.

Dimensionality Reduction with-SNE

To visualize the clusters in a lowdimensional space-distributed Stochastic Neighbor EmbeddingNE)

is used. This technique reduces the kighensional THDF data to two dimensions, allowing for easier
visualization of cluster separations. The results are plotted to provide a visual representation of how
documents are grouped.
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Cluster Analysis

After clustering, the mean TIDF scores for each term in the clusters are calculated to identify the most
significant words associated with each cluster. This analysis allows for interpretation of the clusters based on
the prominent terms, providing insights into the themes or topics represented in the text data.

Data and Sources

The financi al statements were sour ce dwebsiteg wher&ener
they are published as part of regulatory requirements. The data typically comes in PDF format, which
includes the annual report and quarterly filings. This ensures the analysis is based on the most recent official
documentation available.

Objective of the Analysis and Assumptions

The objective of the analysis is to determine whethethatshelf, weltknown NLTK functionality (a list of
English stop words) is sufficient for the purposes of text mining statutory financial statements. To determine
Asufficiencyodo several assumptions are made.

Information quality

A successful text mining task should provide the user with high quality information. Information is of quality
ifitisrelevantii t has the potential to affect the userés
understandabl e and timely. Since timeliness is h
assessed in this report.

Technicalities of relevance and understandability
For the purposes of the analysis the following additional assumptions are made:

1 The information from the analysis is inherently relevant, since the user is interested in all aspects of
the results provided.

9 The information from the analysis is understandable, if:
o it forms less than 10 clusters, following the KMeans approach.

0 its content analysis (e.g. its IBF scores provide the user with relevant words to consider).

Results
The Python code supporting this analysis is readily available from the author upon request.

It was identified that the standard stop words provided by the NLTK library were insufficient for this
analysis. After initial clustering with KMeans, the algorithm formed an unexpectedly high number of clusters
(around 76- determined by both Elbow method and Silhouette score), indicating a lack of homogeneity
within the text data (Figure 2, Figure 4, and Figure 4). This result suggested that additional words,
specifically those frequently appearing in financial statements but offering minimal analytical value (e.g.,
terms like "statement,” "report,” "financial,” etc.), were influencing the clustering process and leading to
unnecessary fragmentation.

"o

1 https://www.ge.com/investeaelations/annuateport(accessed: 01.11.2024)
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Figure 2. Elbow Method for Optimal Number of Clusters (without custom stop words)
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Figure 3: Silhouette Score for Optimal Number of Clusters (without custom stop words)
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Figure 4: 76 KMeans Clusters (without custom stop words)

To address this, a custom list of stop words was created (Appendix 1) to capture these redundant terms. This
adjustment significantly improved the clustering results by reducing the number of clusters (from 76 to 19),
creating more coherent groupings that better represented distinct themes within the financial statements
(Figure 5, Figure 6, Figure 7). The refined clusters now highlight the primary topics within the document,
such as performance metrics, financial position, and operational details, allowing for a clearer and more
actionable analysis of General Electric's 2018 financial performance.
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Figure 5: Elbow Method for Optimal Number of Clusters (with custom stop words)
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Figure 6: Silhouette Score for Optimal Number of Clusters (with custom stop words)
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Figure 7: 19 KMeans Clusters (with custom stop words)

Additionally, analysis of the THDF scores revealed that the most significant words were too common or
generic, offering limited informational value. These terms lacked specificity, further reinforcing the need to
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refine the stop word list to filter out highequency, lowvalue words commonly found in financial
statements.

Significant words without a custom list of stop wordsost, expense, benefit, service, operating, statement,
financial, consolidated, note, information, position, section, derivative, audited, cash, restricted, equivalent,
flow, hedge

Significant words with custom list of stop wordgoodwill, borrowing, impairment, loan, adverse, decrease,
discontinuedgearnings, provision, obligation, reserve, generated, activity, pricing, impact, tregsivgte,
disposition

The comparison of significant words with and without a custom stop word list shows that tailored filtering
improves analytical precision. Without custom stop words, the analysis yields general financial terms like
"cost" and "expense"” that are too generic to provide specific insights. However, with a customized list, terms
such as "impairment," "discontinued," and "provision" become more prominent, highlighting more specific
financial activities and conditions (specifically financial distress). This refined focus allows the analysis to
reveal deeper insights into areas like financial health and risk management, making it more useful for
stakeholders such as auditors, analysts, and tax authorities.

Limitations of the Analysis

The limitations of this report include the narrow focus on General Electric's financial statements, which may
not capture all relevant financial data. The custom stop word list used is subjective (created by the author)
and may lead to missed insights or retained irrelevant terms. The analysis depends on the accuracy of natural
language processing tools, which may struggle with financial jargon. Additionally, the findings may not be
generalizable to other companies or industries and are limited to a specific time frame (2018), potentially
overlooking longterm trends. These factors highlight the need for further research to refine methodologies
for broader applicability.

Conclusion

This report demonstrates the potential of text mining to extract meaningful insights from unstructured
financial data, such as General Electric's 2018 financial statements. The analysis highlighted several
challenges, patrticularly in the preprocessing stage, where the presence of common financial terms diluted the
effectiveness of traditional stop word lists. By incorporating a customized list of stop words tailored to the
language of financial reporting, it was possible to enhance cluster coherence and reduce redundancy.

The refined clusters offered clearer themes, reve
narrative (financial distress). However, the initial issues with clustering afdd®H lenalysis underscore the
complexities inherent in text mining financial documents. Future studies could benefit from further
refinement of preprocessing methods, including techniques that adapt dynamically to-setéid jargon.

Overall, the findings affirm the value of text mining as a tool for analysts, auditors, and regulatory bodies to
better understand and interpret extensive, complex financial documents. The code used in this analysis is
available from the author upon request, supporting reproducibility and encouraging further exploration in
this field.
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Appendix 17 Custom List of Stop Words

account, accounts, accounting, accrual, accrued, asset, assets, balance, capital, cash, consolidated, cost, dek
expenses, financial, financials, forecast, income, liability, liabilities, management, net, operating, report,
reports, revenue, statement, statements, tax, total, years, year, yearly, due, company, business, transactions
results, gains, losses, profit, profits, loss, financially, liquidation, valuation, audit, auditor, ratios, equity,
equities, interest, return, returns, current, previous, future, period, periodic, quarter, annual, assess, analysis,
assessment, entity, policy, policies, reporting, prepare, prepared, require, requirements, businesses, services,
service, trade, million, billion, electric, general, incorporated, reference, corporation, form, agreement,
exhibit, dated, amended, executive, effective, stock, ge, restated, segment, industrial, mda, operation, margin,
sub, gas, dollar, ended, healthcare, lighting, aviation, transportation, power, oil, energy, renewable, steam,
generation, solution, equipment
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Next-Gen Accounting and the Disruptive Power of Al in Financial Forecasting
and Efficiency
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Abstract

This paper explores the transformative impact of artificial intelligence (Al) in accounting, focusing on
financial forecasting and operational efficiency. The primary objective is to assess the comparative
performance of Al models relative to traditional accounting methods. Through a structured methodology, the
study evaluates key metrics, including accuracy, speed, and efficiency, acdrsgeAland conventional
techniques. The findings demonstrate that Al significantly reduces the time and effort required in accounting
tasks, thereby optimizing decisiamking processes, enabling more precise resource allocation, and
facilitating reaktime forecasting. Such advancements are critical for organizations striving to maintain a
competitive edge in increasingly dynamic markets. The study concludes that integrating Al into accounting
practices is not merely advantageous but essential for ensuring future growth and operational resilience.

Keywords: Al, accounting, finance, forecast, TensorFlow
JEL: M4, O3

Introduction

The digital transformation reshaping industries is redefining how organizations manage and interpret data.
This shift is especially pronounced in accounting and financial management, where technology is replacing

1o st © € Ols j H te Oe-nmails wanavelkowa@uynwe.bg
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many traditional, labemtensive methods with faster, datdven approaches. Accounting and financial
management are essential pillars of any organization, providing a systematic way to track, analyze, and
report financial information. These functions ensure compliance, enable informed strategic decisions, and
support sustainable growgh] , [2].

Traditionally, accounting has relied heavily on manual data entrypaded procedures, and tiimeensive
processes. While these methods are reliable, they are often limited by human error, slow processing times,
and a lack of adaptability to rapid market fluctuations. As financial data becomes increasingly complex, and
the need for reaime insights grows, these limitations hinder the ability of organizations to respond
effectively and competitively. This need for greater speed, accuracy, and adaptability signals a crucial
demand for transformation within the accounting fi@gd

Artificial Intelligence (Al) has emerged as a transformative solution to these challenges, offering tools that
automate repetitive tasks, increase accuracy, and enable fdos&ndg analysis through predictive
modeling. For industries that handle large volumes of data, Al has already demonstrated its value by
optimizing workflows, improving accuracy, and enabling faster, more insightful decising [4]. In
accounting specifically, Atlriven tools streamline processes, reduce the burden of manual data handling,
and provide realime responses to financial data shifts. For examplepoMered optical character
recognition (OCR) automates invoice processing by extracting data from scanned documents and inputting it
directly into accounting systems, significantly reducing both time and errors. Machine learning algorithms
can analyze historical data to accurately forecast cash flow trends, while natural language processing (NLP)
tools review financial documents to identify compliance issues or irregularities. Together, these capabilities
allow finance teams to focus on highlue activities, such as risk assessment and strategic resource
planning, rather than routine data proces§iig

This paper builds on recent research demonstrating that Al can significantly enhance forecasting speed and
accuracy while reducing operational costs. The integration of artificial intelligence (Al) into accounting
practices has garnered significant attention in recent years, highlighting its transformative potential across
various financial management functions. Recent studies have illustrated that the implementation of Al in
accounting not only enhances operational efficiency but also improves compliance with regulatory standards,
which is crucial in the context of increasing scrutiny in financial reporting. Studies indicate that machine
learning algorithms, particularly those used in predictive analytics, outperform traditional methods by as
much as 30% in accuracy and reduce task completion times by40%®Building on these insights, this

study evaluates Aénhanced approaches to specific accounting dafikancial forecasting, expense
categorization, and invoice proces$inghere improvements in accuracy, speed, and workflow automation
are expected to yield meaningful operational efficiencies.

The main challenge this paper addresses is how Al can resolve the inefficiencies and limitations of
traditional accounting methods. By comparingdkiven tools with conventional accounting practices, this
paper will demonstrate how Al enhances efficiency, accuracy, and responsiveness in financial management.
With its ability to process vast amounts of data in-timak, Al is uniquely suited for critical tasks like
financial forecasting, risk assessment, and resource allogadi@as essential for organizations aiming to
maintain a competitive edge. This paper provides an analysis of the impact of Al on accounting practices,
showcasing Al as an essential asset in modern financial operations.

Methodology

This paper aims to evaluate the impact of Al on enhancing accuracy, speed, and efficiency in accounting.

Using a comparative approach,-édiven models were assessed against traditional accounting methods

across three primary Key Performance Indicators (KPIs): accuracy, speed, and efficiency. Using TensorFlow
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as the primary Al tool, identical tasks were completed using botiiriddén models and traditional methods
to ensure a controlled comparison. Figure 1 illustrates this approach, covering task selection, KPI
measurement, dataset design, benchmarking, and visualizations.

Task selection . i . Dataset design . M . Visualizations
measurement and validation

Sourcee Aut hor é6s research
Figure 1. Approach components

The first component of this approach (Figure 1) involves evaluating three critical accounting tasks where Al
is anticipated to provide substantial improvements over traditional methods: financial forecasting, expense
categorization, and invoice processing. Financial forecasting utilizes Al to predict cash flow trends from
historical data, offering a direct comparison to traditional statistical forecasting methods. Expense
categorization assesses Al bds capability to autom
categories, significantly reducing the need for manual intervention. Invoice processing applies OCR and
NLP to extract essential fields from invoiéesuch as dates, amounts, and vendor nanaesl
automatically populate accounting records. These tasks were chosen because they reprasemsiata
repetitive operations in accounting where-dkiven automation has considerable potential to streamline
workflows and enhance accuracy. To evaluate Al's performance in these tasks, the KPIs of accuracy, speed,
and efficiency are applied, as mentioned above. Accuracy is assessed through forecast error rates in financial
forecasting, categorization precision in expense classification, and data extraction accuracy in invoice
processing. Speed is determined by the time taken to complete each task, directly comparing the efficiency
of Al-driven models with traditional methods. Finally, efficiency is evaluated based on resource usage,
including labor, computational power, and the need for manual intervention. Together, these KPIs provide a

a~

comprehensive measure of Al bés effectiveness in en

To simulate realistic accounting scenarios, an anonymized dataset was created, comprising historical
financial records, transaction logs, and invoice images. This dataset allows for an accurate assessment of Al
performance on the selected tasks: financial forecasting, expense categorization, and invoice processing. The
dataset is structured to reflect the volume, complexity, and diversity typical efodd accounting data,
ensuring the Al models encounter conditions like those in practice. It is divided into training and testing
subsets, with the training set used to build and optimize the models, while the test set serves to validate their
performance across the KPIs of accuracy, speed, and efficiency.

The next stage of this approach comprises benchmarking and validation, critical for affirming the credibility
and robustness of the Al models relative to traditional accounting methods. This phase is designed to ensure
that the enhancements observed irdAVen processes are both quantifiable and practically relevant within
realworld applications. To achieve robust benchmarking, baseline metrics were established for each KPI
using historical data from traditional accounting processes, providing a clear reference point for assessing Al
improvements. These benchmarks, derived from the standard performance of conventional methods, allow
for a quantitative comparison to determine the degree to whighivdén models enhance accuracy, speed,

and efficiency. To validate the improvements observed with Al, paitests are employed to determine the
statistical significance of differences betweenddiven and traditional methods for each KPI. The paired t

test evaluates whether the observed improvements in accuracy, speed, and efficiency are statistically
meaningful, ensuring that these advancements are not due to random variation but reflect genuine
performance enhancements. This statistical validation provides confidence that-dneeAl models
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consistently outperform traditional methods, reinforcing the reliability of the findings across the selected
accounting tasks.

Visualizations add significant value to the methodology by transforming complex data and analytical results
into clear, accessible insights that hi ghlight
statistical findings but also simplify data relationships, making it easy for decis&ars to grasp the
operational benefits of Al adoption in accounting. In doing so, visualizations enhance the clarity,
transparency, and communicability of ¢tnelkngst udyds

This methodology not only highlights quantitative performance improvements but also emphasizes process
optimization in reaworld accounting tasks. This methodology has broad applications across various
accounting and financial management environments. In corporate accounting departments, it provides a
structured approach for organizations looking to incorporate Al in routine tasks, such as expense
categorization and cash flow forecasting, thereby reducing manual workloads and enhancing data accuracy.
For financial analysis units, automating datgensive tasks like invoice processing and transaction
categorization allows analysts to concentrate on strategic;irhigdict activities, including risk assessment

and resource planning. In auditing firms, this methodology can improve the speed and precision of data
extraction and categorization, supporting efficient data verification and reporting processes. Small to
mediumsized enterprises (SMEs) can also benefit, as the methodology enables them to streamline
accounting operations, lower operational costs, and gain more accurate financial insights through
automation.

Tools and environment

To conduct this study, the following platform and libraries were selected to build and evaldiigeAl

models for accounting tasks. Python is the programming language used for this study, given its robust
ecosystem of machine learning libraries and ease of integration with accounting datasets. The version of
Python used is 3.7, but higher versions are also compatible. The development and testing were conducted in
a Jupyter Notebook environment, which allows for interactive data exploration and iterative model building.
The study utilizes several libraries to support machine learning, data preprocessing, natural language
processing, and visualization tasks as shown in Figure 2.

1 import tensorflow as tf

2 import spacy

3 from tensorflow.keras.models import Sequential

4 from tensorflow.keras.layers import LSTM, Dense, Embedding, Conv2D, Flatten
5 from tensorflow.keras.preprocessing.text import Tokenizer

6 from tensorflow.keras.preprocessing.sequence import pad_sequences
7 from sklearn.model_selection import train_test_split

8 from sklearn.metrics import mean_squared error, accuracy_score
import numpy as np

10 import pandas as pd

11 import matplotlib.pyplot as plt

12 import seaborn as sns

SourceeAut hor 6s research
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Figure 2. Library Setup

TensorFlow is the primary machine learning library used in this study due to its powerful capabilities in
building, training, and evaluating complex models. TensorFlow Core provides the fundamental tools to
construct custom neural network layers, such as LSTM (Long-3kart Memory), Dense, and Embedding
layers. The LSTM layer, for example, is especially useful in financial forecasting as it can effectively model
sequences and time series data, capturingtemmy dependencies in cash flow patterns. The Dense layer is
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used to add fully connected layers for prediction tasks, and Embedding layers facilitate transforming
categorical or text data into dense vector representations, making it manageable for neural networks.
Additionally, the TensorFlow Keras API simplifies model building, offering Higrel functionalities that

allow for quick configuration and efficient training of these neural netw@jk$7].

Scikit-Learn is employed primarily for data preprocessing and evaluation. Effective data preprocessing is
crucial for accurate model performance, especially in accounting tasks that involve large and diverse
datasets. Scikitearn provides modules like train_test_split, which allows for the efficient partitioning of
data into training and test sets, ensuring that model evaluation is unbiased and reliable. MinMaxScaler is
used to scale numerical data, a step essential for neural networks, as it standardizes the input range,
preventing features with larger scales from disproportionately influencing the model. Additionally; Scikit
Learn offers performance metrics such as accuracy score and mean squared error, which are instrumental in
evaluating the Key Performance Indicators (KPIs) defined in this study, such as accuracy and efficiency.
These metrics provide quantitative measures to assess how vael&h models perform against traditional

met hods, aligning directly wiBh the studyds focus

SpaCyis utilized due to its powerful capabilities in text data processing and itdrigsetly API for natural
language tasks. NLP plays a crucial role in handling-hestvy accounting functions, such as analyzing
transaction descriptions and processing invoice details. SpaCy facilitates essential preprocessing tasks like
tokenizing (splitting text into individual words or tokens), lemmatization (reducing words to their root forms
while retaining grammatical context), and entity recognition (identifying relevant data points like dates,
amounts, and vendor names). This structured processing enables the transformation of raw text into formats
suitable for model input, improving data consistency and relevance. In conjunction with SpaCy,
Tensor Fl owés Tokenizer and pad_sequences function
and Embedding layers convert textual information into dense vector representations, allowing Al models to
interpret and analyze language patterns effectively. This setup allows the study to automate tasks like
expense categorization and invoice processing, illustrating hepowéered NLP can streamline repetitive,
textdriven processes in accountifj.

Matplotlib andSeabornare applied for visualizations, a critical component in clearly presenting the results

of the study. Accounting tasks often involve complex data points, and visual representation helps to make the
results accessible and interpretable. These libraries support the generation of comparative bar charts, line
graphs, and pie charts, essential for illustrating Al model performance across KPls. For instance, plt.plot and
plt.bar in Matplotlib, along with sns.lineplot in Seaborn, are used to create visual comparisons between Al
driven and traditional methods. Such visualizations not only highlight the efficiency, accuracy, and speed

i mprovements achieved by Al model s but also aid
clear and compelling wgt0].

The following steps (Figure 3) illustrate an example approach to achieving financial forecasting which is one
of the tasks of proposed approach with LSTM for predicting cash flow trends based on historical data, one of
the key tasks in the proposed approach.
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15 data = pd.read_csv("financial_data.csv")

16 sequence_length = 3@ #prepare sequences of cash flows (e.g., 30 days) to predict the next day's cash flow
17 X, y = [1,

18

19 for i in range(len(data) - sequence_length):

20 X.append(data[ 'cash_flow'].values[i:i+sequence_length])

21 y.append(data[ ‘cash_flow'].values[i+sequence_length])

22

23 X = np.array(X).reshape(-1, sequence_length, 1)

24 y = np.array(y)

25

26 X_train, X_val, y_train, y val = train_test_split(X, y, test_size=08.2, random_state=42)
27

28 model = Sequential(

29 LSTM(5@, return_sequences=True, input_shape=(sequence_length, 1)),
30 LSTM(5@, return_sequences=False),

31 Dense(1)

32 1)

33
34 model.compile(optimizer="unwe', loss='mean_squared_error")
35 history = model.fit(X_train, y_train, epochs=10, batch_size=32, validation_data=(X_val, y_val))

Sourcee Aut hor 6s research

Figure 3. Example of financial forecasting with LSTM based on historical data of the previous 30 days

Once trained, the model can be used to make predictions on hew sequences of cash flow data:
y_pred = model.predict(X_val)

The result of running this code shown in Figure 3
cash flow based on a sequence of the previous 30 days. Positive cash flow indicates that a company has more
cash coming in than going out, allowing it to invest in growth, pay down debt, or build a cash reserve.
Negative cash flow, on the other hand, might indicate financial difficulties, although it can also reflect high
investments aimed at future growth.

To evaluate and benchmark the-dsiven models against traditional accounting methods and statistically
validate the performance improvements using a pairdesil Each task from the proposed approach is
assessed on specific performance metrics. For example, financial forecasting should be achieved using Mean
Squared Errof MSE. In financial forecasting MSE is a metric that evaluates the accuracy of the model's
predictions. Specifically, it tells us how cl ose
(i.e., real cash flow values in the validation set). Lower MSE values indicate that the model is performing
well, as it means the predictions are closer to the actual values.

After training the LSTM model on historical cash flow data, you use the model to predict cash flow values
for the wvalidation set (x_val). These predictions
flow values based on learned patterns in the data.

mse = mean_squared_error(y_val, y_pred)
print(f"Financial Forecasting - Mean Squared Error: {mse}")

Here, mean_squared_error(y_val, y_pred) computes the MSE between the actual cash flow values (y_val)
and the model 6s predictions (y_pred).

After calculating the MSE, a single numeric value is obtained. A lower MSE suggests that the model is
accurately forecasting cash flows, as it means the average squared difference between predicted and actual
values is small.
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If the MSE is relatively high, it might indicate that the model needs adjustments (e.g., more training data,
model tuning, or different hyperparameters).

Financial Forecasting: Actual vs Predicted Cash Flow
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Figure 4. Financial Forecasting: Actual Vs Predicted Cash Flow

The model's performance is illustrated in Figure 5, which compares the actual cash flow against the predicted
cash flow. The visual representation highlights the model's capability to closely follow cash flow trends,
showing only minor deviations from actual values. This validation of the model reinforces its reliability and
potential for practical application in reafbrld financial scenarios.

The tools and environment selected for this study provide a powerful foundation for developing and
evaluating Aldriven models in accounting. Python, along with libraries like TensorFlow, $ehkin, and
SpaCy, enables efficient model building, data pre
layers facilitate timeseries forecasting and classification, while Sdildarn supports data preparation and
performance evaluation. SpaCyod6s NLP capabilities
extraction tasks. Visualization tools such as Matplotlib and Seaborn make it easy to compare Al performance
against traditional met hods, providing <cl ear i ns
indicators. In the results section, charts are presented generated from these tools, illustrating the model
performance on the examples provided in this section. This setup allows for an interactive approach to
achieving improved accuracy, speed, and efficiency in accounting functions.

Results

The results of this study underscore the transformative potential of artificial intelligence (Al) in the field of
accounting. By automating labortensive processes and enhancing data accuracy, Al allows accounting
professionals to focus on higheslue tasks such as strategic planning and risk assessment. The tools and
environment established in this stddieveraging Python libraries like TensorFlow, Secikgarn, and
SpaCy- provide a structured and efficient framework for r&akld applications in accounting.

Thi s research highlights Al d&s value in improvin:
accounting tasks. Organizations integrating Al into their accounting processes can expect several key
benefits:

1. Enhanced decisioamaking: Improved forecasting accuracy enables organizations to make- better
informed financial decisions.

2. operational efficiency The automation of repetitive tasks, such as expense categorization and
invoice processing, reduces the workload on accounting teams, optimizing resource allocation.
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3. cost savings By minimizing errors and reducing processing time, Al helps lower operational costs,
which is particularly advantageous for small and medéizad enterprises.

To establish a reliable benchmark, data for the traditional baseline was gathered from an average of three
professional accountants' performance metrics. This baseline allows for a direct comparisondsiterAl
results, showcasing the improvements Al brings to each task.

In Table 1, traditional methods are compared witkeAhanced approaches across three primary accounting
tasks: financial forecasting, expense categorization, and invoice processing. The improvements reflect the
transformative potential of Al, which not only reduces processing time and enhances accuracy but also frees
up resources for more strategicandhigh i or i ty activities. The results
improve both efficiency and decisionaking quality in accounting.

Table 1. Comparisons of Al and traditional methods for KPIs

Task KPI Traditional baseline | Al-driven results Improvement

Financial Accuracy (%) 10% 6% 4%
Forecasting

Expense Speed (min) 20 12 8
Categorization

Invoice Processing Efficiency 5 hrs/day 2 hrs/day 3 hrs saved

In financial forecasting, the Adriven model achieved a notable accuracy improvement, reducing the error
rate from a traditional baseline of 10% to 6%. This 4% enhancement demonstrates the model's effectiveness
in predicting cash flow trends more accurately than conventional methods. For expense categorization, the
Al model significantly improved processing speed, reducing the time taken per task from a baseline of 20
minutes to just 12 minutes. Thisn@inute reduction showcases Al's capability to streamline operations,
allowing accounting professionals to allocate their time more efficiently to strategic deuigkomg.

Finally, in invoice processing, the Alriven approach exhibited remarkable efficiency by reducing the time
spent processing invoices from 5 hours per day to only 2 hours per day. This results in savings of 3 hours
each day, hi ghlighting Al &ds potential to dramati c

In summary, these results illustrate the substantial advantages of integrating Al into accounting processes,
leading to improved accuracy, speed, and efficiency compared to traditional methods. The findings clearly
indicate that Al models, as demonstrated through financial forecasting, expense categorization, and invoice
processing, provide significant benefits over conventional accounting methods. The comparison across each
task offers quantifiable measures of Al O0s perfor
accounting practices.

Conclusion

In conclusion, the integration of Al technologies into accounting processes represents a transformative shift
that streamlines workflows while supporting sustainable growth and competitive positioning in the market.
As the landscape of financial management continues to evolve, organizations that embdagenAl
solutions are likely to gain a significant advantage, enhancing their ability to navigate future challenges and
capitalize on emerging opportunities. The results of this study provide a compelling case for the continued
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exploration and implementation of artificial intelligence in the accounting field, paving the way for further
research and innovation. Organizations adopting Al can anticipate sustained growth and increased resilience,
as projected in the sustainability impact graph (Figure 5). Therefore, integrating Al in accounting is not
merely a trend but a necessary adaptation for fygtwefing operations. For firms hesitant due to budget
constraints, a phased Al adoption strategy can f
transformative potential effectively. Embracing Al will be key to maintaining relevance and ensuring
longevity in an increasingly unpredictable financial landscape.
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Navigating Digital Transformation: A Framework for Identifying and
Managing Learning in Higher Education

Mariana Kovachevat
Abstract

This paper explores the digital transformation of higher education, focusing on a framework for identifying
and managing learning processes. It examines the role of technologies such as Learning Management
Systems, Big Data, and Al in enhancing personalized learning, tracking student progress, and optimizing
educational management. Key challenges, including cybersecurity, data privacy, and the digital divide, are
addressed alongside strategies for effective implementation. The paper also highlights the impact of digital
tools on faculty roles, institutional efficiency, and student engagement. Future trends in Al, immersive
technologies, and sustainable models of digital education are discussed, offering actionable
recommendations for higher education institutions.

Kdzs ytse d BigBats] Al digitalization, cybersecurity

JEL: C88, L86

Introduction

The world we live in is becoming increasingly digital and rapidly changing, with technology
playing a major role in transforming the way various industries and institutions operate. The pace of
technological advancement is driving significant changes in various sectors, including education,
business and healthcare. Traditional methods of working and learning are bekamieed as
organizations implement digital tools, automation and-datgen processes to stay competitive and
meet changing demands. In higher education, the transition to digital transformation is accelerating,
with institutions increasingly incorporating online learning platforms, digital collaboration tools and
virtual classrooms into their programs. This shift underscores the need for more flexible, accessible,
and efficient systems to meet the diverse needs of students and {a¢yfy.

Technologies such as Learning Management Systems, online platforms, artificial
intelligence, Big Data and their analysis are the engine of transformation in eduf@tidhey
enable institutions to offer more flexible, accessible and personalized learning processes and
experiences. Digital transformation in higher education integrates digital technologies to shift from
traditional to hybrid learning, using tools like Al and data analytics for flexible and personalized
education. This paper proposes a framework for managing digital learning processes, focusing on
tools and data analytics to improve course management, assess outcomes, and enhance studen
support while addressing security and infrastructure challenges.

1 Assistant, PhD. Information Technologies and Communications/Applied Informatics and Statistics, UNWE,
https://orcid.org/000®00390728459 e-mail: mkovacheva@unwe.bg
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The Role of Technology in Modern Learning

Modern learning now uses digital tools to create flexible and engaging experiences that are
responsive to student needs. This shift accelerated with the GO¥Ipandemic, which made
digital access essential. The diagram shown below is from research conducted in 2023 in Bulgarian
universities as part of the project "Digitization of the Learning Process in Higher Edutation
Identification and Management Model.". The question answered is for the period during the
pandemic and the data suggests a significant trend towards the adoption of digital technologies in
the learning process, with the majority of participants experiencing increased use. The 25.6% who
had limited prior use but adapted quickly reflect the accelerated learning curve in response to
evolving educational demands, possibly prompted by shifts towards online and hybrid learning
models. The 8.3% who reported no increase indicated areas where further digital integration or
support might be beneficigh]

Has the use of new digital technologies(video
conferencing, online communication, Moodle, etc)
increased (or, if used, improved)?

360 answers

yes

= no

66%

= We knew about some technologies and
were used a little, but it quickly became
necessary to learn and use most of their

capabilities

Diagram 1: Results from questionnaire for digital technologies

Based on that it could be said that key technologies driving digital transformation in
education include:

1 Learning Management Systems (LMS)like Blackboard and Moodle, which centralize
coursework and streamline course delivésy.

1 Online Platforms and Collaboration Toolssuch as Google Classroom, Microsoft Teams
and Zoom, enabling remote learning and bridging physical and digital classrooms.

1 Artificial Intelligence (Al) , which personalizes learning by adapting content to individual
student needs and providing automated feedljatk.

1 Big Data Analytics, used to analyze student data, helping institutions identHyskat
students, optimize resources, and improve learning outcomes.
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These technologies collectively enhance accessibility, personalization, and effectiveness in
modern learning environments. The digital technologies mentioned above make learning more
accessible, interactive and personalized in the following ways:

1 Enhanced Engagement:Interactive content and simulations engage students beyond
traditional methods.

1 Broader Resource AccesskE-libraries, online materials, and recorded lectures make
education more inclusive and accessible to all.

1 Increased Collaboration: Digital tools support group work and social learning, even
remotely.

Every change presents its obstacles and the shift to digital learning is not an exception. The

challenges in integration are shown in Figure 1.

[ ]
" o0 0
e
Resistance to Change Digital Literacy Gaps Infrastructure Limitations
Some students and faculty prefer Uneven digital skills can limit the Reliable internet and devices are
traditional methods and may lack effectiveness of online learning. essential yet challenging for some
confidence with digital tools. institutions to provide.

Figure 1: Challenges in Integration

Framework for Identifying Learning Needs in the Digital Era

A structured framework for identifying learning needs can enable higher education
institutions to personalize and enhance student learning experience. This framework leverages
digital tools like Big Data and Al for assessing learner profiles, creating personalized pathways, and
offering realtime monitoring and feedback.

Digital tools, particularly Big Data and Al, enable institutions to analyze diverse student
data, identifying patterns that reflect different learning styles, preferences, and needs. By gathering
and interpreting data from learning management systems, course interactions, and assessments,
institutions can create learner profiles that guide instructional approaches and support.

1 Big Data: Aggregates information on student behavior, such as time spent on tasks,
engagement with content, and assessment scores. These insights allow educators to see
trends and customize learning strategies to suit various learning prefef2hs.

1 Al Algorithms: Al-powered systems can use data to recognize unique learner
characteristics, enabling adaptive learning and instructional design based on individual
student needs. This technology helps categorize learners into profiles (e.g., visual, auditory,
kinesthetic) and tailors' content to these characterigtitk.
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Based on learner profiles, digital tools can be used to design personalized learning pathways
that allow students to progress at their own pace, focusing on their unique strengths and
weaknesses. Adaptive learning platforms, for example, dynamically adjust content difficulty based
on student performance, provide a tailored educational exper[&hce.

1 Al-driven Adaptive Learning Systems:These systems analyze réiahe data to modify

lessons or assignments in response to student progress, thereby keeping students engagec

and addressing their individual needs.

1 Recommendation EnginesAl-based recommendation systems suggest relevant resources,
such as videos, articles, or quizzes, to fill gaps in knowledge or expand on topics of interest.

This creates a more customized and engaging learning pathway for each student.
Monitoring and feedback are critical for guiding students toward successful learning outcomes.
Digital tools offer reakime tracking and feedback mechanisms that allow educators and students to
adjust as needed, fostering a dynamic and responsive learning environmeitinReadracking
can be done by platforms like LMS and learning analytics systems which monitor metrics such as
attendance, assignment submissions, and quiz results. In this way educators can identify students
who may be struggling and intervene early. Digital platforms for Adaptive Feedback Systems can
provide automated, specific feedback based on performance, guiding students in their areas of
improvement and reinforcing concepts they have mastered. Feedback can be immediate, allowing
students to address mistakes promptly and build on strengths.

Digital Learning Process

Effectively managing digital learning in higher education requires implementing structured
models that address different learning environments, blend traditional and digital methods, and
leverage Big Data for decisiemaking[2][12] Digital learning management models establish the
framework through which educational institutions organize, deliver, and manage digital learning
resources. There are two primary models:

1 Centralized Systems:In centralized systems, all digital learning resources, platforms, and
processes are managed under a single institutional hub. This model provides uniformity
across departments, ensuring consistent quality and access to resources but can be less
adaptable to unique departmental needs.

1 Decentralized SystemsDecentralized models allow departments to independently manage
digital resources, customizing them to their specific needs and instructional goals. Although
this approach allows flexibility, it may result in variations in resource quality and
inconsistencies across programs.

In practice, many institutions adopt a hybrid approach, which provides a centralized
framework for core functionalities, while allowing departments flexibility in implementing
specialized tools. The method of blended learning combinpsrson classroom instruction with
online or digital learning experiences, creating a more flexible and accessible approach. Institutions
use blended and hybrid models to enhance student engagement, accommodate diverse learning
preferences, and maintainperson support while introducing digital elements.
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1 Blended Learning Models: These models incorporate digital components, such as online
assessments, resources, and interactive activities, into the traditional classroom setup. The
Flipped Classroom is a popular blended model where lectures are provided as digital
resources, and classroom time is devoted to handstivities[3]

1 Hybrid Learning : This model goes further by making entire courses available both online
and inperson, allowing students to choose their preferred delivery mode. Hybrid models are
particularly useful for meeting the needs of remote learners and maintaining continuity in
times of disruption. [7]

Blended and hybrid models foster collaboration, flexibility, and improve access, making
them increasingly popular in higher education.

Big Data gathered from different types of learning methods plays a crucial role in managing
the digital learning process by providing insights into student behaviors, student success and
retention, predicting learning outcomes, and optimizing resource alloddtign.

1 Optimizing Course Design:Data analytics can help educators and administrators identify
trends in student engagement, enabling them to refine course materials and structure for
improved learning outcomes. For instance, data from LMS usage patterns can reveal the
types of content students interact with most and least.

1 Predicting Student SuccessPredictive analytics can identify students who may be at risk
of falling behind by analyzing factors such as attendance, assignment submission rates, and
assessment performance. This enables proactive intervention to support students in a timely
manner.

1 Streamlining Administrative Decisions: Analytics provide actionable insights for
decisionmakers to improve institutional operations, from resource allocation to curriculum
planning. Administrators can make evideth@sed decisions to enhance their learning
experience and manage budgets effectively.

Institutions that adopt Big Data analytics can transform educational experience by making data
informed choices that cater to both student and institutional needs.

Ensuring Security and Data Privacy in Digital Learning

Cybersecurity in digital learning involves implementing strategies to protect sensitive
student and institutional data from cyber threats such as unauthorized access, data breaches, anc
phishing attacks. Higher education institutions are particularly vulnerable due to the large amounts
of personal data they manage and their efean network systems, which can attract cyber threats.
There are two main steps that can be covered to have protected students' data: cybersecurity
measures and awareness and training. Institutions should implementlagaritd security
strategies, including firewalls, encryption, milictor authentication, and regular security
assessments, to protect their digital assets. The other most important thing is awareness and
training. There are cybersecurity training programs for students, faculty, and staff that are critical to
minimize human error, which remains one of the largest risks in cybersefl0ity.

Data governance in higher education ensures that institutions responsibly manage, store, and
use student data. Compliance with data protection laws like the General Data Protection Regulation
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(GDPR) in the European Union and the Family Educational Rights and Privacy Act (FERPA) in the
United States is critical.

As digital learning relies on accessible, uBendly platforms, it is essential to balance
security protocols with ease of access. This requires developing systems that prioritize student
experience without compromising data protection.

i Role-Based Access Control (RBAC):RBAC enables institutions to limit access to
sensitive data based on user roles, allowing secure access for students, faculty, and
administrative staff while maintaining control over more sensitive information.

1 Secure Single SigrOn (SSO): SSO technology enables students and faculty to access
multiple digital resources with a single set of login credentials, reducing the need for
multiple passwords while enhancing secuiit@]

1 Regular Monitoring and Incident Response:Continuous monitoring allows institutions to
detect unusual activity and address potential breaches promptly. Incident response protocols
are also critical for minimizing the impact of any data security issues that arise.

The Impact of Digital Transformation on Faculty and Staff

As higher education institutions integrate digital tools, continuous professional development
and training become essential for faculty and staff. Upskills include learning to use digital
platforms, understanding data analytics, and developing skills to facilitate online learning
environments. Digital transformation demands that educators not only know how to use technology
but also understand how to enhance learning through these tools. Training helps faculty design
online courses, analyze student data, and adopt teaching strategies suited to digital or hybrid
models. Many institutions offer ongoing training through workshops, certifications, and peer
mentoring programs to help faculty and staff adapt effectively. This training enables educators to
become more adaptable and better equipped to meet student needs.

Collaborative platforms like Microsoft Teams, Zoom, and Google Workspace have
transformed communication, allowing faculty and staff to interact more effectively with students
and among colleagues. These tools create spaces for interactive learning, making remote education
more engaging.

Digital tools facilitate reatime discussions, group projects, and feedback, fostering a
collaborative learning environment. Tools like Slack and Microsoft Teams offer multiple channels
for formal and informal discussions, while Zoom and other video conferencing tools support virtual
classrooms and office hours. Digital platforms enable faculty to share resources, monitor student
participation, and encourage peer interaction, which can be challenging in fully online
environments. Collaborative tools support student engagement and foster a sense of community,
even in digital settings.

Challenges and Considerations in Implementing Digital Transformation

As with every new thing there are also challenges and considerations in implementing the
digital transformation. The digital divide refers to the gap between individuals who have easy
access to digital tools and the internet and those who do not. In higher education, this divide can be
especially challenging for students and institutions in-leeome or remote areas. Students from
economically disadvantaged backgrounds may struggle with access to laptops, tablets, or stable
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internet connections. This lack of access can limit their ability to engage in online courses, complete
assignments, or access digital learning resources.

DID ALL STUDENTS HAVE ACCESS TO DIGITAL
TECHNOLOGIES (THE SO-CALLED DIGITAL DIVIDE)?

yes no Mtoasmall extent Btoa bigextent

75%

Diagram 2: Results from questionnaire for digital divide

The data in Diagram Zrom the research conducted in 2023 in Bulgarian universities
highlights that while most students had adequate access, a notable minority faced substantial
barriers, underscoring the need for ongoing efforts to bridge the digital divide in education during
the COVID19. This is a problem that is faced even after the pandemic and return to universities.
To bridge this gap, institutions can provide-aampus technology hubs, partners with tech
companies for device access, and offer subsidized internet solutions for students in need.

The financial aspect of digital transformation is a primary consideration, especially for
public institutions with limited budgets. Adopting digital tools and infrastructure, such as Learning
Management Systems (LMS), cloud storage, and secure networks, can require significant upfront
investment.[6] Additionally, regular maintenance, updates, and technical support come with
ongoing costs. Institutions must explore sustainable funding sources, which may include
government grants, partnerships with technology companies, and alumni donations. Implementing a
phased approach can also help spread expenses over time, allowing for more manageable
budgeting.

Internal resistance from faculty, staff, and students can be a major hurdle. Cultural and
organizational resistance can stem from a lack of familiarity with technology, concerns over job
security, or discomfort with changing traditional teaching methods. Some faculty members may feel
that technology undermines their roles or requires an unrealistic increase in workload. Others may
worry about the impersonal nature of online teaching and the reduce{fiace interactions. For
students accustomed to-person learning, fully online or hybrid courses may feel disconnected.
Resistance from students can also arise from unfamiliarity with digital platforms or concerns about
course quality. [7] Effective change management involves creating an open dialogue, providing
incentives, and showing the clear benefits of digital transformation. Regular training and support,
peer mentoring, and engaging all stakeholders in deemsaking can help ease the transitif$j.

Future Trends in Digital Transformation
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Artificial intelligence (Al) and automation are increasingly shaping the future of education.
Their potential in personalized learning, automated grading, and virtual classrooms offers
significant benefitsf11]

1 Adaptive Learning: Al-driven adaptive learning systems analyze students' performance in
reattime, tailoring the difficulty, format, or pacing of lessons to match individual learning
needs. This approach allows for a more personalized and effective learning expg3]ence.

1 Automated Grading and Assessment:Al can automate grading for certain types of
assignments, such as multjgleoice tests and even essays, using machine learning
algorithms. This helps educators focus more on interactive teaching and feedback.

1 Virtual Classrooms and Al Tutors: Al-powered virtual tutors and chatbots offer riale
assistance and support for students, helping with routine questions, reminders, and
personalized learning contefg]

Virtual Reality (VR) and Augmented Reality (AR) are revolutionizing how students experience
and interact with educational content, making learning more engaging and experiential. VR can
immerse students in environments like historical reconstructions, simulations of scientific
processes, or virtual field trips. This allows students to experience subjects interactively, which has
been shown to improve retention and engagement. AR overlays digital content on the physical
world, which can be particularly useful for fields like medicine, engineering, and architecture. For
instance, medical students can use AR to view layered anatomical structures in 3D. Immersive
technology can facilitate virtual labs and collaborative spaces where students practice teamwork and
problemsolving in lifelike scenariog9] [10]

As digital transformation expands, creating sustainable models becomes crucial. Sustainable
learning models can support continuous adaptation to new technologies while ensuring minimal
environmental impact. Cloud computing and digital resources can significantly reduce the carbon
footprint of higher education by decreasing the need for physical materials and travel. Institutions
are also adopting green data centers and eredfigient devices. Sustainable models include
scalable learning management systems that can adapt to new technologies and methodologies over
time. This flexibility ensures that institutions can evolve without substantial additional costs.
Sustainable digital transformation prioritizes equal access to resources. This includes the
development of lowcost digital solutions, investments in digital infrastructure, and partnerships
that provide students with essential technology. [9]

Conclusion

Digital transformation has fundamentally reshaped higher education, making learning more
accessible, flexible, and personalized. Key technolégsexh as Learning Management Systems
(LMS), Al, Big Data analytics, and online collaboration t@olsow drive enhanced student
engagement, adaptive learning, and streamlined academic administration. Digital integration brings
challenges like digital literacy gaps, infrastructure demands, and cybersecurity concerns. Data
privacy and the digital divide remain critical issues, requiring a balance between accessibility and
security. trends like Apowered learning, immersive technologies, and sustainable digital models
are poised to further transform higher education. Institutions must invest in training, infrastructure,
and innovative practices to fully harness digital transformation and prepare students for success in a
digital world.
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Web Data Processing in the Digital Age: Challenges and Solutions

Yavor Tabov!
Abstract

In the contemporary digital landscape, web data processing plays a critical role in extracting valuable
insights from vast amounts of information generated online. This paper provides an overview of web data
processing, highlighting its fundamental concepts. Additionally, it examines key challenges related to data
characteristics such as volume, variety, velocity, integration, veracity, and privacy. To address these
challenges, the paper presents popular solutions and tools for effective data processing, emphasizing their
importance in enhancing data analysis. Finally, the findings related to web data processing challenges are
summarized based on the information presented.

Key words: web data processing, data analysis, NoSQL;tmee processing

JEL: C88, L86.

1. Overview of web data processing

Data Processing (DP) involves transforming raw data into meaningful information through organizing,
indexing, and manipulating it to reveal valuable relationships and patterns useful for psobla.
Technological advancements have greatly enhanced DP capabilities, transitioning from manual, labor
intensive methods to automated processes handled by machines and computers. The specific techniques usec
in DP vary depending on the type of data [5].

Web data processing specifically focuses on handling data frorbassd sources, such as websites,
social media, or online databases, often using techniques like web scraping, API access, and parsing of
HTML or JSON data. Data only gains value when transformed into useful information through thorough
analysis, processing, and interpretation [13]. Moreover, web data processing can manage structured, semi
structured, and unstructured data from various web sources.

Scientific literature indicates that web data processing involves the following phases, as shown in Fig. 1.
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Figure 1: Phases of web data processing

Web data collection is the process of gathering information from various online sources, such as
websites, social media, and APIs, using techniques like web scraping, data mining, and automated tools to
extract structured or unstructured data for analysis and decskimg. This is the process of gathering
semistructured, largescale, and redundant data, which includes web content, web structure, and web usage.
This data is typically collected by crawlers and is commonly used for information extraction, information
retrieval, search engines, and web data mining [8].

Data preprocessing converts raw data into a format that is easier and more efficient-gmecifier
processing. Its primary goal is to extract standardized data from the original format, preparing it for use in
navigation pattern discovery algorithms. This stage encompasses data cleaning, user identification, and
session identification [9].

The data transformation process involves several steps, with each step changing the data in different
ways. This includes adjusting the structure of the data (schelatad transformations) and modifying the
actual data values (instanmglated transformations). In the context of metadata and data warehouses, data
transformation refers to converting data from the format of its original source to the format needed for the
destination [1].

Data storage refers to the process of saving and preserving digital information on a device or medium for
future access or retrieval. As technology rapidly advances, data storage has become a critical element of
modern computing systems [14].

Data analysis is the process of cleaning, transforming, and modeling data to uncover valuable insights
that inform business decisions. The goal is to extract meaningful information from raw data to support
decisionmaking. This practice involves organizing and structuring data, which is essential for understanding
the information it holds [6].

Data visualization is a modern concept that involves more than just displaying data graphically. It aims
to uncover and communicate the insights within the data. An effective visualization should help viewers
understand the structure and meaning behind the information. The term is closely related to information
visualization, a field that includes visual representation of all kinds of information, not limited to data, and is
strongly connected to research in computer science [3].

2. Challenges in web data processing

Web data processing is essential for business, research, and technology today, offering valuable
opportunities for data collection. However, it also presents several challenges. Processing web data requires
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strategies to handle its | arge si ze, di fferent f
effective methods to gain insights while keeping data secure and respecting user privacy. The primary
challenges identified in the literature include the following terms:

A Vol ume. Volume indicates the amount of dat a
growth of data surpass conventional storage and analysis methods. While advancements in storage
technology and decreasing costs have mitigated challenges related to storage capacity, processing remains &
significant challenge. The rapid increase in data volume fundamentally impacts data processing,
management, and decistamaking, as the growth of data often outpaces the computational power available
for processing it. This discrepancy creates challenges for organizations trying to efficiently analyze and
utilize large amounts of data.

A Vvariety. Data variety refers to the richnes
images, video, and audio. From an analytical standpoint, it poses one of the greatest challenges to effectively
utilizing large volumes of data. Issues such as incompatible data formats, misaligned data structures, and
inconsistent data semantics create significant obstacles that can result in analytic sprawl.

A VvVelocity. Data velocity refers to the speed
processing data: batch processing and stream processing, which is a formtinfergabcessing. In batch
processing, data is collected and stored before being processed, whiteneeglrocessing occurs
continuously. Stream processing is essential for selecting a data analytics solution, as it typically requires
timely and rapid analytical results. It demands rapid processing and analysis capabilities, enabling
organizations to make timely decisions based on the most current information, which presents a significant
challenge [7].

A Ilntegration. Integration of diverse data sou
and formats can be cumbersome and requires sophisticated techniques to ensure coherence and usability.
Data integration refers to the process of merging data from multiple sources to create a unified view. This
integration presents significant challenges, as different environments often consist of a wide range of
devices, each potentially utilizing various protocols, formats, and standards. The objective is to overcome
these challenges, ensuring that data from diverse sources can be combined and utilized cohesively, thereby
maximizing the value derived from this data [4].

A Veracity. Data veracity pertains to the qua
can be placed in the collected data when making critical decisions. Data can be classified as good, bad, or
undefined, which can lead to issues such as inconsistency, incompleteness, ambiguity, latency, deception,
and approximations. The presence of these issues significantly affects the ability of organizations to rely on
data for decisiomnmaking processes. Inaccurate or misleading data can result in poor strategic choices,
inefficiencies, and ultimately, financial losses. In light of these challenges, organizations should implement
effective strategies to safeguard data sensitivity and ensure compliance with regulatory requirements [7].

A Privacy. Privacy is a critical aspect of dat
collection of sensitive information and its dissemination. The challenge of safeguarding personally
identifiable and sensitive data, such as health records, financial information, and biological traits, has
become increasingly significant as individuals grow more aware of how their personal data is handled. To
address these concerns, privacy laws have been established to regulate data collection and processing, anc
companies are mandated to provide transparent privacy policies while designating data protection officers to
oversee data management practices [2].

Fig. 2 presents the challenges of web data processing in relation to data characteristics, covering
aspects such as volume, variety, velocity, integration, veracity, and data privacy.
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Integration

Figure 2: Key challenges in web data processing related to data characteristics

3. Solutions for web data processing challeng

In today's datalriven landscape, efficient web data processing is essential for organizations seeking to
harness the power of large datasets. As businesses and researchers increasingly rely on vast amounts of dat
generated from various sources, the demand for robust solutions capable of managing, analyzing, and
visualizing this data has never been greater. These solutions encompass a wide array of technologies, each
designed to address specific challenges related to data storage, processing, and analysis. Some of the mos
popular among them will be explored.

Apache Storm is a powerful computational framework specifically designed to process large volumes of
data that arrive at high velocities in real time. Unlike traditional batch processing systems, which can
introduce latency, Storm excels in scenarios where immediate analysis and response are critical. It leverages
the YARN (Yet Another Resource Negotiator) architecture to facilitate efficient clustering and management
of multiple data processing engines, allowing for seamless integration and operation of various
computational tasks. This makes Storm an ideal solution for applications that demandeeaialytics,
such as financial transaction monitoring, machine learning, and the continuous oversight of operational
processes. By providing the ability to analyze data as it streams in, Apache Storm empowers organizations to
make timely decisions and gain valuable insights from their data flow [2].

NoSQL stands for "not only SQL" and refers to a group of databases that do not follow traditional
relational database management systems (RDBMS). These databases are often used for handling large sets o
data on a web scale. NoSQL is not just a single technology; it includes various products and ideas related to
data storage and processing. The main idea is that while relational databases are useful in certain situations,
NoSQL offers alternatives when they are not the best fit. MongoDB is an example of a NoSQL database that
uses distributed file storage. It falls somewhere between relational andlatbonal databases. MongoDB is
particularly good for storing documents and focuses on improving the efficiency of storing and accessing
large amounts of data [12].

Data visualization tools can be categorized into three main types: spreadsheets, specialized software, and
programming libraries. Spreadsheets, such as Microsoft Excel and Google Sheets, are commonly used for
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basic visualizations like bar charts, line graphs, and scatter plots. In contrast, dedicated data visualization
software like Tableau, QlikView, and Power Bl offers advanced features for creating interactive visuals,
including dashboards, heat maps, and network diagrams. For those with programming skills, libraries like
Matplotlib, ggplot2, and D3.js provide the flexibility to create custom visualizations, although they require a
higher level of technical expertise. Together, these tools enable users to analyze and present data effectively
across various domains [11].

While simple Python scripts can manage small datasets, larger systems require robust processing
frameworks to handle big data effectively. One prominent example is Apache Hadoop, originally developed
by Yahoo to create a search engine. It is a scalable-petackssing framework that can grow from a single
machine to large clusters of servers, enabling efficient parallel computing. Another significant framework is
Apache Spark, which combines batch and stream processing capabilities. Spark processes data faster than
Hadoop by optimizing iimemory processing and is flexible in deployment. It simplifies program writing
through its library ecosystem, although it may require more RAM, increasing costs. Overall, both
frameworks are essential for managing and processing large volumes of data effectively [5].

Cloud storage solutions guarantee that data is duplicated across multiple nodes and appropriately
organized. They can identify conflicts and integrate changes made by different users within the same
document [2].

TensorFlow is a popular deep learning library developed by researchers at Google, recognized for its
flexibility and scalability in data analysis and modeling. It supports various neural network models, utilizing
stochastic gradient descent as the primary optimization method. TensorFlow simplifies the implementation
of these models and optimization algorithms, which can often bectimg&ming and errgerone. Key
features include functions for graph construction, execution tools, and visualization capabilities [10].

Conclusion
In conclusion from the presented research, we can summarize the following notes:

1 Web data processing focuses on managing data from online sources like websites, social media, and
databases. It often uses methods such as web scraping, accessing APIs, and reading HTML or JSON
data.

1 Web data processing involves following phases: web data collection, data preprocessing, data
transformation, data storage, data analysis and data visualization.

1 Challenges in web data processing are related to the characteristics of data. These challenges are
defined by features such as volume, variety, velocity, integration, veracity, and privacy.

1 There are various solutions for data processing, including Apache Hadoop, TensorFlow and Power
BI.
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mOnOgJj mint , rymstj mtnittring, Ond JnhOncjd ©OtI
rdsilidncy tsf di gi t Ol hjolth tjchnsl tsgi s, f S5CuUS
trOnsiti sn t swOrds smOrt hjolthcoOrj. ChoOll jngds ¢
ryigul ot sry hurdl js ©Orj discussjd, Ol sngsidj stroO
| Ondsc Otej .

sdzs ysod HEdBd: 1 dEdlsOdzded LHtOodzd ddeso Oydd, vmlsts?2yd
LHtcOo j B OL 9 Odzj
Keywords: Digital Health Innovations, Resilience, Health Technologies, Smart Healthcare

Il ntr sdufmti sn

Thy Jvslutitn f digit Ol hiolth tjifmhnt!l tsgi js i s
t stsl s, ronging frsm rjmstj mssnittsring djvifmjs tt
mtsr j OmMmissi bl j Mmiinftfjirfigidj.n tT,h jOnips nd@Qttdtj nstf j Mtsn smi
thjy Obility tf thjsj inntsvOtitsns tt sustOin Ond
rygul ot sry fMmtsmtl i Onfj .

Thy hjolthmOrj sjgmttsr is undjr twrjissuryjy tt Jjvisl v
mMtsst s, Ond ©Oging ttcul Oti sns gl sbOIl | vy. Digit ol h
t imhntsl sgy tts rjdufmmj MmMssts Ond jnhOnfmj thj quoOlit

{ fsnsmi i Binjfits &f Digit Ol HiOlth I nnisvOtift

Digit Ol hjolth tjmhnts!|l sgi Jjs twrtsvidj numjrtsus J Mt
Ond ftsr thj brsOdjr hjOlth jmtssyst jm. By J4nOblin

Ir sChtstcOdzls, ¢ Ols j-maEldzymmbilski@uowe.bgt , e
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rydufmy thj njjd ftr hsE0MNiOMsns I MOssisees Ohdr § O
hjolthfmOrj systjms.

Digit Ol hjolth tl Ot f srms Ol sts str jOmlinj Odminist
utes , Ond r iMmMtsrd mOnOGgJmjnt. Thjsj i mtertsvjmjints | J
ttOti jnt ut mtsmjs. Thy wusg f twrjdimtivy OnOlytifm
whi Mh fMmtntribut js tt mtsrj JjffifMmijnt rjssurfmj Ol t

¢nsthjr signifimOnt JjMmMsntsmifm bjnjfit is thj rjdufr
in rur Ol sr undjrsjrvjd OrjOs. By using tjl jimjdi
steg Mi Ol i sts withsut hOving tts tr Ovjl | sng di st Onf

Digit Ol hjolth tl Otf srms Ol sts strjoOmling Odminist
utes , Ond r iMmsrd mOnOGgJmjnt. Thjsgj i mtertsvjmjnts | J
tcOt i jnt sut Msmy s . Thj usj f ter jdimmti vy OnOl ytif
whi mMh mMsntributjs tt msrj Jffimijnt rjssurmj Ol

Mtsr j BV jr digitol hjolth innsvOtitns hOv,j thj ttst

sOvings Os wjl . Fsr J-Omtel §, eOti jnts with fMmhrtr
Jmrtejnsivy JmjrgjnfmMk rssm visits Ond tr jvjinting tt
ter jvjinti sn mjOsur js MOn bj significoOnt, btst h f tr

In Oddititn tt dirjfmt JmMsntsmifm binjfits, digit Ol
dngoGgdmjnt. Thrsugh mtsbilj Oktts Ond nlinj tl Otf ts
OfmMfMmMur 0t j djfMm' s ' sns Obtut thjir hjolth, Ond MmMmmun
ts hjolth MOrj infsrmOtitn is Ontsthjr bjinjfit th
rydufmjs hjolthmOrj Mtssts by trtsmsting bjttjr mOnoO

Thy intjgroOtitn tf digit Ol hjoOlth stlutitns hOs (
mjdi MmOl trsmMmjdur js, sufmh Os MmMhjifMmMking tOti jnt hist
Ol Il sws mjdi Mol st oOoff tt fssfmus n Mriti MOl mor j f
t ssls nst tsnly sOvy timj but Ol st rjdufmj thj | ikjJ
tcOti jnts.

Thy trimOry bjinjfit f digit Ol hjoOlth inntsvOtitsns
fmMhr sni iy Mtsndi ti sns. fOti jnts with Mmtndititns sufh
sn thjir msnitsrjd doOot o, whifmh hjlts tr jvjint ffmrit
nst tnly rjdufpyjs thj mMsts tts thj hjolthmOrj syst

Thy usj ©f digit Ol hjolth ttsls MOn hjlt in thj
O0dvOnmjd Ol grithms, htstgitOls MOn tr jdi Mt ©Oti jn
dur “"ng pjoOk flu sjOstn, digitol t ssl s MONn tr svi d
sutstel i § s, Ond jr Oti sn Ol mMOOMmi ty mtsr J Jffgmti
svijrhe®©d Ond i mprtsving But mtsmjs.
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Jviroll, digit ol hjolth i NntsvOtitns tr svi dj 0 MM
dJMsnsmi i bjinjfits t hOt i nfnl udj i mter svjd t©Oti jnt
hjoOolthmOrj rjsturmjs. Thy intjgroOtitn sf thjsj t]
djlivjrijd, Jnsuring thot tOti jnts Orj Ot thj Mmjin
JMBntsmi M sust Oi nObi I ity.

ghOll jngds i n ¢MmMhijving Mnsmim Rysilijnmd
Dijstitjy thj Jdvidjnt bjinjfits, Ofmhi jving JjMmtsntmi f
mMhOol Il jngds. Ing mOjsr bOrrijr is thyj | OMmk f r sb

hjolth stlutitns rjgquirgj rjlioblj intjrnjt fMmtsnnjM
OvoOoil Obl j.

Fi noOnfi Ol vi Obility is Ontsthjr Mmholl jngyj, Os mOny
fsr grtswth Ond djvjl semjnt. Thyj rjturn tn invjstm
thy jOrly stO®gjs whjn usjr Odtttitsn roOtjs Orj | sw

Mtsr J svjr, ryjgul Ot sry bOrri jrs tetss § signifimOnt
t jmMhntsl tsgi Js. Diffjrjnt Mmtuntri js hOvj] vOrying st
it diffifqgult fr MmteOni js tts smMOl 4§ thjir stluti:

with thjsj rjgul Otitns i-enfjnsi WPl , but it MHoOn Ol
StrOt jgi js fsr nhOnfming [Mntsmi M Rjsili jnfyj
Tts fstjr JjWmesntsmifm rjsilijnfmj in digit Ol hjolth,

djvj!l stemj ntdr ivfOttgu bidOrfiy njr shi s t hoOt MONn hjlt in b
hjolth sjrvifmjs. Sumh ©WOrtnjrshits MOn Ol ss f OMmi |
stOrtutes tts i nntsv Ot j.

dnst hjr stroOt jgy is tts i mtl jmjnt sfmMOl Obl j businj
t jmMhntsl tsgi J s, thjrjby mintitbmdiszjidn gmtfdijn &Gn fmifosdr rji sd&mt
stjJjody rjvinugjg strjioOm whilj Ol swing t©Oti jnts Ond

Il nvjstmjnt in wtsrkftsrfj trOining is Ol sts frufmi OI
tssls Jffigmtivigly. {(rtejgr trOining Jnsurjs thot t
mMsnfidjnfmMj in using njw syst jms.

Thy TrOnsititn TswOrds SmOrt HJjOIthMmOr j

SmOr t hjolthmOrj rjtrjsints thyjy njnt tch Os j sf di
wtsr k ttssgjthjr tt wrtsvidj twjrstsnOlizjd Ond tr jdif
djvimds in hjOlthmOrj sjttings Ol sws f #r mfjtdtOit rO
t hot MmOn bjg usjd fr tr sOMti vy MOrj mONnOgJjmjint.
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Thj shift t swOrds smOrt hjolthmoOrj Ol sts i nvtlvjs
l jOrning Ol gsrithms hjlt in idjntifying disjOsjs
cjrssnoOlizjd trjOtmint ©l Ons, tOiltrjd tts thjy uni
JffimMtivinjss f MOrj djlivjry.

Hswjvir, msving tswOrds smOrt hjolthmOrj rjquiryjgs
t sl i MymOkjrs Ond stOkjhsldjrs must wtsr k ttgjthyjr
O0dvOoOnmimint whil j Jdnsuring JquitOblj OmMmMiss ftr O

Futurgjd Dirjgmtisns Ond RJjsJjOrmh Njgjds

Futurgj rjsjormh in digit Ol hjolth shtuld ftfus
undjrsjrvjd Mmmmuniti js. RisjOorfmh is njjdjd tt dj
sslutisns in OjWwOy Mt h@t Oeadboshinl s v .

Furthjr studijs shtsuld Ol sts jrtl trj thj intjgrOti
in thy Or joOs f di Ogntssi s Ond tjrstsnOlizjd trjoOtn
Ond unbi ©s 4 d IS mriti Mol t s gOi ning t hj trust
I n Odditi tn, rysjgorfmh intt usjr OQdstet i sn is njMmj
hjolthmOorgj trtsvidjrs frtsm fully wutilizing digitOl

t hoOt JjnMmMsur ©g,j brtOdjr wusj f digit Ol hjolth tjfmh
Rtsl j tf Gvjrnmjnt Ond Rjgul Ot sry Btsdi js

Gsvjrnmjnt i nvtsl vjimjnt i's MmMrufmi OI in fmrjoOting OnN
i NnntsvOtitsns. Rjgul Ot sry btdijs njjd tt jstOblish
timhntsl sgi js whilj Jdnsuring ®©Otijnt dOtO twrivOomy
us Jj Orj Jjssjnti Ol f tsr1 mOi nt Oi ning t©0Oti jnt trust
rdgul Oti sns, sumh ©Os GDt R.

I n Odditi tsn, gtsvjrnmjnt infqjntivjs MONn hjl 6 tor tsmt
initi Ol mMssts might b J O bOrrigjr ts i mtl imjnt Ot |
MesmteOni j s MONn jnMmtsur ©gj i nntsvOtitn whilj mitigOt:i

| mtetsrt Onfnpjy tf tOti jnt [ ng®gjimjnt Ond Digit Ol

Thj sufmMmjss f di git ol hjolth inntvOtitns | Orgijl
litjrOfmMy Omtng tOti jnts. MOny digit Ol hjolth ttt
using msbil j Owtli MOti sns &r wjOrObl j djvifmjs. Ht
tcOrti mMmul Or | vy Omtsng dldjrly tcstcul Ot i sns wh ts mQo
Tts Oddr jss this issuj, JjdufmOti tsn tr sgr Oms Oi mjd

HiOlth institutitns shtsuld Ol sts trsvidj tr Oining
digitOl hjolth tsosifsijhfd]mtiwngljy.f Odrj 50t0INnmMg juwsumr i n
ts individuOls tf OIl Obilitijs Orj thjr fmritimo
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gtsnml usi tsn

Digit Ol hjoOolth inntsvOtitns htsld i mmjns,j tt jnti Ol
Jffimijdgnt, Ond JrstsnoOlizjd. Hswj vir, rdiolizing t
Oddr jssing thjy mMholl jngdjs ©&f infrOstrufmturyj, fund

Thrisugh str Ot jgifm tOrtnjrshits, smOl Obl j businjss
trOnsititn t swOr ds smOr t hjolthfmor j, bijnjfiting
t imMhntsl sgy djvil tsteir s, hjgolthmOrj trisvidjrs, Ond
i nnsvOtisns Orj sustOinObl j Ond twrtsvidj JquitOblj

Ts furthjr dnhOnfyy thj ptjinti ol f digitol hjolt
di git ol infrOstrufmtur j. Withtut rylioblj Ond wid
MmMoOnnt ryjomh oI I pspul Oti sns jquOl Il y. Govjrnmjnt :
mevir ©0g4d, pOrtimul ©Orly in rur OI Ond wundjrsjrvyd
hjolth sjrvifmjs, rjdufming injquolitijs in hjoOltht

Mtsr j BV ir, Oddr jssing funding mMmMhoOll jngjs is kjy t

rysilijnt. St Ortups Ond smOl | jr dntjrprisjs in
njmMmissOry funding tts sustOin inntsvOti tsn. Prsvidin
mMoOpi t OI , mMOGn hjl p bridgj this gOp. Govjrnmjnts,

JMssyst jm thot Jjnftsur ©gjs i nntv OtsittOg jwhntslmjp Omii tjisg C

sf supptsrtivy Jnvirtsnmjnt widildgPmigjmhmn®&t sgi h § o he
Ond hjolthmOorj providjrs OIlikj.

¢dditisnOlly, thj rjgul oOotsry | OndsmOpj pl Oys 0O fMfmr
Ond Ml j Or rygul ot sry froOmjwtsrks Orj rjquirjd tt
shtsuld boOl OnMmy thyjy njjd ftsr sOf jty Ond privOomy wi
shtsuld wtrk Mmltsjly with hjolthmoOorj prtfjssi snoOl
prtstjmt poOti jnt dOtO whil j Ol swing ftsr thj gr tswt
GDPR prtsvidj O gtstd ftsundOti tsn, but thjrgdg njjds 1
Jmjrging tjfmhntsl sgi js.

POti jnt JngOgjmjnt Ond jdufmOti sn Or j Ol st pi vt O

poOti jnts Orj unfOmiliOr with using digit Ol t stsl s
Digit Ol l'itjrOmMy prtsgr Oms, dJspdmiolly fr ldjr
[mptswjring pOoOtijnts with thj skills Ond kntwl jdgyj

thjir hjoOlthmOrj Sutmsmis but Ol st Mtsntri butj tt
di git ol hjol tfhr isjshdity s@sd O0fgmMpusgirbl §j i s kjy tt pr

Furthjrmtsrj, wtsr kf sr mJ tr ©ining i S mriti Mol fsr
pr OMmt i MJis. Hiolthmorj prfjssitsnB®ls njjd tsngtsing
¢ I Ond digit Ol hjolth t sl s. By Jquipping hjolthi
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thjsj tjifmhntl tgi js Orj wusjd tt thjir full jst p st
burdjn tn hjoOlthfMmOrj systjms.

Finolly, thj +4dsmmbmstr OMfis] | ®b sMOBs &N MONN Bt bj tvjr .
rdgquiriys mMssrdi nOt jd Jfftsrts bjtwjgdin vOrisus st
MmMsmpONi j s, OmMOdjmi i institutiBns, Ond gtsvjirnmjnt
thjy MhoOoll jngjs Osstimi Ot jd with infrOstrufmturgj, fu
mrjoOty O supptrtivy JMesystim thOt JjnMmsur ©gJs i ni
ssluti tsns f tsr Ol | mjmbjrs tf stfhijty.

I'n Msnml usi tsn, thy pstinti Ol sf digit Ol hd Ol th ir
pst jnti Ol , hswjvjr, ryquirjs 0O0ddr jssing kjy fmhOl
StrOt jgim pOrtnjrships, sfmOl ©Obl j businjss mtsdjl s,
fsstjring thyj trOnsititn tt smOrt hjOolthmor j, w
sl | Obtsr Ot i sn bjtwjjn tjMmhnsl sgy djvjl spjrs, hjol
t hot di git Ol hjOlth innsvOtitsns Orgj sustOinObl j
mMesnmjrtjd jfftrt tt build rtbust infrOstrufmtur j,
di gi t ol hjolth tjmhnsl sgi js MOn bjimsmj O Mtsrnjr st
Ond pdrssnOlizjd MOrj ts Ol |
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Artificial Intelligence in Healthcare: Economic Benefits and Challenges

RLSEMe jdz dqdzlsjdzj CIs © LHt©GO9 j s OLOOdgjIsts: RET

Lyuben Zyumbilski®
tdLe 3y Eclsojdzdwlils ddzlsj dzj €Is ftcjoBtcaLWea LHtasjotfaLoe
La foHOBtWWY 9 adzj dza ctedydlsyd La faydj dzsd, foodhaso
dza dzadzv @ adzj dzga twaLmoHdIlsj. wvoLd HoSdzaH dLcdzjHea dSo

WoClkc ol ek JjWJiClsdoeodzoclslsa da taL~oHdIs], off sd dzd L
Cayjcloaolso. ] Hotl dzdzj dzd J , cJd oBcl yYHals ftjHdLod¢g:
tcj czdzalsotcdzd o7 ftcocd, Lahdlsa dza Hadzdzdlsj d JjIlsdyded ¢
dbst r¢actti:fi ci OI Int jlligdgncy (o1) is rjvslutitni:
JnhOncing poOti jnt cOor j, i mprsving di Ogntsstic 0Occ
Jjecwsnsmic bjnjfits f ol -JfFhjhtjiov jmrOs j, r JsBust hgt
i mprtsvjmjnts. Furthjrmtsrj, thj chOll jngdJs OsstciC

sjcurity, Ond JjthicOl csncjrns, Orj discussjd.

sdzt ysod HERB]: RLCEMISOjdz ddzlsj dzj C€Is, 1 H©O9 j s OL © Odzj ,
ViMlsts?2 ydoe tsflis

Keywords: Artificial Intelligence, Healthcare, Economic Benefits, Challenges, Sustainability
I ntrtsdufmt i tsn

Thj Ottel i MOti sn f ¢értifi Mmi OI Int jlligdnfmi (¢61)

Jffifmidgnt, twWjrstsnOlizjd, Ond trjdifmtivy mssdjl tf

steti mizj rjistsurfmj Ol smOti sn, Ond i mter svy ©Oti jnt
t jmMhntsl sgi js fOMjs vOritsus Mholl jngjs, i nfpl udi ng

(Tstetsl, 2019) .

Thy hjoOlthmOrj systim-drsi vwjimsmimng fMmwifrjtsiiteg| Bf dd
Ot i jnt sJjnstsrs, Ond ®©thjr digit Ol t stsl s trsvidyj
Ofpt i snObl § insights. T-m@k igrsgd,l JirsObtltg ijn@arltyv ji ndtjifiyi
qguol ity tf Mmor j. HjolthmOr j trvidjrs Orj bjginni
by i mer sving ©Oti jnt Sutmsmis but Ol st by rjdufmin

( fsntsmi i Bijnjfits f ¢I i n HJjOlthmOr j§

¢l 's Jmsntsmim bjnjfits in hjoOlthmOrj Orj tri moOr.il
systjms mMOn OnOlyz]j mjdi Mol i mMmOgds with OmmMur OMy

' sChsteOdzls, € Ols jun @ -nrilelgyumbiisiks@ whwe, bg
235



di Ogntsstifp jrrtsrs Ond Osstfhi Ot jdrimsgnhstef(jdi pr Ov jt
bj usjd tts ftsrjsjj t©Oti jnt djtjritroOotitn, JnObl i
dxtwjgnditurjs ([bdrmjydr & [(mOnugjl, 2016) .

¢ I Ol ss htsl ds thyj ter snb&sjj dsfs yrsitdjunisi nfigd nl Gdjtrrf tdfiyEns t rst
sufmh ©Os Otsi nt mjnt sMmMhjduling Ond billing, ol 1 &
Ml i ni MOI dutijs (Brynjslfsstn & MmMméf jj, 2017). Th
tersvidyg bjttgr, mtsrj twjrstsnOlizjd moOr j.

Mtsr j BV jr 6l 's Obility t OnOlyzj | ©OGrgj dOt Osjts
By iddntifying ©Ottjrns in ®©Otijnt dOt O, htssti t Ol
i mtcr svi ng t©Oti jnt sut Msmy s . trjgdifmtivjy mOintjnOOn
Ovtsiding unnjfmjssOry dtswntimj, | jOding tt furthijr

In Oddititn ts thjsd binjfits, ¢1 hOs thj MOttOMmit
sf tOti jnt dot © Ond idjntifying twrjvjintObl j issu,
tcOti jnt Odmi ssi ns, whi mMh Ol | sws fr mtsr j Jffjmti
limits. Thyjy imtrtsvjmjnt in tl Onning MOn | jOd t M
but Ol sts by minimi zOti sn ©f r jstsurmj wOst j.

[ srjsvjr, ¢ I mMentributjs tt | mtr svi-migmjgeOmtsg int ©rsiur
OQdvOnfmjd OnOlytifms thot MOn trtvid] JjrOMt di agnts
ts Mtsl | jMt Ondt OmPl | sWOt O] OInt MP@d §j tor svi djrs tts
bjttgjr trJjoOtminmtOnytdintrhjneikcdmlly d gmMPd stsn © kjy Mtsmict
Ol I smMOt i BN, Os it Jnsurjs thOot mMOrj is givjn bOs
njd4qds.

¢l timhntl sgi dJs hOvj thj st jnti ol tt rjdufmi mjdi
|l jOrning Ol gtrithms tt Ossist with drug tr jsfri tet
Orj ftjn modj in MmlinicoOol sjtting.drRitgr ijnatQnmtddmt,|
Odvjrsgj Jjffjmts, thus twrtsviding O sOf jr dnvirsnnm
trjoOtmjnt &f Odvjrsj Jjvjints.

¢ I i's Ol ss tl Oking O vit Ol rsl 4y in thyjy tr smsti sn
i fjstylJ mhti mJ s, Ond thyjr ri sk fOmtsrs, oI [ig]
mMsndi ti sns Ond trtsvidj OMMur ot ,j r jimMsmmjndOti sns f
thyg burdjn sf MmMhrtsnifm disjOsjs ntfihm MsOLshMONJ
thy Bvjroll hjolth f thj twtspul Oti tsn.

Thy Jdfmsntsmim binjfits tf ¢é¢I in hjioOlthmOrj Orj Ol s
fsr rurOl Ond undgibiyiOrjddicBEucOdti BpasFBEOM s ®hHh O
i mOGgjs ®r smMOns, MOn trsvidj quoOolity MOrj in Orjo
OMmMmMiss tts di Ogntsstim MOrj rjdumis thj MmMBsts Osstsm
minimizjs thj risk tf sjvjrj mjdi MmOl Mmssnditi tsns t
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o1 in trjdiftivj énOlytifs

¢ | in trjdifmtivy hjolthmOrj hOs thj ttjinti Ol t s
mMOn idjintify risk fOmttsrs fr disjOsjs bOsjd ftsn
trddifmtivy mtsdjls JnObl j hjoOlthmOrj twrisvidjrs tt
Ond r jdufming thj fMmMsts OsstMmi Ot jd with Jjmjrgjnfy

Inj JxOmtl j tf sufmMmjssful ¢l Owtel i MOt i sn i n tr jdi
By twrjdimting JxOMmjrboOtitsns f MmMmsndititsns sumh Os
rydumjs thyg njjd ftsr Mstly htstit O Odmi ssi sns (

¢l Ol ss tl Oys © Mmrumi Ol rsl y in OntiMmMi Oting test j§
VvOri sus sturfmjs, i nffl udi ng jJnvirsnmjnt Ol f Ot 1 s,
Ond hjlt mitigoOtj thj str j0d wf di sjOsjs. Thi s
teOndjmi s -19i kj & VI D

¢l i n Di Ogntsti s

¢ | hos thjy mMOtOmMity ts rjvslutitnizj di Ognisti s
humOn stjMmi Ol i st s. ¢ I msdjl s, tcOrti mMul Orly t htss §
r odi sl sgy Ond t©Ot hsl sgVy.

Fsr instOnfj, ¢ | syst jms-rmo@wj mjTj s MHiomtsl, 5yQjnd tMRI Gt
OfmMmMur OMy t hot i s ftjn MsmeOr Obl j t t5, i f ntst bjtt
This ntst nly hjltts in mOking OfmfMur Ot j di Ogntsjs
MOsjs, thjrjby imtersving jffifMmiJjnmy.

¢ | Ol ss tl Oys O Mmriti MOl rsl j in t©Othtsl sgy by O0Os:
Orj MOtObl j f jxOmining thtsusOnds f slidjs in O
OfmMmMur Oy ©Ond stjjd tf thjisj systims hjlt rjdufpgj d
sf trjoOtmjnt.

g4hOll jngds tt ¢l | mtel Jmint Oti sn in HJjOlthmOr j

Distitj thj Jjmsntsmifp bijnjfits, thj Odtttitn tf ¢I
MmMsnmjrn is doOtO trivOoOfmMy Ond sjfmurity, Os ¢ syst .

i ssujs Orsund thj trtt jMmtitsn f sjnsitivy inftrm
rymoin O signififMmOnt tbst OMI j,s Wist jJkitstti nlyj fr @mij av
t imMhntsl sgi js (Fjnjmh jt Ol ., 2018).

¢nsthjr signifimOnt MmMhOlIl jngd is Jjt-mOKOhgMmMnOndik
Ond OfMmMMsunt Obi |l ity. ¢ | systjms mOy bj tjrfmjivjd
dijmisitsns is ntt JOsily intjrtwerjtOblj by hjolthm
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ftsstjr trust Ond jnfur ©gj Odttti tsn, ¢ I djvil stejr
trOnstOr jnt Ond undjrstoOondobl j.

¢dditi snoOl |y, thjrj is © grtwing njjd ftr Ml i ni f
UndjrstOnding htsw tts intjrtwerjt ¢l Buttuts Ond int
i mtel jmjnt Ot i tsn.

(thi MGl Ond StMmi Ol 4wtnsidjr Oti sns

(thi mol Ond stmi Ol MmMsnsi djr Oti sns Or J§ Jdssinti Ol
mMsnmjrn is thyj ttst jnti Ol ftsr bi ©s in ¢I Ol gtrithr

tsf divjrsj tttul Oti sns, thy ®utmsmjs mOy di str st
FI ©OxmOGn, 2017) . It is Mrufmi Ol t jnsurj thoOot tr Oi
Stsfmi Ol ofMMmj et Onfmj f ¢l is Ol sts Mmritimol . t Oti Jn

syst jms, tcOrti mMul Orly f 7 Ml i ni-nfi@kli ndyj if@nsdi sppss urTir
svirsight MmMOn hjlt Ol jviOtj thjsj MnfMirns Ond te

It is Olst i mtetsrt Ont tt O©ddr jss thj fjor thot ¢l
t stsl t hot Qugmjnts thj MOttObi | i tijs tsf dsfmt sr s
undjrst Onding Omtsng thj gjnjrol twublifm Ond mjdi MO

Futurgj DirjMmtitsns Ond RJjsjOrfmh Njjds

Thy futurgj f ¢l in hjolthmOrj i s trtsmising, but
sf thj trimOry rjsjOrfmh njjds is thj djvjl stemjnt
ml 4 Or Ond undjrstOndObl j Jdxtl OnOti sns f 1 thjir
hjolthfmorj tr sf jssi snBGls Ond tOti jnts (Mittjl st od

¢nsthjr OrjoO thOt rjquirgjs Ottjntitn is thj intjg
int jgroOtitn MOn jnhonfMmj thj fl w f i nf sr mOt i tsn
intjrsosejrObility f ¢I systjims with Jjxisting hjoOl
sf ¢1I MONn bj fully rjolizjd withtut fmr jOting njw

Furthjrmtsrj, JthimoOl ¢l twWrOMtimMmjs must bji O mMmBrj
with humOGn vOlujs, trttjfmMt ©Oti jnt twrivOofmy, Ond
t jMhnsl sgi js in hjolthfmorj.

gtsnfml usi tsn

Thy intjgroOtitn f ¢l in hjolthmOrj hOs thj ttst jn
rdydufmti sn, i mer svjd rjswsurmyg Jffimijnmy, Ond Jjnh
teri vOmy, rdigul Oti tsn, Ond jthifms must bj ©Oddr jssgjd
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By ftfmMusing tn rjgul Ottsry rjftrm, dOtO trtst jfMmti tsn
sf futurj hjolthmOrj inntvOtitns.

¢ bOl Onfmjd Oter sOMh t hOt mMmOxi mi zjs tjMmMhntl sgi MOl
Ond rjgul Ot sry Mmtsml i Onmj is kjy tts thj sufmmj ssf
st Okjhtsl djr s, i nfmMl udi ng ttsl i MymOkjr s, hjolthmor j§
froOomjwtsrk thOot suttesrts i nntvOtitn whilj sOf jguOr

St Okjhtsl djr uasl |l Obtsr Ot i sn Ond (sl i My RJjMsmmyn

Thj sufmfMmjssf ul int jgroOtitn f ¢I in hjolthmorj rj
hjoOolthmOrj trtsvidjrs, tetsl i My mOk jr s, tJmhntsl sgy d
thot ¢1 tiMmhnsl sgi js Orj idghimpigdi dnidn jO®hm@oh | 1y
must jstOblish Ml jOr guidjlinjs thOoOt jnsurj t©Oti j

C

t ubtki Mfv Ot j tOrtnjrshits MoOn OMMj!l jrotj thj djvjl t
undjrsjrvjd Or jOs whjrj rjstsurmijs mOy bj I imitjd.
Ond twublim hjolth institutitns, ¢l mMONn by djtl BY,
fsstjring O Ml Obtsr Otivy Jjnvirtsnmjnt f&r r jsjoOrf

firms wtsrk tsgjthjr, is JjJssjgntiOl ftr rOtid Ond s
RJ@lsrl d #0Osj Studijs tf ¢l in HJjoOlthmoOr j

Ri@isr 1 d JxOmtl js trtsvidj insight ints thyj bjgnjfi
Inj ntst Obl j MmMOs | is thy us J tsf I BM WOt stsn f tsr
tcjrssnOlizjd trjoOtmjnt tcl Ons bOsjd tn thj | Ot jst

ter smi sj in -@QOKing, diifMssi mhjgr Oti sn f OMjd MhOoOlIl jng
Ond fMustmi zOti sn tts fit | MOl hjolthmorj tr OMt i M

¢nsthjr JxOmtl j is thj wusj f ¢ | in mOnOging di O
Hjolth's ¢I Ol gsrithm hOs bjjn wusjd tt sfrjjn f
stej i Oli zjd mjdi MOl twjrstsnnjl . Thyj o¢é1'"s Obility t

ter jvjnt thj Bnsjt f blindnjss. Thjsj MOsj studi |
njjd fsr MOr jful ©l Onning Ond int jgr Oti tsn.
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LEOHMC OO dsecdmisdSO d bdddls] cLOHBo j,

City logistics and Smart cities, future and challenges

Rots 1 jlstese ¢dzj o
OB MisteOS Is

sdzL 9 Odzj Ists dzO dJdaW stedzOydsdedzd s Isj n dats dzts @ dods v Us @zd b dd
sojdz HodcEOljdz dzO0 ftodh O Odzj 20 jWjCIlsdo dzsfmisls ©
fdzj mded MdMmisj di3d, §ted dOdzdydd dzO dzgj M o) th j dzO d dzW
SCdZOHO hj BI HOI t©OLGAdZ] HOd thdseddlsj Isj dzHj dzyd
HO, fihjfmsoakoOhdl) fsBdj B o CcCLOHSojlj, Mo
Bdzj s lsj, Mol L Oded ) foddsy jddjlsts dO kjLd Isjrc
[
d
(0]
74
H

gOR

&L o Oded MOo dzdlsj dzj dz OdkzOkzdL, BjlsO OdOddL, O dzO dzo
Lfydzj Ho Odzj b5 (S OL0Ol, vyj odmsCsj¥dsomddlsy fmd
s fddzdes ykoeMmlse dlsj dzded €1 o5 Maszh jdzgdw, SCtdlts HO
fl &0 d&Ofmsswhdw stk j dLOjYHOM S &0 d&OMmES
odHdBEMis0 d&ZO COHMS OO dscdmisdCo.

S>> HFoSI—NED

Abstract

The use of information technologies for clever management of the cities is the most probable main driver of
efficiency in the city logistics. The introduction of complex systems on imperfect infrastructure hides
numerous challenges. In this paper we will go through the main tendencies regarding the technologies in the
urban environment, the problems of city logistics and the implementation of these technologies. As methods
for analysis, we will use comparative analysis, raialysis and analysis of tendencies. The preliminary
results of the research show that the highly effective systems, placed in the real world tend to be highly
sensitive to disturbances that can compromise important logistical chains. Focus of the paper is the creation
of guidelines for safeguarding the robustness and predictability of the city logistics.

Kdzt ysod HERd: REBSdsBJCO, dsecdMmisde O, Eddd cOHto j

JEL: O300

o fdflsj dls, HBCksk, SOjHEO AfscdMisdSCO d ojtedcd dO HEMisC
vdzdo jeMdlsjls L O dzOydsdzOdzdes ¢ 060F8RASB38BSempjlianal@uisiphg 5, ORC |
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90dzi sts dzO JjWjClIlsdoe dats mBBO z0 ctOHME
COIs ywdzts, O tls IO d Mo jlstse dzOls de¢
JL dLyftdzL 9 O0dzy dO Mmj dzL sted, Odzestedlsdsd d
MslsO® dO cttOHME OO dsecdmisdS O. vsoOLd JWjicl
Mol cLOdzd M fSHAGSHOW iIzEMEEOUEBHOOIO fHigga Bty o Odzgj dzO M
ClcOHBY jIs] .

KjdzsO dz2O0 dzOfmlstswh dw HsSCd&ZOH | HO ftojHMIsOoad tsfhdetse dzO
vdddzd CGCOHBS J, 9 Ctdlsj¢MsO dO0 cttOHMEOIO dsecdmisd¢
Mol oL Odzed M 9] 9 i HOdzj Iss d20 S deCtej Isdzdlsy MmMdMmlsj B3 o ¢

] 8OHMEC O dztsedmisd -1 jdi dlrzdgdf V¢ tefO-HieD Y @€ G dztsc d Mls d
sls EftcOodzjdedjlsts dzO0 o jtededlsj dz® HsMsOeSd, Cwlkt My
d tBtOldts sl djets Bl LsyftoOkO dO Mmi LHOo Odzj , HES Ist
Cdedjdelsdlsj. JLOHMSOLO dsecdhisdco | Mfjyd¥hdudd yom

Ok0O0 d
0} t

HodYJdedi © ttORBEdly dO bkteBOdzdL JteOdzdIlsj L tsded. [ 1]
Vi dz GtOH | kZttBOdzdL qteOdzO L t50dz0, Cowlsts dLftsdzL 9O H
sf jtedteO/ ftej HdZOEGO EfMmdzzed. [ 2]

[ s O 903 dO HJjWdddydv, Cswists ij ncegndest HOT Bt hj
sfdmMo O M2 Mise® Mi M MJdaL sted, o) LBy detsMmls L O ftets
Mol toL 9 Ols, tcOL iBj dzvls HOdgdzgd f Htekzed EfMmktes2MmMisaO® d MM
Begxd. [ 3]

I edddw ctOH, UtjL L zOylBj didedidg joOa v d3tssdety igdsiaff
9l L 3tsy desfisdls g 2O hMdttsCtsdzj dzlstso W dJdzlsj tedzj s M4 fmi B
OdzOdzdL dtcOdzj MO i teind &OBJEOdzj d2O@ % jClsdoeded dzOyd dzd
COHBO jIsj.

[ OdzdzdIsj Bdo Ol sz yOe Odzd Bl ttOL dzd yded EkfMlstcts2Mmlse © ¢

1 j et dzOdzdzd 1 &z dzdgq ddg fif listeay(2 ) lyyedas o dzd yq, ctededed d Is.
sOdi3j ted, YwomisOe jded dzO0 MetwOHd 1 Isdh O.

4 dzL sted, wWOLYBSsyjdd 9 cOHMEOKO My HO.

Auodsded 0 ftoj otsL ded Mtej HMIso O, tOLYfsZOcONd M HOIYdY
| OT kEfMmMbtes2Misea ©, dJLftdlLoOdd o HGHRBOhMA&ZO Mtcj HO
polstsdesdsdzd ftej osL dzd Mtej HMlsoa ©O d Htelzed

] cweOHMCOLO MejHO IjLd MjdLtsted MO dzOddyded 1t
GOy HOMES] MBOLlsY sddlsj, ©OLddydd bd&kdd btjHd, Ctd
fsmMisQoawdzgj | Htsted HBBEBO Bdzdegs sls GOy HOddI] . 1 Of toc
OCIsdoded dz¢E Bdlsy d&zMC O MIsOdeydd L O SCtsdelstesdz dzO ydmilssisOls

l MmMojlseojdz B3ON OB BtotsW dz2O IsjrLd MmMsOdzydd J§ 154
ftoej Hf sdzOc®, yYyj HB 2028¢. BVl dd hj HBMIsdcdz B dzd

= =4 =4 =4 - -4
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| Btedzd W Is f tod d3j to fcsC0OLOO HsBtoeSo tsdzj dz f ted 3 te L C
LOddzlsj toj Mseo Odzd GO H Odzad . UWodzOls O Glsdatsmdlsj dzdets dzd iy
Emstcs?2 Mlso O, Ctdlkts dtsyj Htsted HO dzj ftejHY sdZO ORI, |

I Hjh ] &0 COHMC OO dscdhisdSO o kdjdz COH

JjL fedL BOKO d&O0 CcLOHMC OO dscdmisds O bkdddw
Efmss2ydotsfl d® fsyjmdlsj, tjhjddy &0 BOLOO dO HO

1 OB tsdzv s s ts ftciHdL O dC Olsj dzfmlise ts L O GtcOHME OO
HodY9O0Odzj Ists. t OLodlsdjlsts dzO Oolstsdetsdizdzd Istseo Otedzd ©Os
Yydlsj dzdets jWJjSlsdodzsmislsO dzO ftejotsLdlsj, HO tsBdzj ¢ yc
HJ desdetsh dj Ists. viMs2ydeotsmislsO &0 dsedmisds oo |
HO9 Odzgj Ists dzO BBdztse tstf dzOMis tso dff teasi usdIts Odztfipls W, ts tadgd flsdsjo
ud fttd OdzOdzdL dzO dzOdzd ydzd HOdzdzd BIs fftejotsL 9 Oyo,
tcHddzdtcOdzts M oMduséd BtMisO0dzOdd EyOfMmilsddyd o HeodyJ d
jotsLdzd M HMIse O.

tdn
tc

JdzdwIs©O dzO B OL OO dz0 H Odzdzef tsteldy alx) t€ inlslzd o id3 dgtisyH dits fi
dnhjdzdw. ltejL f§tmdzjHddlsy dev" Sz ts etsHddzed dL ¢kl
Hisf | dzdzd Isj dzdz©@ W j SIsdo desfyls, COCIss d HO9 Ol ol L d3tsy dztsf

s SHj dzj ZOISO Jda¥ 6OMskSlske® j fdjHo O dwls flsi s,

Fojdduyjdd dO jWjClkdodtsMislsO dz0@ CcCtOHME OO dztsedmlisd
dgdzW cOMistclz C Isztc Ols @3OzS tfsts énjf wsH J diazdizOf ) OHI dzB syOQo Odzj Ists ¢
Hstf | dzdgd Is j dzdes dzO 3Oz @ Odzj dz©@ L OekzBdlsyj . vl tefmj dzgj sts  dz
HsMisOeaCd | ojtesWIlsdzOlsO Mmdzj He O © Mmisi § € O, Cowists Bd +
tcOL nBH(J. vt 0O 9jyi mMi MmMzkzys O, COIsts dzgj &3ME dIsy Oolsk
Gtz , LOjHd M 1o4An, mjdjdz «6¢1 d HtGIz)Gcf Pepvjlets 2W2
HO fsHtsBted ftesL tcOYydsmMislsO dzO o jtdedls ZO HBMIsOe Cd

ltejHdLdCOlsj dzlmMlso © d o L i3y ded toj N J ded W

JejHdLOdC O] d&Zlso OO fjH CEOHMS OO d&scdmisds o
B OdzdL OydwisO, dLYtdl o0djlsts d&O §jthsdOddd] Oslfdds
stdStejlsdzdlsj] fjHdLodC O] dzlso © sy jd5 HO BeBESBhdd €O

T 1 OHtel Mlso Odzgd™w dlsj. Offgj M OCHOdigs s yYOo Ols d  tcd yd dzOl
AddzHEzydteOdes Isi temjcdejdn i3du e dsjd O fisy L OlstelzH dzv 9
Hickets sMeo jdz M Oolstsdiitse d dz. v O otHd HEts dztseod L
fwduestd i kdho, C(sjlkt ks Matw MistcOdO L OHI dzB t
HodGOIsjdzd M o) tejhdets etstejdzj otsHd d HB GttOHME
i jHddzj dzdv. | t5ted ftoj BddzO0e Odzjlsts €1 d3 jdzj SIsted yd
JWiSlkd €1 &3 ftesdLoeoBHdIsj dzd dgO© Jjdzj Slstcduyj MS O J dal

HSCOlts fftoj 3 dzOlIs Ci d3 o LtsBdetsow jd3d jdajteead2ded
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T ticedzOyEppdtlzdzOyddilsy yjMmbss tsetcOdzd ydOo Ols 9 9 j Y HC
BscE Ols HO Htsfjitdhdjdgjldplsdztalsds ffttcd Ho d 3y 8 Odzj dO MmistsC d
MO Ctdifdzj Cdzed d Mol oL ©Oded M dzd yded H Odzdzd, dzOtclz

1 RdzW tcOMmls tc KCtsdrugidfdqydw Is©O L O Issoa O COCoats ftoj HMISOo dzv
HO fj §bdltoed® | d&O ©OL ddydss dzdoi dedztey jodhpass Ot
WddzsmsW¥ Mo d dqLdijttddkdO cdzjHdO Issycto | GtcOH
t OL ydlsOdzj Ists dzO0 jHddz dzOyddz L O M hjMmlseowe Odzj
ddsj dedets Qo lstsdisB d dzdzd Vv IstcOdemf stels | jolsddes o foaw
Bsy 4 HO M ftetsdsj dzqd.

1 easyd Oeztizf OL 9 Odzj Iss dz0 LHtOs jlsts d B &ZzOGKH, dzfjlse
WkdzH O3 dzls Oczdzts ftod tSMdceckztcw o Odzgj Ists dzO ctcOHME OO

1T sdejte MdekwgsROIZ] IS dO ttOL ddydzed Isjndsdasedd,
ftoesdzjdzd © ctOHMEOIO MmtejHO. dol oL OdesMisls© d3j ¥
f sdzL d, sOCO d MjtedtsL dzO0 f OfmMdesils L O Y dotlO
ftecsBdo o dwisvY ls MdMmisj 3dlsi J tcOo datsfyd dzdets dzO
HO HB9 jH] HB dBOMJttOdsd Micdotseaj o) 8 ojtededisy dz

4 Yjdz CdStejlsdCO tjihjddwikso, Mol ttLOdd M kjLrd
ftedL BOO 20 dscdmisde OO &0 Isjtdsttedwis0 &0 ulstsddy
ZsCOdzj dz CStsdzlsjCMls hj BIi HOI dLoa jHjded d dOMsCdlsj L O
CLOHMC OO dscdmisds O:

JIs LOHtl Mlso Odzed™w d L OB thmMweo Odzgj G 3 didets @ s B H Iz dzdz
ltwejL ftodL BOSO dz0 wilstsdzd ydzO w©BM  d2O, -1fipd JesS ZOFO T § 5@
osHWYIS fdzjH MmiBj mMd d ke jddyOeOdsy @O IkteOW SO, Cf
ftcijHodHdBEMISISO d2O@ dscdMmisdydedlsy HBMISOeCd. wvi oM dzj
Vasd &z 6tcOH d HBsted HdEdlOdzj dz ctcOHMEd Hots2dzdS¢ BJAO H
ftejHodH, Ui biLd &jtwSd &0l SctOddyjd ©jLEzdasOk, |
f dzOdzd tc O dzj . gfftstejH dL Mmdzj Ho Odaj 2O wkjlk uvjde [ Ok
OQolstsdegsdsdzed HtojosL dzd MejHMsa O sy HO dOBOdd dL i3d
ol L sy detsMmisdlsj] OoltsdesdBdzdlsj OolssddsBddzd HO RZOBOAV IS o

Il sHtsBdzd Mt j Mlsweo Odzdw MO L deOydlsj dzded d d B3O Mo tsw
Codzj BdIsy HtejHdLoadC Olsj dzimlsea © Mol tcL Oded Mmi M o 9 j ) HOdz)
sjrdsdsecdyj d, OSSO d sl Wdddsidsl inkiddz - foteldC dzy deO dz 1 dsdg)
Wz dwisO LO tdOdkdL Ooydy &0 ctOHMC OO MtejHO. i
ftcdHodyoe0Odzgfj dO MtsCd © cOHMECO McjHO BJd HBO J dzs +
HsY ] dzded Is § dzdz©@ EMlsts?2 ydoe tsmils dz0 MmdMmisj d3OIs O -6 =Sdvwads fiflsid §d
sls HOdzdzd sy d OdzOdzdL dlsj o toj Odzdets o tcj o3 , ftesdL o jH
sdzg ysots EMmdztsedj LO M hjMmsovweOdgjIsts dzO dZdetsc tsd3tsH L
ftcOo d zdzslsts 6OLodlsdj 2O Jdait eOMistezCskztcOlsO.

1t tslsdetsh jdzad ] dzOdzBfETE@®OQJdY Is®ded 3OS j dzdets ff SHEtsSlso W
fticjHBMisOad ol L@y desMmisd L O M hjMmseawe Odzgj dzO® dBdatsa t
dlstsdzd ydz©0 tBh ddzgO@ etsdzv 3O yOfMmls s fslsjdydodzd L O i LH
22O cttOHMCO dsecdmMisdCO Bdo O Htsfisjtfjdedets dzd S o dH d tcOdz.
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sMisOtw &zO odLdw L O tOLoadIlsdjlsts dO cOHO 9o ddyjlkts dz
Bddz fteddkzunjd HO Mj M BBKLOLYWOO fl ttOHJS OO { tctdWw da
cOLodldjlsts dzO dzsedMmisdS OO o CtOHO dhislsd.

tOLodldjlsts dz0 dJdzW tcOfMlstezCIsktcOISO HO fMmj tOLoado O
dzj ftoj €1 MdzOlsd feEchisjc@izipb Po f csMistcOdzMlsoa © MO  totsMmists
HodX Ol t©OLddydd odHBo ] btOdhfsttls d ~BO, dts M GG
hdqesCd i sdh O | MOt d&zO Stdydifydw, ol L B3ty dsflsls O
CttOHME OO MiejHO d Htsodh OoOdzjIsts dzO Mtej HZOIO ME B
CtecOHMSd Efdzsoadw) IktewBoO® HO BIi H] ftdstdlsjls. |1 wlstd
tejh jdzdw LO cttOHMCO dsedmisdeO. 1 0fteddzjte, HBMISOs C OIs
o j dzsmdy jH, Oo ssditsB d dzd , Histed Jjdzj Slstedyj MSd Istesilsdd
ftcj oatsL dzd Mtcj HMiIse O d f s tSH L O Bz ¢ 5 -y fiads o o flz0Is C
ddaW tcOMistezC IsktcO. 11 oY HOdz] Ists dzOdz ) & @3tsdy @Asifdsas @ rtRO G todf
Mcj HdZO MCBtesMmls o BIi Hjh ] Bd HOES HtSfi dzdzadlsj dzdzed o1 L
fegWjClsdoaded dzOydded LO ftojotst d btcOdmf stcls. i LHOs O
HisSo jdzs HEts L dzOydlilsj dzded Htsf i dzdadlsj dzdzed o1 L sy detsfylsd L O
sBh d dzO.

ttsydOdzdzOls© yj dzg@ dz0 o9 dMsC OO BOSCid BOzZO M cstots
CHBD % Bls LOCddOddls] o COlOmMisttsd dmnthOO oj cfipddHimIE dft
t 2d3 dedb5. 6 dzO BBd dzd ts dzdzchfSs@ dze , -Z4® j8ylEMXZh d d2O 1  d3d dzd t
JtecOdzdL Oydwis O, fsHHtel YC OO d Wdashs¥dwiso do dda
ZOBOdzY 0 Odzy 2O yJtlsoadlsi. 1 11 dzeOtedw yjtelsadlsj MO 2
16. 7. 4l LHO9 Odzj sts dzO BJj LB OMded ctOHMEd EMmdzse dw
COyjMmlse j dz0 WdasmSHAls L P da@udiz®0k) R stc® d Isto Oted .

sdejtt Mdek@MdBEiHEO Mol tL Odsfls d bkmlss2yds shls dzo
CEOHMSd washDdgiy Ssdsttsd Jdod &sHj zdeod MO {§ Ofdz
fteddzd y® dz0 ktsLd fttd fi LHOs Odzjlsts dz®@ 1 cEtsdvds i ls. 1
HS HtOM®ROIsdyjd MmMtede. RA&3j dzdets L Olstsa © tcOLHJ dzWwdgj sts d
ACtsdals j2dzj edL JtcOdzj 0 d HEBdZIJYdteOdzsj dBsyj HO ftsodhd
ktsydz® 20 dscdmisdC Ok, CO0Ckts dOddydjlts do d&dasy jnls:
6OL YydlsOdzj dz0 Bdzsy jMlsoats MdMmisjdkd Mi LHOs O kfMlsts2yde

1 OC dz¥ uJ ded J

1l Hihjts ftojH CtcOHMEC OO dsedmisds O |, COCIsts dz¢ B
ftcjHdL®dC Olsj dzilise ts. t OLydlsOdzj Ists MOBs dz0 Isj n dzlsdzts
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Abstract
This paper explores the interplay between | yric.
di scography, analyzing emotional expression in |

evolutiord from country to pop, indiolk, and alternativd presents a unique case for examining how shifts

in genre impact the relationship between lyrics and musical elements. Using sentiment analysis on nearly
300 songs and audio feature extraction via the Spotify API, this study investigates themes like love,
heartbreak, and seHliscovery. Findings highlight the dynamic role of genre shifts aAeaerdings in
shaping emotional impact, offering insights into Swift's narrative and musical influence.

Kdz¢ ytse d Serdmdgdt:Analysis in Music, Emotion Detection Algorithms, Eateven Music Insights
(HB 5 HEZ&G]) ..

JEL: 0331 Technological Change: Choices and Consequences; Diffusion Processes: Covers the application
of innovative sentiment analysis and NLP in analyzing music

Introduction

Background and Significance

The work of commercially successful artists like Taylor Swift presents a unique opportunity in data science.
While traditional music analysis is waleveloped, applying big data techniques to explore song lyrics is a

ldlskzH jdals, COIjHtO AR StedzsOy(d tsdzdzd -lmgilNilgaBazpendztieva@ gl dgimdzd ¢ O y
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newer approach. This project bridges that gap by employing sentiment analysis and data visualization tools
to analyze the emotional depth within Swiftds dis

Swiftdos lyrics, touching on -discoverg prevad a richhsebpeet $or | i k
sentiment analysis. This study combines quantitative methods and tools like Power Bl to reveal emotional
trends and variations across her work, offering insights beyond thematic content alone.

The relevance of this research is underscored by the rise of music streaming, with platforms like Spotify
producing extensive data on audience engagement. In this context, sentiment analysis and engagement
metrics offer valuable insights for industry decisions. Advances in Al and NLP make efficient lyric analysis
feasible, while interactive data visualization enhances interdisciplinary collaboration in musicology, data
science, and business intelligence.

Research Objectives and Hypotheses

Tayl or Swiftdés work offers a rich subject for ana
lyrics, celebrated for relatable themes, reflect her cultural influence and artistic vision. Economically, her
success extends beyond music, bolstered by strategic partnerships and marketing, positioning her as a
leading artist.

Interest in Swift's impact has surged, with courses on her work appearing at institutions like NYU, Harvard,
and Stanford. Interdisciplinary conferences frequently showcase research on her influence, attracting
scholars from economics, psychology, and music. This trend emphasizes her growing academic relevance.
The concept of kairds seizing the opportune moménf r ames Swi ft s wor k effect
into knowledge, accessibility, and identity in popular music.

Objectives and Goals

This paper explores Taylor Swift's emotional landscape by analyzing the sentiment in both lyrics and
melody. The primary objectives and tasks include:

1. Sentiment Analysis Model Development

The objective is to develop a model that classifies emotional tones in Taylor Swift's lyrics, aligning lyrical
sentiment with melodic traits. This involves using a sentiment dictionary specialized for poetic language,
alongside machine learning methods, to measure sentiment intensity within the lyrics. The model also
assesses sentiment trends by incorporating key melodic factors such as tempo and chord progression to
provide a comprehensive understanding of how lyrics and melody interact to convey emotional expression.

2. Integration of Melody Sentiment Analysis

The objective is to extend sentiment analysis to include melodic elements, examining their influence on
overall song sentiment. Key tasks involve identifying specific melodic markers, such as key and tempo, that
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correlate with lyrical sentiment, as well as quantifying emotional traits in melodies. This allows for an
exploration of how melody and lyrics interact, assessing whether they create coherence or contrast in
emotional expression.

3. Power Bl Visualization Application

Building on a preexisting Power Bl tool, this study visualizes the interplay of lyric and melody sentiment in
Swift's work. The interactive tool allows users to explore sentiment by album, theme, and emotional
intensity.

4. Knowledge Extraction

The objective is to identify emotional patterns by analyzing relationships between lyrical and melodic
sentiment alongside audience reception. Key tasks include correlating song sentiment with measures of
popularity or critical acclaim and examining shifts in sentiment over time, offering insights into Taylor
Swift's evolving artistic voice.

Expected Contributions

The research will provide insight into the combined emotional impact of lyrics and melody, highlighting
patterns in Taylor Swift's approach to conveying sentiment. By integrating melodic analysis with lyrical
sentiment, this study aims to reveal how lyrics and melody interact to shape listeners' emotional responses,
offering a novel perspective on sentiment analysis in popular music.

Literature Review

Sentiment Analysis in Music

Sentiment analysis for textual data leverages various sentiment lexicons and tools to categorize emotions,
with popular models like Vader and SentiArt being widely used. Vader, known for its effectiveness with
social media text, assigns polarity to words, enabling straightforward categorization of emotions in text.
SentiArt extends these capabilities to more artistic forms, applying sentiment analysis in a nuanced way
suitable for poetic and literary texts. However, standard lexicons and sentiment analysis methods face
challenges when analyzing song lyrics due to frequent metaphor adiienainanguage, which can lead to
misinterpretations of complex emotions embedded in figurative expressions. These limitations underscore
the need for methods that capture deeper layers of emotional expression unique to music and lyrical contexts.

Music Theory and Emotion

Foundational theories in music suggest that musical elements like tempo, key, and harmony directly affect
emotional conveyance, with specific structures (e.g., minor keys for sadness or slower tempos for calm)
widely recognized for their emotional impact. Research on ggpeeific attributes has shown that genre
influences emotional responses; for instance, rock may evoke excitement, while classical music is often
linked with tranquility. Genre shapes listeners’' expectations and emotional engagement, with distinctive
characteristics that evoke different responses across cultural and social contexts.
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Previous Studies on Lyrics and Melody

Past studies have typically focused on analyzing lyrics and melody separately, with lyrical analyses
concentrating on themes and sentiment, while melody studies focus on musical structure and its
psychological effects. Although these analyses have yielded important insights, they highlight the need for
integrated approaches that consi der both Il yrics
impact. By combining sentiment analysis of lyrics with musical features, future studies could achieve a more
holistic understanding of emotional expression in music.

Methodology
Dataset
1. Data Collection:

! Spotify Dataset The Tayl or Swift Spotify dataset on Kag
on her albums available on the platform. Columns include song name, album, release date, track number,
and songgpecific metrics (e.g., danceability, energy, acousticness, instrumentalness, and popularity).

1 Genius Dataset This dataset offers discography details from Genius, such as album titles, track
numbers, release dates, page views, song lyrics, and lists of contributing artists, writers, producers, and
genre tags.

! AwardslList: Sourced from Wi kipedia, this includes da

2. Data Cleansing in Excel
3. Final Dataset Structure:

After merging datasets, additional columns were computed in Excel for duration grouping and award
metrics, resulting in a dataset of 299 rows and 25 columns.

Sentiment Analysis of Lyrics

Data preprocessing involves critical steps to ensure the quality and usability of the collected data. This
process includes implementing various da&maning techniques tailored specifically for song lyrics, such as
removing irrelevant words or phrases (ewaogah 0)fl veerrds
addressing formatting discrepancies across datasets. Maintaining consistent formatting across different data
sources is vital for seamless integration and analysis.

Sentiment analysis will leverage SentiArt, a library designed for literary and poetic texts, which is
particularly suited for song |lyrics. |t anal yzes
encompassing a range of emotional indicators. SentiArt yields seven distinct metrics: overall sentiment
(from -1 to 1), anger, fear, disgust, happiness, sadness, and surprise, providing a nuanced emotional profile
for each song.

Effective visualization techniques, including word clouds to highlight frequently used words, will be
employed to clearly present the insights derived from this comprehensive analysis.
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Audio Feature Extraction

Data enrichment will involve incorporating Spotify API. This allows for a broader analysis that connects
sentiment scores with musical attributes, revealing patterns between song composition and emotional
expression, while also facilitating essential melody analysis through extracted audio features.

1 Tempo Measures the songbs speed in beats per mi

1 Key: Identifies the musical key, providing context for tonal and harmonic structure.

f Mode: Defines the scale as either major (often associated with positive emotions) or minor
(commonly linked to somber or intense feelings).

1 Loudness Represents the average decibel level, contributing to the song's perceived energy and
intensity.

 Valence Refl ects the positivity or negativity of
song's emotional feel.

1 Danceability: Assesses how suitable a track is for dancing based on rhythm, beat, and tempo, often
linked with higher energy songs.

1 Energy: Captures the intensity and activity level, correlating with elements like tempo and loudness
to indicate excitement.

71 Liveness Measures the probability of a live audience presence, adding context for acoustic or studio
effects.

Each feature provides a unique perspective on the
enabling comparisons with lyrical sentiment scores to reveal any alignment or contrast between melody and
lyrical themes.

Once extracted, these audio features are categorized to enable direct comparison with lyrical sentiment
scores. For i nstance, tempo and | oudness <can be
mode can be viewed as fAemotional toneo indicators
where sentiment analysis results (from SentiArt) are matched against corresponding audio attributes to
uncover correlatiords such as whether upbeat tempos align with positive lyrical content. This approach aims
to reveal relationships between a songdés musi cal
of its emotional impact.

Results

Sentiment Patterns in Lyrics

After the analysis of just the word clouds of each albiuimcluding the rerecordings the key conclusions
can be made sealed with data:

1 Consistent Themes Across AlbumsSince her first album, Swift has used recurring words like "back,"
"time," "love," "eye,"” "girl," "heart,” "home," "baby,” and "wanna." These words remain central
throughout her entire discography, hinting at ongoing themes in her work.

non non non
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f Impact of Album Re-recordings: The rerecorded albums show a slight shift in word emphasis, but the
core vocabulary remains similar. New "vault" tracks added to these albums align well with each album's
original themes, preserving the original mood.

1 "Sister Alboums" Contrast : Her "sister albums," particularBvermorereveal a darker tone, with words
like "dead" and "alive" becoming prominent for the first time. This marks a noticeable thematic shift in
her work.

f  Unexpected Similarity in Contrasting Albums Despite their distinct reputation®eputationand
Lovershare similar word connotations, showing surprising thematic overlap.

{1 Introduction of Explicit Language: In her eleventh album, a shift appears with the first use of strong
language (the word "fuck™) appearing in the top 15 rugsid words.

1 "Love" as a Dominant Theme Across every album, the word "love" consistently ranks in the top 10,
underscoring its enduring importance in her lyrics and emotional narrative.

Taylor Swiftés discography reflects evolving patt
emotional and genre distinctions:

1. High Tempo in Early Albums: Taylor Swift and Fearless feature high tempos and liveliness,
embl ematic of themes I|ike young | ove and opti mi:
With Med embodying the eneregeptic, youthful tone:

2. Balanced Dynamics in Middle Eras Albums like Red and 1989 show varied tempo choiceRed
oscillates between pop energy ("22") and introspective ballads ("All Too Well"), d@8@maintains a
controlled |iveliness with wupbeat tracks | i ke ¥
"This Love."

3. Subdued Tempo in Folklore and Evermore In Folklore and Evermore Swift adopts a slower tempo
and lower energy, producing a reflective, ambient tone focused on lyrical depth. Tracks such as
"cardigan" and "exile" showcase faikspired, introspective melodies.

4. Energetic Return in Reputation and Midnights. Reputationintroduces intense, higdnergy tracks

(" éReady for 1t?" and "Look What You Made Me Dc
darker, defiant themesdidnights combines higkenergy pop with moody synths, enhancing rhythmic
dynamism.

5. Danceability and Rhythm Innovation: Albums like Lover and Midnights emphasize danegop
elements, with inviting tempos and rhythms aimed at broader pop audiences, signaling a shift from her
more lyrically focused work.

These shifts i n musi cal features under scor e Swi f
emotional and thematic essence of the albums.

Convergence of Lyrics and Melody

The convergence of l yrics and melody is a defini
el ement enhances the other to create a profound
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narratives into her melodies allows her songs to resonate deeply with listeners. Her lyrics draw from
personal experiences, rich with relatable themes of love, loss, aftiseelfery.

In her early works, such as Taylor Swift and Fearless, the lyrics are straightforward and paired with catchy
melodies that reflect youthful optimism. For example, "Love Story" uses a simple melodic structure that
mirrors its fairytale narrative, creating an anthem of hope. As her career progresses, especially in Red and
1989, Swift explores more complex themes. The melodies in songs like "All Too Well* and "Blank Space"
shift between reflective and energetic passages, reinforcing the emotional highs and lows.

In her recent work, particularly in Folklore and Evermore, the convergence of lyrics and melody adopts a
more subdued approach. The melodies reflect an introspective mood, enhanced by softer instrumentation
that deepens her storytelling.

Ultimately, Swi ftdéds skill ful marriage of l yrics
significance. This intricate interplay not only illustrates her growth as an artist but also establishes her as a
master of emotional resonance in music. Through recurring musical motifs and thematic continuity, Swift
creates a cohesive thread that unifies her albums, inviting listeners to engage with her work on multiple
levels. Her ability to evoke powerful emotions makes her songs both relatable and enduring, solidifying her
status as a pivotal figure in contemporary music.

Case Study
Public Perception vs. Sentiment Analysis

Overview: This case study investigates the discrepancies between sentiment analysis results and public
perception for selected Taylor Swift songs, includifgu Need To Calm Down," "Sparks Fly TV," and
"Evermore." These songs show varied emotional classifications that reflect differing listener experiences.

Analysis:

1. Song Details:

o "You Need To Calm Down": While classified as neither sad nor happy, the lyrics serve as a
critique of societal negativity, showcasing a sarcastic and assertive tone. Public perception aligns
with this analysis, viewing the song as a call for-sedliection.

o "Sparks Fly TV": Initially seen as a romantic track, its aggressive undertones lead to
classification as angry. However, many fans interpret it as a celebration of passionate love,
creating a divide between sentiment analysis and listener sentiment.

o "Evermore": Classified as sad, the lyrics convey deep emotional struggles and longing, yet many
listeners find a sense of hope intertwined with the sorrow, further complicating its classification.

2. Discrepancies:

o The differences in classification arise from the subjective nature of music interpretation. While
sentiment analysis might focus solely on language, public perception often includes emotional
resonance and personal experiences.
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Conclusion:The contrast between public perception and sentiment analysis reveals the importance of context
and emotional nuance in understanding music. This case study advocates for combining analytical methods
with qualitative listener feedback to achieve a comprehensive view of emotional impact.

Discussions

Interpretation of Results

The analysis of Taylor Swift's music reveals significant insights into the complexity of her songwriting. A
primary finding is her nuanced use of language, marked by metaphorical depth. This complexity complicates
categorization, as in tracks like "This Love" and "Happiness," where layered emotions challenge automated
sentiment tools that rely on simpler, binary classifications. Her albums also display thematic continuity
across contrasting aesthetics. For example, Lover and Reputation explore love and relationships through
distinct perspectives, weaving intricate emotional threads that resonate deeply with listeners.

Limitations

There are, however, limitations in this analysis. Swift's use of metaphor can hinder sentiment algorithms,
potentially leading to misclassification. Additionally, music perception varies, with listeners often
interpreting lyrics differently, making universal emotional categories difficult to establish. Relying on
external data (e.g., Spotify API) to assess emotional valence also has limitations. While valence suggests a
songb6s mood, it may not fully capture its emotion

Future Research Directions

Future research could include qualitative anal ys:é
context. Advances in natural language processing (NLP) could improve sentiment analysis by better
interpreting metaphorical language. Further, examining how musical composition interacts with lyrics to
shape emotional perception could deepen our understanding of the emotional impact of her music.
Ultimately, this analysis highlights the complexity of Taylor Swift's music, underscoring the need for
interdisciplinary exploration that embraces both linguistic intricacy and musical composition.

Conclusion

In conclusion, this analysis of Taylor Swift's artistic evolulidnom a teenage country star to a globally
recognized pop icon, and her subsequent transition into a folk stofteffers substantial insights into

her creative transformations. By examining her discography as distinct eras, the study reveals the profound
emotions embedded in her lyrics, the variations in musical genre, and the shifting societal sentiments that
underscore her remarkable success as an artist, songwriter, and cultural figure.

Integrating sentiment analysis with lyrical interpretation, along with utilizing Spotify API data to assess the
success of each era, contributes to a comprehensive exploration of Swift's career trajectory. The
incorporation of SentiArt, a contemporary sentiment analysis tool, enhances our understanding of the
emotional nuances within her music. Autobiographical lyricism serves as the foundation of her
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communication with fans; since the inception of her career, Swift has shared personal experiences through
her art.

Her progression toward multidimensional storytelling in her later works, coupled with her exploration of
various musical genres, facilitates an audience that evolves alongside her. Ultimately, this research
highlights the potential for advanced data analysis tools like SentiArt to revolutionize our understanding of
music, offering insights into trends and enhancing personalized music recommendations. As Swift aptly
states, "I see music in my head as colors and emotions," encapsulating the essence of this research focused
on illuminating the emotional landscape of her musical journey.
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Abstract

The continuous digitalization in the modern world creates conditions for greater connectivity and new
opportunities for the educational system to actively engage with the participants in the process by adding
new tools that contribute to its technological development. Virtual and augmented reality are technologies
that are not only developing dynamically, but are also increasingly being used in education. They serve both
as a tool opening up new horizons in the education of young people, and as a tool for the development of
schools and universities in administrative terms. Bringing these technologies into classrooms provides
multiple perspectives for development in various aspects of the learning process. Through virtual and
augmented reality in real time, learners can become part of a number of processes and experiences that
could not be realized in a real environment. Many other processes in schools and universities are also
supported, which would not be possible to implement without the availability of these technologies.
However, virtual and augmented reality, in addition to their advantages, also hides a number of challenges.
One of the main issues is the potential disruption of students' understanding of what reality really is and how
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far its boundaries extend. This document presents the opportunities and challenges for augmented and
virtual reality related to their implementation in the training process. Emphasis on the application of these
technologies in the education system, as well as in schools and universities outside the context of education.
Keywords: virtual reality, augmented reality, education
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1 OQodzdL Odzj sts dzO o dlszOkzdzOIsO d HBB OO j d&ZOISO tcj Odzdztsfyls
tcOLoadlkdj, fofMmMlsOoevw jHds dtsots dOyOdzts o tBttOL tso Olsj dzd
2O IjLd Ijrdtsdtedd o tBttOLtso Olsj dzdzOIsO Mtcj HO Mo dH j Ik
fts Cs2lss Edde jtemdisjlsdlsy d Eyddzdh OlsO ftjHMmlsOawls Mmj
ZzZO odzj HEGW o Odzj dzO o delszOdzdzOISO d HBB OO j dzZOISO 1t Odzdzts i
ZO COoyd mMsotslsts dz0 tsBlkzyj dzdj Ists[ 1] .

Rdzls j ctcdtcOdzj Ists dzO0 Isjmndesdzseddlsy dzaj MOBs W EdzH Od3j dzls Ok
sOCO tyjtklsOsaO® Cdzt ysod twtsdzd L O tjHdyO (tsHtsBGj dad W
CObts yYwds. [ cBO9 j dzZOIsO d odtelskzOdzdzOlIsO toj Odzdesfls M
Eyddzdh 0 d EkEddejttmMdlilkd 5 yjdadw mMeawl, LO HO fto
BsHjtedzdL JteOdz dzOyddz dz©@ wsBERZYjdedj. ol oatcj d3j dedetslsts Bt
sBd3) d20 O L dzOdedwV BBy HEZ EYyOMmlsdedydlsj o ftesyjMoO. RAB
HO ftojlsi tef wo Ols Hi ZBtsC O btcOdht stedzOydvw, LO HO
HdedlsOdzdL OydwisO o Mmi otej d3j dzdedw Mmowls. AW dzOLO IsOL d t
tcOLodldy dO ddW stedsOydtsdededIlsy d Stdszdzd $ Oydtsdaded Isd ~ dz

hdetsfls dz0 o dielszOdzdzOIsO d HBB OO j dzgOISO toj Odzdesfls
tclslz OdzdzO tcj Odzdzts fyls

dZyj f ydqwisO LO odtlszOdzdOls0 tj-Bdgzdsfgh djzd Midz® | TR oD olz@ o
fswoweoOls i tcodlsy f§tdzjlsded Md Bz ZzZOBted. vi ddBEOL 1L
sjCltsted, YytejLr SCtdbts Mi LHO9 Ol dzj sBatsHd BOISO Mtc] ¢
ZEtslsts o jyd My HBBdZdXOSOd3J HIS dzgOh d Hdzed d dzOt
jtedzsddz Is "o dlszOdzdzO tj Odzdsmis" | §td#h dgedddc @mdd ¢ dy
clszOdzdzOlIs O toj Odzdesfyls ftoj HMIsOo dzw o O M Bz dzd e OdzO Istcd d
OdditsH j2MlsoaOls d dLMmdzj Ho Ol yYtejL dzgjw tOL dzd yded OMY |
JL ROtcHEzjteded d MWilskzjtded j dzj dgj dzelsd[ 3] .

BOo j dzO toj Odzdzts s
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Hd3jIsd dgv 3Ohj HO BseOls HO BIi HOIs toj OdzdL JtcOdzd d
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ytoiL o9dtlszOdzdzOIsO d HBB OO j dzOISO toj Odzdetsfls Eyd dzd ydls g
COlts dzOB dz¥ HO9 OIs slIs B AL 5, CstcOdztsoad W s j, Istcts
dLEyOe Odzj dO fttsyimdlsjy o yYysejhCtslsts bWwdhkts, ¢jdjilkdso

Source:American University in Dubai [6]
Aok OJiolszOdzdzOIs©O d HtsBO9 j dzOIsO toj Odzdetsls o

md d3d W

Il Addi3dwIisO HBBO9 j dzZOIsO d odtlskzOdzdzOsO tj Odzdesfls fMmj duL
d dLeol tehoOdgjlsts dzgO© tiHdyO fdlsd, C¢dlts Eyjddydlj
steddL d&3j edzO@ Mmtcj H O.

Rdz J dzj tofplso 5

l JelszOdzdzOIs© d HBBO9 j dzOISO toj Odzdzetsfls Mmdzy Ols L © dL 2yo
toj Odzdzd tf Offdesmisd L O yYysejhCtslsts LHKGOS j, d d3d dedets L C
dLol tch 90Ol CtdastctsdzdtcOded tsBERZYJded™w o1 9 odtclskzOdzdO Mt

Source:IChemE [7]
ANJezIBOdiolsz OdzdzOIs© d H 5B Oedgjded)ds® StdsjtsO dzdzts fils 9
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17 L dgtsy detsfls d

l JelszOdzdzOIs©® d HtsBO9 j dzOISO to]j Odzdetsfls lso Otew s detso d
ftoj HdZOEO2Cd ddzsj cOCIsdoadzd d OdzecOYdtOh d ftojydovwe Od
fskzrnjdadsdlsy d Ekyjddydlsy ftsyjiMm. viejL YW Mispd dds
sBtcOLtsoa Odzdj, Isi 2 CObt Mmsyddlsy ftsyimd Mi Htoj HiMIsC
HO Bl H] f(MmMistWwdzdes L @hjsts s IsEts jdlas  fotdsiHHdn s ©B v dzfs . Il dtcls
tcj Odzdzts s HOo® OlIs dzO bkyjddydlsy d MmlskrHnjdzlsdlsy tOLh dJte]
sBlzyjddj Mftwdkts dzj sBrtsHBsMISISO dzO Mmi slse jlsdadw EkyJd

tcOLoadlsdy d&O IsjrndtdztecdwIisO o doOmtsyj dsfls ¢ d3 tsBKOL 59
ltcjHdLOdC Olsj dzilse ©

11T ftwei¢d i dLiBdLoOdjlsts dzO odtlszOdzdzOIsO d HtsB OO J ¢
SBKOLtsoaOded j Ists, Ists o dzOMwW d desod HtejHIL o dC Olsj dzfflse ©
ftcjHdLO SOl d&zlsea O, dSEdesdBdyd MSd[ 5] .

1T 1 dieszOdzdzOlIs©O d HtsB OO j dZ2OISO toj Odzdzsls o fMmj hj dzj *
BscOls HO fMistczo Ols Bhesets. 10 BBtkzHO Odzgj ss  dzO z
sls ftej HMilse O, Csdlts d"BO ¢0O¢ HO BI HOIL ftoj HisMmIs
Bdzse s dz2O Btets?, O MijHMlsoa OO kM Odd L O B
HsMisOlsi ydzd L O ftejHftedj BOdzj dz0 KROMso s teddd figSdds d J
HSABH(. li ft6jCd dOttOMmlso O slsts i L dz0o Odzgj L O &
BEHYJIsd L O BBKOLBoOdd) vydfmists dzai MO HBMISOII yda
9 dzj HicW & Odzj O odtlskzOdzdd d HsB Oo j dz0 toj Odzdztsfls
Euyuddzdh 0l O, LO HO M MmMftOovwls M IsseaO® HtejHdLod¢C
ftcjHsMIsOawls dzgjsBasHddBdlsj tojmMeztehmd, M Ctdkts dd
q’dztss)Olscfsdzq’ Bj IstsHJ.

1T vdrndzdyd MS OO YBHHEI ¥CO ] Hteze f tetsB dzj 3, f toj H
Rd&zsjctcdtcOdzgjIsts d §tsHHI te) Odzj Ists 2O o dlskzOdzdzOls O ¢
sSBtcOL 59 Olsj dzdzO ddeW e OMlstczC Isktc® Bsyj HO BIi H] BEGE
HsMIsOIl ydzs CoO0OdzdW dydteOdz f jtemMtsdzOdz L O §fBHHtE] 3 C0
dzj sBRatsHd BsMIs sls ol dgh dzgd EfmMdzzed, Ctsjlsts ko j dzd yOe C
O o L ded € d2Odzd f tetsB dzj o3q .

1T 10 HO ®BscOl ®EZOHJK] A0 HO Mj oi Lftd.o Ok s
toj Odzdztsls © ©BtOL O OIsj dzdzdw Htesyifm J dzj sBRtSHJ
tcOLf csdzOcOIs M COHEKd, Cdlsts HO BBEOI HO fftotso j )Y HC
Mtcj " Ol Gtsdzi B3d L OlstclzH dzj dad v, LOMBIss ddf mMOlsO  dzC
odolszOdzdzO d HtsB OO j d2O toj Odzdetsfls, J MmMjtedtL des f o]
sjrdtszsedd o Ekyjsdedvw ftesyjm. 1 tetsBdzj A3 IsG Y dE H C
Btots? BBlkzyjddyw d&O fjHOctsLd, SCtdbkts HO ffted dzOe Ols d

ltoddztsy j dzgd™w dz0 o9 qelsz OdzdzOIs© toj Odzdetsfyls d HBB Q9 j dzOISO to
1 dze Otedw

l JelszOdkzdzOIs© d HtsBO9 j dzOISO toj Odzdes s dzZOBJtcOls f tod dztsy J
Md drLoil tehoOls BkYyjddw dO BiHjhd SCttOBdd M JjydOodzd
tcj Odzdzd MdlskzOydd, LO Cdlsts stcWwBoa® HO BI HOIs f sHGEBIsO
. . 1 Ofyowsefi d ul jCReddgOoy jffS ds BHAzdzgojGdsn dustgilst o dtelsz O
CO¢C HO My MfwOowls o tj Odzdzts otej d3d M BLRtodzts ol dzdzj dz
FPftcOodzv 9 Ols 91 9 odtlskzOdzdzO Mtej HO.

>
—
[°N

259



Sources j nded yd MSd -E@daztchmlsi s
NGO delszOdzdzO d HBB OO J dzO t6j Odzdesils G Olts d dzMmls tc iz d3§

Sourcevs J ndzd ud MSCd -zdtfdy cnglsd Is
ANdoekiIBO dolszEOdzdzO d HtsBOo j dzO to] Odzdetsls C Olsts  dzgmistclz d3d «

l ez OO0 d HESBOo j ZOKO tj Odzdzgsfls dzOBIEO® Motsjlsts
M jydoddmisd. vtwjL VR d AR kkj fj SBkyOeOl L O tj Odo
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dlskHjdzsdlsjy o uvjindtsiHES dmMizdagplz w®Dd B IsytcjL o dtelskz OdzdzO
Mdi MftcOQoawls o tcj Odzdets otcj dzdd M ftosBdzi B3d Mo tcL Oded M O
lduse | ftddsyjddy dO sdilkzOdzdOlsO d HB OO j dOO tj O
l JelszOdzdzOIs©O d HEtsBO9 j dzOISO toj Odzdzsfils Blso Otew s dztso

sBlzydlsd dzdedw ftetsyifm Mz d dO Eydisddlsy LOeajHjdzdw
oM ¢d XJd&OJM HO MsOdz yYyOMmMl Bl BBMIsSOdss CO0O. 1 Mmjcd

BOLOISO dzO bkdzde jtemMdlsjilsO ddzd Eyddzdh jlsts, o Ctjlss dmg¢
EuyiBdeslss LOo jHjddd d M LOfBLAEO] M oefmMdySt, SCtilt
Zz0 % JjdzO0jfhdlsy HO dOEkEyoOlk fsejiyd L O dqLBKOMSISE sl Isw
dzj sprtsHddBsS HO MO ¥dLdudiméd o MEOHOIO, LO HO v to(
HtS IsjLd, Stdbts fj d&OBJtOls o HKEZEO c¢jtcO¥MEO M dt
d B30Is dzi sBrtsHddtsMis tsls ftedj dgdzd Hdzd, o Ctsdlss HO L Of
Il &3 Mists Istsa © N j ditss @bdsts Oo ik is@dzPls B sSBEZYOO OFN dIsj My
MlszHjdzisd BjL HO M dOZOcO ftj i MoOdzay dO sy MO L

vdzd o jtefdlsjlsd ftedd&zOcOh d VR d AR dLoi d sBEydlsj dzded ™

Source:Yale University [10]
Aok dJiolszOdzdzO tsBdSBdRZEO d2zO EZdzde j temdlisgj Is

Source:Tilburg University [11]
AR JtelszOdkzdz0 BSBdStdZS O d20 bkdzde jtefmdlsjls
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vdzd o jemdlsjlsd d Euydddh o feddOeco0hd VR d AR dLei dz ©8

OTBb3AYXA/ AERIAL VIEW

A OO YHEEPCATET GUEBEN / MEDICAL URVERSITY PLEVEN

Sourcef § Hdyddsi ¢ d & dixf eo ] tetdn d 144213
ANdCwlod@skOdzdz® BB dCtdkC O 20 kdzdo j-Bigalojilelz f jndyd

|, i/  "CABA POBPONNOAHA"

. STEM LleHmbp

Sourced toj Hdzs EZyddzdhj Auv@i@j pdesp GBY dztsH dzd
ANEbtlod 8lsk Ozcz® B Stk O dzO-zuB, @O0 O [ 5B Y

1 06 dzs yg ded §

l dtelsz OdzdzOIs© d HBB OO j dzgOISO toj Odzdetsfnls MO MY ssedzd HO
JWiSClkdodzs d OdzcOYdwOh s L O ofMmMdusd. ytejL Mi LHOs Odgj
ftocixdoweOdzdw, IsjLd Isjrdessdzsedd f sd3OGc Ols dzO Eyoh dlsj
L O szr]lj,;hdztslsts dd&z EyOmisdgj o d s b @edrdi) IsiZoizts Is{ts  H 5B 'O o ) Isiz
ftci HiNlsOoa dzw 9 Ols dzj HtesMists IsjrndsdzsedydzO Isj dzH j dzydv,

ftoj sSHsdzZW 9 Odzj dzO0O Mmi h jMmlsekzoa O dIsj HtejHdL oadC Olsj dzmilse ©
sjrdsdzsedd, By jEsHOs i ILHJOHj] &L @ stsBtcOL tso Odzd j Ists

EMmf jhdslsts d&g3 yOmisdy © HdcedlsOdzdedw feowls
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Abstract

In this paper, the impact of digitalisation and technology in the areas of financial markets,
insurance, and private pensions has been examined. The major benefits that digital technology and its
applications bring have been outlined.

Key words: digitalisation, financial sector, fintech, distributed ledger technology.

Vo tSH

vdnmdzsdzseddisy d ydW¥ttsedLOydwisoO Bl teL 5 ftetsdid dzv Is ¢

MiCltste. Rdzso Olsdodzdilsy ftoddztsy jdedw dzO HdGEdlsOdzdedlsj Isj
dLisdzLoOls LO ftetsdi3W dO dO ddsjt?W j2mM0 d&@ixHEkz Wddodhts
M sBOcOI LO fsHEBBKGY 9 Odzjf dzO S sBEzddSOYydwiso M ¥ slstej s

1Bodly d dsetel LddSo0Ohd Ijmrddktedd, Stdlts Mmj |
SjrdesdzsedwWIs©O dzO tOL ftcjHdzj dzOISO My stsotsH dzO Cdzdc O
dLydmdzj dedv o tsB dzOC, dLSCEkMmlse jdz ddzlsj dzj CIs ( Al ), B dt
tGJOdZdZiSfI]IS [ dzse s tsIs kjLd bjrdtdatecdd MO oL Oddgdets L
tcOL 8 do Bd&ZzZOGBHOW] dzadj dO ctsdzj BdIlsj H Odzdzd, dL yd fmdzd k
dzj h ®Ils O

1Bodly dd dseotel LddCo0Ohd bkjndsdzsedd d Isjrdedlsy
fslsjdaydOdzO HO (sodzdwwlils dO ddtsy j mMisets OMYjSIsd o B
BsHjdd d fsHESCIsed HdLO2dzd, SBdeS bkt dydy, fjtcOlst
Odzc O dtcOdetsfls dz20 Y tslstejBdlsj dzdlsj, MECtstesMmlis, Qo lssdBOIs d
tcdmMS LO HJdEdlsOdz&ZOISO Mdektodatsls

[ Mdeso dzOIsO yjdz dzgO HSC ZOHO jJ HO Mmj dLMmdzjHe O HJGE(

10 HO ] wjOdkZdLdtt® yjdazlsd, o HBCEZOHO M ByjtlsOs

1. ¢dzOdzdL dzO o dzdv ded jIsts dzO HdGedlsOdzdL OydwisO ol ten

2. ltwjHMmMsOoawdz O dztsodlsj Isjrdesdzsedd d Isjrdedlsy

Lldz. @M. CHOIsjHeO AAddzOdzldo, v s

2See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 3
3 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13
4 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 8
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zi Ho Odzj dO YtsdzL dlsj tsls H
ZO dLMmMdzj Ho Odzj Iss §J HJGdIs
SO dz20 deso dlsj Isj - desdzsc d
OlsG) siL O dzO dL Mmdzi Ho Odzj Is
iWjCldodztsfisls® dzO@ HJj2Mmise

1. [HtjHjrdipaBgE L O

1 "Stsq SftejHjdjddY LO Wdddsjr oCd yo Ols:
- dsomel LdzdCo0ONd ydWksed IsjRdsdscedd, f§oddododd
"WdkOdhsed ddsesOydd fl feksh O d0 yd¥tsed Isj o d
" ddzse Oydd o B EOMEO d&O ¥ ddOdhse dlsj IsjQdsdsed

CdlsOdzdzdIsj Isj m detsd
dZzdL Oydwiso oi o W
ted WddzOdzmtse dlsy

., uj desedlsj Isj
W ddzOdzmtse d W

2. ltddtsy jded¥ dz20 HdcdlOddedlsj lsjndsdscdd ol o ¥

U jnsisedyddwls dOftejHi € d dsoedlky ddseoOoydd ¢
i L HOo Odzj 2O Miss2dtsMmls dzO WddOdemtse dls ftosHiZC Isd
ltcjHMIsOo j d&z2ZOISO IskS ©OBRBEO CZOMdW dydtcO® BtBRo OdOIdIsj
i dzOdzd tc O dzj , CtecjHdIsdteOdzy d W ddzOdzmdteOdzj , Isi tetsadw
sfjtOydd d SCosBezddsoydd.
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1 Hong Kong Monetary Authority, Whitepaper on Distributed Ledger Technology, 11 Nov 2016, p. 5
2FSB FinTech Issues Group Interim Report, 2017
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sOCIts | odHds ls IsOBdEZdyO 1, dvitsd ydWttsed Isj:
Hiczdd tsidcsGeCs] Witdzed, des oafdysd Ij o0l §slsj dydOodzo |
Wddzodmtse dlsj bkfmdzkzed.

0 } d&zOh Oz WzON Odzd W IsO ff toc j- Bz dasls ©Is § daPpdtsy j ded j ¢
sjndesdzsedd o o WddOdelmtso dlsj Emdzz e d, Csj Ists, v {oX N
desotsoi L dzd S0 OF dlsj sirdesdzse dd . liftejSd yd ydw tets:
ddemistczdzj dzalsd ( dzOf te. CtejHdIsded COtlsd) , sj ofpj o
ddzso Olsdoded § dzOlIsj )y ded EfMdzEcd dBsSEOls HO BI HOIS ©OL HJ (
[ dedzO2 dz f ZzOMh OdedWIsO fj GtejHjdvIs COlsts f &zOIsj ) ded dz
Emisiglsd O, Mol oL Odzed M ddzlsj tedz ISQIs O IsdPEBfdpd@dzd IsG ts dtfisasO f
Elstes2mlseo ©, Mo teL Oded €1 &5 s ¢ dzgz® s § B K3l dek® O 15 daGrzC
9 Cdz¢ Yo Ols tsdzdzO2dz B OdeS qtcOdzj Ists, jdzj ClstetsdzdzO Isi tcEts9 d
PayPal).

[ sBqddzdzdlsj § dzOh Odzdw o€ dzv yo Ols lstcOdat OC ydd f e dd

(&zOfts. § &kOh Oded™ WYtejL SMS) d ftjHf dOljdd COwlsd, Mo
SEtcOdzd yOo Ols MOds HEs BORSBSodw MmjClstste. I toddsy j dadw
LOMicOnco Odzj s, CiHjlts ©jcdMseOoydwiso d 1 &Oh Odedw s
fsBsh SO &0 &te §hds hksts2 Hss s

)| Hicked MdzzyOd ydWttsedlsy bteOd 0Sydd Mmj dLf§fsd
Zdzj mdzv o Odzj 2O IstcOdzMcteOded Yydedlsj § dzOh Odedw, O d d3j dzdets
topeer , Csdlss dBseOIls HO Mol Lo Ol CkfkoOyd d HtesH O:
5B d3j dedzd v S kztef.

Rdzse Olsd o dzd Is ftod dztsy J dzd W LO f dzOh Odzd W dL §ftsdzL o
Myl ssetsHdzO ¢CdzdcO. Uy mdzbdzse dWIsO dz20 tOL fted HY dzj dzOIsC
dL GO HOdzj 2O MyjlbtsoatsHdO MdMmlsj kO L O Mi AtcOdav 9 Odzj
mMtseB Mise j desfls, stcOdzL OCydd ddzd HBetseatstedsd MY tstcOL k& d3j dac
Cdzdc O tsBOYy daj M Codstosdzdcd yj dstcOdzds ls jHABBO fi
HSBOoawWdzj Iss dz20 ddaW sted3OYyYdwY d f sHHI fiahEdj Is sy Qisfds ddd w i Is
Eyofmlsdzd ¢ tOLftsdzOc O fmi i MtseMmlse jdes dHj delsdydets S dJ
Cidg dgjwvw IstewB9o O HO BI H] BHBBtojdzs d M e dzOMlzo Odes ¢t
Wsteddd e Ols ytej L fsejHdyO ddzd "o jtedcO” sls dda¥ stedzO
SHEBty dzZO tsls EyoOmlsdzdydlsy, o1 9 9jttdcOISO dzO0 ISteOdzaL OC -
LOfdMo O IstcO2dets o Myl Istse tsH dzOls O3 & Y det®Odzte{ ¢ iz Is A3tsdzQ@ ta @L
Myl sseotsHdzO Cdzdc O, dOtd yoO-PmMiskj de zstzy ) DdzOOZ st sfpc
BOLd HOdzdzd, SCSBWikts fLotsdzvo 0O Ml LHO8 Odzgj Ists, MJdcktcdesls
ddaW¥ stcedzgOydw

1 cotslsts ftoddztsy jdzdd L O o dzOh Odzj (il MsOdO ol
BJhd CttdilstcoOdzzlsOIsO BdIsC 52 dg, O tklstsc0a 0O Isjndcdase
ilsjtc. sttdflstsoOdkzikzisdlsj BscOl HO Mj dLitd.oOls (Ot

1 See FinCoNet, Online and mobile payments: Supervisory challenges to mitigate security risks, September 2016, p. 15
2 See OECD, Technology and innovation in the insurance sector, 2017, p. 16

3 Hong Kong Monetary Authority, Whitepaper on Distributed Ledger Technology, 11 Nov 2016, p. 9

4 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 11
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fstelsl j 2 dzd, M StcOdzv o Odzd o MBOtelsW sdz. I MdusSd bttOd OF
o0kZEIsO Btsy i HO MM cjdjtedtcO® tls " BJde sted”, Cdlt kMM
Rdzlsj dzd ¢ j delsded s j e B O S O EOBBISFO® o B dZOMIsIsO dz0 (|
ZO0 wWOLftejH]jdzj OO MyuijlsetsHdd SCddcO L O § dzoh oddw,
COlts Httkzedly Wottddd dzO f dzOh Odzj, Mol teL Odzed M Isj n datsdzt
MfsteOLzdkj ddv MO MOBSfteddzzH Isj dzded o OolstsdBOIsd ydzts o
sftejHjdzjded EMmdzseadw. vOCdoeO MittOL kA ddy ®@seOls HO
f dzOh Odzd v . U fmd gLt sdzL o Gifsj S ltstco L 1IOO MBaIOE dg® 1O dizzd
OMlstcOntso Olsj dzdzd tBJ LM jilsjdedw ftod dzOMisi f 9 Odzi z0 L
&j st OLtcOBBIsoaOlIs My d Hfi dddlsj ddd ftoddsy jddy L O
Oh OQdzgd® L O MkzOYssej L O ftdtesHded BjHMsadw ddzd s
sdesddze L O € Of Isfo dzgg dzls Pdgdp e PklsdePlisjj dzg sctso stcd Bse Ol
j ndesdzse W IsO dzO ddelsjtedzjls dzO dzj P Ols O, LO HO fpj Mo
slso jlsdzOlsO L OfMlisic O REESY dejdzirdzO® dfOs df iy OOIs© MmJ tsls dzOmw
stcts?2 Miseo O, Csdlsts i BdteOls ddaW sted3Oydw L O Hodyj ded,
Ldud MEdw Mmewl, d Mmj GwGd@ HQ Isfswdadffls @aOdz"cos@iy dpdf
h OO sy j HO ftojHsMIsOoad BSEOIO dqdaW sted3Oydw L O f t
dzdzd B Ol HO faHsBdotsy @z @ OUsd toO@zj f w20 ftoetsHEZCIsdIs] ,
j dztstsB t6'OL Iz 9 Odzj
sOlss My ddOIs HtejHodH dzj 2dedlsy Gteddztsy 4 dedvw, Isj n dzt
BO slsjdydoOodzd L dOydlsj dzds HO f§osHtBted jW,jSlsde datsM
T ftejSd btsoaO dzgj dL 3] dedetsflsls© dzO BOLBOdW CtsH d f s
sedzd HO M LHOHOIL {¢6lsjdydoddd fttssdj ddd L O W d dzOdzf
ssydesmisls© dzO@ BOLtsodw CtsH ofjs tshj j dL dztsy j dzgO dzO yts
0 stsdzmMizdzlsOydd d - fizO@fwioOldzy dz0 ydWtetseadlsy f dzOls
BzesctsBtes2ded o1 L sy desmisd L O Odzc Oy d tcOdzj d fHiG
Wddzodeitse s ff dzOdzd tc Odzj . LjBMO2Itse jlisj d ttddzz02dz ¢tk
fslstejBdlsj dzdlsj HB WddzOdmMtse O dJdW stedZgOydw d tBEZYJ da
bdzj dzj dzd tsls tOLh dtej dzOO toj Odzdetsfyls, SCwists dBsyj HO
Zuyd Bded W.Is (ts@Ldhlsdtcj dzOIsO d o dtelskzOdzdzOls O toj Odzdetsls ff toj +
LO ol Lftedj i3Odzei ddzd oL Odd@sHj2Mseadj Mi M LOteBdS Odz
tcOLh dtoj dzOIsO toj Odzdetsls ftoj HisMisOow Y sHESBIGjdz L GdzjH
ZOBJtcOls AstOBO, HBSCOIs osdilszOdtzOlSO tj Odzdetsyls i L

G CTIGQENIFESST
o0+ a3 TR gad

1 See OECD, Technology and innovation in the insurance sector, 2017, p. 20

2 See Allianz, Blockchain technology successfully piloted by Allianz Risk Transfer and Nephila for catastrophe swap,
Press Release, June 15, 2016, https://commercial.allianz.correnelvssights/news/blockchaipiloted-allianz
risk-transfer.html

3 See Norton Rose Fulbright, The future of smart contracts in insurance, September 2016,
https://www.nortonrosefulbright.com/en/about/dium

4 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13

5 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 12

6 See 6.G20, OECD, INFE, Ensuring Financial Education and Consumer Protection for All in the Digital Age, 2018,
pp. 5254

7 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 14
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j dzd j Ists Ml M s -dogiEsyjjte Q€A dipld@dzjytefje detetsoa dL Oydw,
5 d0 Ctdifjlsjdsdshisso d ko jt] dshisso doO
J d@hbmt%iﬂbd d dJddzmbstelzdj dzlsd Is LO ] daine
j dzd Is HEeB WOl b ] f 8OL AtsH] d fnUanlSWSOdZd
q’dzfr]lstGIzd:stzlsq’ LO MOMBBL OHI dzy O9 Odzj, SCtdlsts daC
dzOls HO Mmj MfttOewls M M Migemisyg ddsOCHYO {
d o fsHStjfO dzO W ddOdmtsdslsts tsBtcOL 59 Odzd §
dzdzdIsj f dzOlsWtstedzsd dwBtsyjJ HO i dLftsdl e Ols d,
md. )| v ¢ s5d MsteOdzd MO tcOL OBl dzad
dZsdlsy HO MmMj LOYLAdOWIS M oemMduéd MmMetd dL
sy Hj2Mlsadw, CObt dOfttdttitc HO CBttdcdtcOls
dlsg U&OBmedm' BscOl Mihs OO HO &
ftosHizSCIsd d HO oL jBOI tjhjdad LO ddzoJ

Cdlts B30 0Ol O flstcjBdlsjddlsj HO dL B
ydesdzdzd / MY j Mistse dzd f tetsoHjinEjlsdo ®B A@MESIYO fdpO t
Lo Odedy d Efmdzzedlsy L O Wddodmtsets f zOdzdtcOdzj .
stz dzsOyddlsy d § z0dzdteOdzj Ists fi s MO kdzj dzj dzd
sdzLo©® L O fsHBBKWS Odsy dzO Eyjs@adhd tdytfdgdds Oy tdgjLO dzetz)
ts G dzj-dzjLiztsstis o | qmq;d3®dzJ ZzO0 Mmdztsy dzd dBOMdoed I H
tciBdlsj dzdilsj HBBOO j OISO tcj Odzdesfls Mmj dL §f sdzL 9 O, L
disj ddgojMmisdydd d HO bkdzjfifd s ddojmsdydsddedlsi (g
[tckets ftoddzsy jdedd d2O0 HdedlOdzddls] Ikjrndsdktsedd o
Wsted3OIs O &0 Bl sdhizdzisOdlsd, C(tdlsts L Oftsys Ols H
Mz o Odzgj O Cdzdjdesd d L O ftojHsMisOowdzgj dzO ddzo j
Md3j SC OISO dzZO HOH jdets dzdyj. 1 sHBB &ZOMIsdl] dz20 dL CEkMmilse
tcOL dzd ydzd OMY jSlsd dO yYyseojh OO dJdzlsj dzd ¢ | dzls detsfyls,
tcih Qo Odzj dz2O f tetsB dzj B, Om@&@ﬁ@@ﬂm@ﬁ@bmﬁ¢MMb®Gﬂ@buw
dLisdzZLoO 9l 98 ot LCO M BOMNdddztslss tsBlzyd dedy, fted $5§
HO ©GOLYBLAdZOIOIS dBsHjdkd d HO CdkOMdW dydiOls dtsod H Oz
Bsyd HO dOkyd dBsHjdd f dse tsfdls, LO HO fssHBBtd tof
@O | dzdets MOBMBEBWE ) sy fiisks 20 sBlzyjddj dLdmMCo O L
LO HO fj cOOdlsdtc®, yj HOdzdzdIlsj fMd ddzlsjtcftcjlsdtcOls f

RLSEMo jdzdwls ddalsj dzj §Is My dLftsdzt e O ( O fsHGC ]

dqdzls j cOCIsdodets HO tslsetso OteWls dz0 ol ftetsid, qubs f tsiste,
ddzd Efmdzzc O.
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1See G20, OECD, INFE, 2018, pp.-52

2 See OECD, Technology and pensions: The potential for FinTech to transform the way pensions operate and how
governments are supporting its development, 2017,8p. 7

3See G20, OECD, INFE, 2018, p. 52

4 See \Virtual and Augmented Reality to Disrupt Banking and Finance, October 6, 2023,
https://www.oxagile.com/article/virtuaugmentedeality-disruptbankingfinance/

5 See Rao A. S., Five Myths and Facts about Artificial Intelligence, Predictive Analytics and Futurism, Issue 14,
December 2016, pp. 14/

6 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13
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ltoddztsy Jdedw fp oadtelszOdzdzO toj Odzdztsmls, § sHtSBd2d d2O IS,
ftoeddzsy Jdzedv L O WJddzOdemtsea d ¢ sdzmMizdzsOydd, Cdlsts ftej HBS
LOMIstcOR 5o Ols} dzded j S MY jtolsd
0 Rd&zojMmMsdydd dFHEcGE®dzdzflsy Isjrmrdesdzsedd M4 dL ft
detso d  d /-jdWdgdS Isffte dzd dzOyddzd L O HtsMmisi § d fkddkdL dtcoO
10ftcdd3d o  dzOlsWtstcdzgdIlsy L O Hdtj SlsdzO Isi cesoadw d ddzo
LO ddzmisdlskzydtsdzOdzdzd sy ddzo j Misdlssted, sO¢CO d LO f{ sl
ddzo j MisdIststed IsjLd § d&zOlsW stedsd dzOdOdzv 9 Ols L Oa dMmd d3tsH
Isi tetsoadwisO. 10 ddzo i MisdlststedIlsy dzO Htcj B dets dsOldc cdz® d W
dzdzts ¢ =Hzd in€ © y 4 dzO, Stk slsts yYtejL ftsmtej Hdzd €, O dz
ftos¥ jMdsdzOdds tcOL & O s tdyzjedzdy tdfdiitglddy jip@EzdMtsyd Odzdzd Isj f
BSEOIs HO ftLotsdwls dO ddzoJ Misdlststedlsy 09 Istsd30Is d y dzt
si wcetsoydlsjy, Ctdlsts MO dqLBteOdZd HO fMmdzj He Ols.

10 BOLBots ddots ftedZOcOdjlsts &O Odcstdlsdid o Isi

gLl dzdzv 9 Ols fMH j dzCdlsj, fLotdzdrO odMmMltyj MistslsdzO® Isi t
tcOLh dqtewe O f detseod fteddztsy j dad VW .

] zOW tstedsdIlsy L O twBtlsdLdqtcOdd i oajilsd f§toj HdzOGOIs
fsteclsW j2dzd, Ctdlts BscOls OolssdiOsduyudess HO Isi tecgkzo Ols,
fstolsW j2dzdlsy ddzd HO toj OdzdL qteOls d dzo3j ) lsiddy@lestidestze{dzd Is O
tcsBtslsdL dtecOdzd Mi ajlsd dBseOl Mihts SOCO HO dL ftsdzL ocC
ddzo i Misdydsdzdz® MistceOlsjed™w fftejHodH oW ddzO ddzd ttdms O
Ydieddd, BSEOIs HO ddi3 I sdBscdzOls HO EftwcOodzw o Ol tdME O
OCIsdoadisj d fOMmdoadlisj.

RLSEMIe jddwils ddelsjdzj €ls dBBO d ¢ slsj deydOdzded 1 tod dzts
YytejL twOLftsLdZ2Z000Odzj dzO dBsHjdzd d ftetscdesL qcOdzgj dzO Istse
Bi HjMj. UjndsdztedwisO ojyd “Mil YhtHdzOE PHY tclf sEHtmoyj W
dqLSEMmlse jdz ddalsj dzj CIs o Mmotsdly ddzoj Mmlsdydtdeded BsH| dz
ddzlsj ¢ tcd tc Odzj O ftetsd3i dzdzd o Mol oL Odzd M ¢ BSdzdzOIs O
EftcOodzjdedj, © ddzo jMsdydtsdzdzOlsO MistcOIlsj cdw

0 siHdlsdEOd d -6 de@ez i aOU O 0 yd¥tsodls -
i ssfmSOdy dO StjHdlsd d WddOdhdeody MiskOcOls
fejrftedvisdw, Codlsts fjHd lssSo0O MO ddOdd L OlstelH daj

Il sweweOls My detsod BLdzd M dsH§ dzd L @ jougy HfiECAsdijts tedds:
sdf O -tbpeer"” . vjLd o dzOls Wwdspgeadsdr " s IsBEIEdHsO H'Op ecpurf tsdzL 9 Ols
tcOL dzd ydzd dBsHj dzO. 1 ted § zOWtsttdidlsj, BOLJdOdd dO HO

1 See MetLife, MetLife launches virtual reality in India, March 8, 2017, https://www.metlife.com.au/blog/blog
home/industryinsights/launchvirtual-reality-in-india/

2 See OECD, Robadvice for pensions, 2017, p. 7

3 See OECD, Robadvice for pensions, 2017, p1D

4 See Satariano A., Silicon Valley Hedge Fund Takes on Wall Street With Al Trader, Bloomberg, 6 February 2017,
https://www.bloomberg.com/news/articles/200Z06/siliconvalley-hedgefund-takesonwall-streetwith-ai-trader

5 See GlobeNewswire, Sustainalytics Launches ESG Signals, December 14, 20186,
https://www.globenewswire.com/en/nenedease/2016/12/14/897471/34801/en/SustainalytiesichesESG
Signals.html
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Mg dzOdhdeols CtdstOcj dsO, HJtjClkds HOLYso Ol MmiejHMs
Bi Hjhts ol L&ZOG©OYH, jdd) (BSeBdCdetsojdes fesnkCls ddd Emd
f oW stedkdlsj, BOLJ©Od] dO LOjdkd, WdLdujmSdlkj dd-
ddzo j MisdydwisO fd. }td §&Os¥stdkdlsj, BOLJLOdd d2O HWd
Cswists &zOBdE©O Miej HMms O.

1 5dzj Blsj HOdeded i s SOC HsBBOOISS Yy idzE Gis RS s
Mol L Oded M CtjHdbdwOdzjlsts. | OSSO0 fmj fwe!
ssyséd ol L ihdsoO dO djlstcOHdydtsdzded § tetsd3j dzdzd o d,
i o eh jdzMlso Ol kjLd g CONMUO dikj HHEOOY IS  dil
AqWesoadLOYdwIlsO d&zO0 jyjHdaiodedlsy HJj2desfisd HcOMmIsd
Mi LHO9 02¢d dLCdzs ydlsj dzdes G tsdzj d3d d Mdzsy ded BOMd o d
HAHE " . vOCdeoO HOdzdzed Mj sz yOoe Ol dzj MOBs ls Isj ¢ M
odHfts OzHdBsSC dZzdf s j, COCLt d B©ls HOdzded, ¢ dzj tod tcOdz
( dzOf tc. fd30tels W ts dzd , f 4 tcftsdzO dzdzd Csd3tf s sted Moi toL C
JgdeW stcedz3Oydtsdededisj Isjrdesdzsedd oj yj fsLotsdzveo O tsBtcOB
HOdzqlzth dzj diBd sy ROMdod ls HOddd KBsecOl HO Mj dL{fsdL o
2O WddzOdsmtse disls fipisHie@ds@dzj st His s H Os sipdst® . i) asitotel
Cdzi B3 Isj H Odzdzd , MO ddzlsjtedzils dzO dzj h Ols O, dL yd mdzd Is
dzj " OO j dLbtsyddS dO cEtdzj 3d H Odzdzd, dLydmdzdls j
i RtcOdzj dzd j Ists dzO@ ctsdzj B RBOMdod s HOddd, O dL S ki
OO dzd L dteOdzj o dL 5L o Offakl éaPls j5,ts dg @d d ta @diafizd dz0 5B dzO ¢
d MtOodedlsj dzdats dzj fdets dBZOM OB dekj &3 COYOydlsjl L O Bl
{BdOYdedlsj Ibjndsdzsedd L dzOydlsj dzdets ko j dzd ydn© ¢ Of Oy
d OdzOdzdL qteOls HOdzdzd, SCOlsts fts IstsLd deOyddz kzdzj ded 7 ©
f tod dzts . j dad W

]l Htotket ftoddztsy jddj dO ctsdzj dddlsj HOdzded BBtcOB SISO C
slsfzmMCO LOjBBd dzO [l o f Otlsdz' stefmlsets iy Liberi s, B
ftoj HdzZOGO2Cd dzjtsBjL Jjyjdd ¢ Otedyded Oo Odznd o) L BMdzse
Ml Mlsswdzdy HO OdOEZJLdttO® HOdddIs] L O fwsHOyBdIsy, { tc
ftcjHo OtedIlsj dzdets C OC 9O MEZzBO MO o Mmi Misswdedj HO ol todzO
stsLd dOydds sy j HO dL i ZOBPsB®o &Moo OBOEK,] Mtz&dlsj L d

0 1 OMtcOrshtOdasy j dzdWIsO &0 HJEedlsOdzddlsy § zOIsW¥ t
stcOdeMW stedidtcOls d L OfMistcORtso Odzgj Ists. 11 tcats, Isj Htetsdsy
HS LOfMstcOrtsaSd dd bWwihdtslsts tcOL ftetsfisteOdzj dadj . 1 Of tec
LOMstcOR o Cd YtejL dBsBddzded EMmMlstets?2 Mise O. 1 sweowo Ol f
Csdlsts RstcOSO dBseOls HO Mi LHOHOL Metw MiBMilse j dzO Gt

1 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2618, p. 12
2 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13
3 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 17
4 See OECD, Enhancing the Role of Insurance in Cyber Risk Management, OECD Publishing, Paris, 2017
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4 @OBIZY B ol LHj2Mlsad|] ol cnlk LOMicOR e Odzj sts
sjrdsdzseddlsy LO fsHtsBKYoOdz dZO L OMstcOR o Odzj sts
fsHtsBte] dzd W Is O dzO dzd L dzO H O dzdzd , 9 C dzt ydlsj dzdats gL S zf
ftosd3y dedzd @ dIs g , Csdlsts dBseOls HO BI HOIs 9L jIsd ftejHOdH
liftejSCd Iktes O, BZOCOte Y4 IbtsaO® dsyi HO fwsedhd o
CteOdzd ydlsjy dzO yj dzlsO O L OMstcOrtso Odzjlsts L O tsBJjHJdAW 9
LOMtcORtsoa Odzgj dzO tedMCBsoj, MyudlsOded L O " dzsh d tedMmCtso j

1 sodh jdzOlO ftejydLdsmls d Jj¥dComdsmls &0 §sHfd
fcLoasdzZvo O Mi hs SOCO HO Mj YtojHEZOGOI dsod odHBo J
JdLHO9 O L O d@sets SwOSd fjtedtsHd Bl otej dij, dzO0f tod d
CtcOlsmMtesydets dzOj BOdzj dzO y ddzdh j .

[ dedlsOdzdzd sy Isjirndesdzsedd ftetsdgi devls d dzOyd dzO, fts
10ftedd3jtc IsjrdesdzsedwWIsO L O tOL L dz0o Odzj dz20O dzd yoO B
Ml Mlsswdzgdd d o1 LtcOMIsSISO dzO@ HOHJdets dzdyd HYted MmME dztg yo O
9 OolktsdiisBddzdlsj RSOl HO tftcjHjdVis o jHjdd]jIsts dzO
JLftsdzLoa O L O BitwjHjZVd dO fwjddddlsy L O Oslstsditss d dzdzO

] MW jtwcOlsO dO LHtKOs jsfOLoOdzjlsts dqLSEMmlse jddWwlils dd
Mdddi¢d, LO HO M dHjdsdwdydwOl sftejH]jdjd &jHdydd
d fteddtsyjd d&Oftedddjite, LO lsCtcdoOdzgi dzO t0OE dzO ¢ 5 (
Hj od3OIsBdztsL d s

0 sdBjtemdclzagdfstinist d uwj Ytodh j OO L OsdMmddtsils
B J HO EkEojdduyd tdmMEO ls CtsiftetsdgilsdtcOds zO0 €
ftoci HBMIsOoawls d ddetsy jMlsots o) L BsydesMmisd L O fsHBBIGW O
Emdzz ¢ d . stedflsdteOdzj sts dzO HOdzdzed L O L OMJISO dzO ydw
cOLodldjlsts dzgO@ Isjrdesdzceddlsjy. 1 dd3jlstedydzOlsO Isj n dzts
ftose j S OO dz0 MOBsdzd ydesmisls© d EHBMIsse j o Asdz]j s
slsCtcOH dzOIsd f Otetsdzd d dzd W.Odzh off 8 dif jylsf s daipd s jo Olslzj Ot dfte ¢ ¢
tcOL fsL dzZOo Odzj Ists 20 WdLdodsedyded ddzd f§tse jHjdayj MSEd
EHtsMisse j W o Odzy dz2O0 MOdBsdzd ydzsmlsls© ytejL slsCtcdo Odzaj
vjnmnddSdlsy, Csdlss MjeO My dLisdzLeOls LO ftese jtelb O,
EHtsMisse j oW o Odzj zO Oolsj dzlsd ydetsmils yYtej L G dzOfm, tcOL
cOL ftsL dzZOo Odzy dO YsantSHEOKO. 1 dsd3j sted ydzd Is § Isj - dzts
MW Jj OISO dz20 MdcekztedesMislsO o MicOo dzifdzdsjs o Ystg s afj s G lsifs
shj Mi ©OLtOBBIa Ol d MdceckztedsmiklsO M §oHBBEKY O O,
Bdtsd3j sted ydzOls ® d da¥ stcdzOyd W

O ZzOdzd L i Is dzO H Odzdzd d315>1; HO fj dLitdzLeO L O BlCts
%0 dzOdzdudjlkts d@O JL BOBO. ujidsescddls @O 0L i) Hj
{5l LOUdSNSE0 dO Iste0d 0%z fidaf L © @@mmqummwu@aqsc1
ZOBOEY s tdMSO sl YOdh q¥dydtOded lsttOde OC yd d

! See Esteva A., Kuprel B., Novoa R. A., Ko J., Swetter S. M., Blau H. M., Thrun S., Dermattdugistlassification
of skin cancer with deep neural networks, Nature, vol. 542, 2017, ppl135

2 See OECD, Technology and innovation in the insurance sector, 2017, p. 18

3 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2618, p. 13

4 See OECD, Technology and innovation in the insurance sector, 2017, p. 18
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o [fiteoyud® ofmMdySd odHtej WddoOdmsed ddmisdlskzydr
Ld&zOydlsj dzdes HO ftsHBBtWIls jWjiCldodessMmislsO dzO ftetsyj fc
ZOBOEVIs Bhdlsy Wiy d2dd ©OLAtSH. [(YJHdjoddlsj (et
fsodh jdzO Ooalssdi@BOIsdL Oydw. ANzdzS yddlsy, Mol toL Oded i
BscOls HO-j¥ij 4B o dadh, O LO kZdjMmdwoeoOdzgj dzO MY OL 8 Odzj
dLf sdzL 90Ol Isjrdesdzse dyded fteddztsy j dedw, ¢ s ddstisy judgdivls s
BscOl HO kdzj Mmdewls tjockzdzOstedzdlsy dLdMCo Odzedw L O s
ZOfteddsj o6 ytejL dLYtsdLoOdz dO Ijrdtsdzsedd L O tOL ft
BOL O HOdzadzad, LO HO Mmj EdjfmMdvls ddqLdMCosOddwWIlsO L O
ftoddzsy jdzdv L O Ekdzj Mdew 9 Odaj dz20 W k2 deC yddlsy 65 ki 0o dz

0 stdikzdzd COdgwfedd s Isjrdsdzsecdd fsdjdvls d dOydd
Ok d bkmdkkzecd sBhkoOls fifl Mowsdlsj Sddjdsd. v
qazOodhtse dlsj ftesHkCld. [ dd02d tjsdeokdls] ujmst Mo
SftejH]dY Bl kwodtkst tddzO2dz fteojHjddy d ddesdyd
Odzc Oy Ol f)] HOHjdz ftesHkClk ddd bkidkEzc0O, tjH s dedl
qdzHdo dHEZOdzdzs €1 o5 wh, &Ofteddjte yYtejL dzOf usdpedzzj f
f dzOdz dzd § j defdsdzj dz Wsden ddzd L O f dzOh Odzj dz@ M) Is S «
i "s BSEOl HO BI HOK koMY stddteOdd M §sdshlsO do
ol Bsktsej ddd Mmimdd M CtdhmizdsOdls ol o o dtlskOddo

w
w
w
w

ltoddztsy j dzgdwIs©O dzO IsjLd dztseod HdGcdlsOdzded Isj - datsdztsc
Cdzs ysod OMY jCIsd dz0 W d dzOkhEaflcisodj Daggmis® @ maxEz @ d
cOLatsHdIs] LO Sdzdjdzlsdlsy d Wddadzy®,) € & dz6ztz 5 j dzb ©fr) fla®ffts do
ftejHftedWwIisdwIlsO dd HBHROSC ddzMmlse Ol O. ltcdd3jte LO Issoa O
ddzj SlstetsdzdzOIs© s e saud s & dz§ zdgled 1I©Js affm jf totfsts Oo Ols MistsC
ftsojyuyj f§ dzO0h Odedw dzO HtcjBdets fMj ~dL ol teh o Ol yYtejL dBtse ddz

1 OC dz¥ yj ded §

ftojCi MdzOlsdwls dzOftjHi ¢ ® ©BE&OMISISO dO Isj dj ¢ Ak dd
Ctste LO bOdMY sedkOydvk0 dO % ddodhndlsj. uvjndsdksed
M stesMisksO® dz2@ ©BEOBBISCO d MitsBScRO L O dzOBOdY s Odzj
Cdzé yo Odzj 20 MHjkCd. vjiLd fesdjdd Mj SseOLdiO ¢ O
JdzOdiztse d fesHizSlsd d kfdkzed

rdedlsOdzdzdlsj Isjrndesdeiesdd ygzOo tzgL Ol d®idEE, S OCkt
Yyw dzts . ltoddzsy j dzgdWIs©O dgO@ BzsCyj2dz MO M j ds BN

14
o)
o
m

1 See OECD, Technology and innovation in the insurance sector, 2017, p. 18

2 See OECD, Technology and innovation in the insurance sector, 2017, p. 18

3 See OECD, Technology and innovation in the insurance sector, 2017, p. 19

4 See Holle L., Digitalisation of financial marketsa key priority, VIEWS- The EUROFI Magazine, Helsinki, 2019,
pp. 172173

5 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13
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dLUﬁngO&JBB dds o1 o oti LSO M Hekesd HdcdbOddd I5jqc

szBQuJde—*q’cﬁth’tSQa fifdsgf i dz sjrdesdzseddlsy L O tOLtcjH
ftcjol tcdzOIls © JHdz t5Is Cdzs ysodlsy HodcOlsjdzd dzO ddzlsj tec
Zz0 ydWtseodlsy ftddtsyiddy d fttOedzj dzdiIsts dzO H Odzdzd o
fswowls dzse d d¢ sdesddd yd M d ol L ddtsy desfis d L O MisOtcls
HJUJleST.GOdZdeT.GOdZISISIS W ddzOdeind e Odzd , dzZs d LO IteOHdydts

Mistej W Is Ci'ds ddetse Oyd(d
Il dzsCyj2dz ddzd dr Sbkfmlse jdedwlils ddzlsj dzj €Is Ml L HO9 Ols dzt
EmMdzzed d oi 8 j 3 HOIl desod EZyoOfmlsddyd o MW jttOlsO dzO W d.
HO HBMisdedzOls His tSetetsdded 2 slstejBdlsj dzlmMSd dwBejyd L O &g
AdWttse dls | landztsdztqu’q’ slsCtcdoOls ctsdzj i3 o L d3gtsy dzts
ftcjHdLOedC Olsj dzlse O, O CttO2dzedlsj ddz jWjSCIlsd hj LOsadMmw
fBdzd yded ftsdzdlsdSd dzO deOydtsdzOdzdets d oRBj Y HEZ dZOtcsH dats 6 O
[ i HEd&OttsSH dzd Is § stec OdzdL Oydd d ftcOodlsj dzils e Ols ©
ftejHdLOadC Odzd Is § Sls Ijrndtsdzseddlsy ftoetsdzi dzd © MW JjtOO
fsHaHWYhdIs] fdzdsdyjmMSd dod&j s d, &ZitsBrasHddBd LO Mt
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[l5 BEdkdd HE CodsctOdd: sOC Isjodsdseddl
BzLrid o filkjhimlsejddyd ol o8 ot

1 ZOddzO® Y tsHEBsteso O
0B MisteOS Is

iSMitsddtod) dO Oklkj%¥0Slsd Ci & JdMmlsOddteOds d&O
jhilts YtejlL Isd n detsdzts ¢ d y dzd ddzse Oydd . 1 Boadlsy Is j
dlsjdzdlsji o &L Jidlsi, sSBjHdd"902¢d BGBKOL B Olsj dz
wo fnj] tOLEdZjyHO COC Mmiotcjdsj dededlsj d defilstelz d3j dzls d
sfls (VR) d rntkzscttO®Rdlsy ftojotci MOl ftsfjlsdlsj dzdk
L fsodh Oo Odzj dzO Odzc Oy dtcOdets s ls © dzO fsmildlsy
OL B9 Olsj dzdzOIs© Miss2 desMmls dzO -d3d€CHYAs dzOls &5 dats defts 6 ] e diats dzo
Bdzd $O. RLOBHI] f§tsHYjtelsOoOls, yYj IIjrdtsdsedydsdlsj
dlss HftcddOmMwls L O L OHI dzBtsyOse Odzj &zZzO ot L CdIsy fr)
CtcOY HOdzfledls | BO®CtstH o dz0O d ftcdtsBh O O O BBkL j2d2O0 Mtcj HO

9

oS F < g0
CTENOE-OF O

Abstract

From exhibiting artifacts to installing digital holograms, museums are moving into the future through
technological innovation. New technologies are changing the museum visitor experience, merging
educational content with entertainment. This article explores how modern tools such as augmented reality
(AR), virtual reality (VR), and holograms turn museum visitors into time travelers. By increasing visitor
engagement, these technologies enrich exhibits' educational value and attract a younger, technologically
oriented audience. The findings highlight that technological innovations create immersive experiences that
deepen connections to art and history and help build a more interactive and inclusive museum environment.

Kdzs ytso  dszz gcff;, Isj ndesdzse d yded ddzse Oydd, o dtelskzOdzdzO tgj

JEL: O33, L2

Il ejHjddj

ltejL fohdzjnddlsj ctHddd ddsjctedeOdilsts &O dssdls)
HSo jH] HB d@so0O j©0O &0 Skdsktwds dLidjHeOdj. 1%Ssa
BzLjdlsj Mj ftjol tdzORO o HJdOBdudd MtejHd, CiHjlts
(sdlts dOHRO tdvls cwOddydlsy &O otejdjkts d (it
sjodsdkscddlsj d &eLjdlsj t©josd ydsddL qe0 doOuddo, §
fojotl NO2¢d (OMdodtslsts dzOBdz“ Hjdedj o OSCkdodas, §slkOf

ssdzyj fydqwisoO LO i lskoOdzj 9o 9 otcj d3diIsts, BlsHO9 dzO t
dzso Htsdz 9 MJSClststc® dzO iBzL j dlIs] . ytejL dsHjtedzd Isj - dztsdz

I sClsstcOdals, sOIjHEO AR dzH imflszkigdordyp@gmaikcondzy M, v sa e
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qdels j 6OCIsdoded HdIMY dzi g,

fsmilsdlsjddisy odui dg MO ftc
tOLCOL [ 2] . vl dBseOIls HO
d
d

J ®©OLABYHOI twjHBARE M Ht]
mJ LOdzd 300 OIs M dL SEkfis
JMibddaibdy. viLd ddtse Oy
j2ddlsjy fwjydowesOdedy, 0o j

dfmlsstedud M¢d M sBdisdw d
dzj o) sBtOLdB MOBs Ytoj H
MOKOSO ftodiesHO dO &kl
BJLYtjyjHJdlsded dzOyd dzq .
AjdlsO dz@ kOLd MlsOlsdY j HO fskzyd S$OC Isjq datsds
fwjotl Ol fwumjldlsjddlsj o §iljhjfmkojddyd oo ot
Bzl j2dedlsj JjCMyfcsdOkd, §cvoOkO dO LOsdOHWe Ohd Isjnd
Ok Oy eOdsMislsO  SBEOLSsOddjlsts dO §smjlsdlsj ddls] .

[odz ydv1sO dz0 kL j2dzdlsj Jj S MY sdzOlsd

[EMSstes &L jdlsj Mj ©OLEkjYHOZO COkt fmisOlsdydzd
Ol jWOCIkd o fMmisi Cdzj ded oqdlstedded T g ded BOdzdets oL O Bist
jcmisLdydd, &OCOE d dJdt sedsOldoe dzd, UjMmists ©¢tcOded yC
fOmMdoded™” fd SOEOSIjt [4]. ABSEMi ks j fojHddds ot
@OYddz®, (5 Cs2bts §smjlsdlsjddls] oLOddsHj2fse Ols f Isv

1)

3]

9

fn
HO
H
dz

[
JIs
LdzOdzd jIsts g ftoj HiMlsOo W JHdsf sMtsyj d2 Csdzdzd ¢ Oy d s dg,
MsOldyjdz f sHatsH oMfMmj Juj MJj t©OLEdzjHO COIsts dzgj HIS
l OLd o9ti LSO d&kzLjdlsj Mi ttojuyj LOYftsydzO-O HO fmj
sls j Sy sd@leab | CiOGIstf{sdzd d wtdj dsdtecOdzed ¢ &3 fsMmjlsdlsj
stcOdemW stedzOydw o BBkL j2dedlsj fteOSIsded [5] . vs0OLd ftetsd
fmJ fMlstecj d3W 7 O H-Gdz@ Heflso jA2fdfilis cff B dats BSted j delsJtcOdzd f 2B dzd
Mo dC dzOdzd ) dzdzlsd MmJ dzr steded d ddzlsj tcOSCIsdodzd ftejydowe
sctcOded yd dedwIs© d&zO© IstcOH dydtsdzdzd s f SHAtHJ, BzL jdlsj
ddzls j cOC Isd o dzd Hd MY dzj 9 CtcOwW dZzO 20 9j¢. vtOCO0 &
ftcijydowe Oded W, ZOMmMtsyjded €1 &3 fsmjlsdlsj dzdls , COolsts Mmi y
dz0 dz0tcOMmiseo Of SlstEOddsiOBffjc@) s dz2@ PB O Isdodzs Mmi HI toy Odzd
Jdzlsj eOSCIsdodzd sy rdesdzse dd, COls dOfttddjtc ttOL" dtej dzO
BzL jdlsj Mi LHOs Ol ftsecd h O O, B3lz df d fig jn dzdz zdz© d fig © glzis O
oLOdBsHj2Mlsoad] M JSCMIsdOIsdlsy [ 7] .

Rdzls j e OCIsdo dzd Is ddmstczdzj dz2lsd o BzL jdisj, COIsts fc
j Odzdzts s ( VR) d AntsdzsetcOBd Is j tcj osdzte ydgosdzdL dqtcOls C
M sdzOIsdIsj . viLd ddmstczdzj deglsd f sL osdzv 9 Ols dz0 R tstcOls
sts dd3 ftoj HAZOGOI ol L@y detsls HO My L OHI dzB syOIls o
J d&3d dz0 o Odzj sls § Ofmdo dzs dzOB dz¥ H j dzd | Ci &3 OCIsdo dzs [k
s2detsfls dz0 diBlzL j 2 deslsts  {f ted sidfods@ Olrzy t5 0 ddgtds oy tsef tHatsdudd o tif
O f
tc
L

s

Odzj Isw o Odzj ZO dJddaW stedzOydwis 0. sOCIts My f sHYJ tols O
MsdzOdzd L JteOdzd ddzlsj wOCIsd o dzd -HJ digsds S dzlisds dz yBIs ¢ Is dz0d;
HOo B02¢d MitjHO, o CWists ntstcOISO MisBOo Ols kEyOMmlsdzd yc
sOofwhdwls "OLOCIsjtc dO AR d VR Mi LHO8a O dLydeweO
 sBteOL jdgd fp tcOL dzdydedlsy Mlsddzsej dzO Eyjdzi, SOt {C
FHsodzj seatstej detsls dz0@ Ysmilsdlsj dzdlisj . U J L L Copodifisite izodg)h dgls
fjtemMsdzOdzdL JteOded dkzL j2ded HtejydoweOdzdw o BI HGMJ,
tcOL 9 do Ols.

FrIarIFsneg
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[ &Y s0 dzO0 ©OL" dtoj zOsO ©j Odkzdzgsfls (AR) LO §SHESBEY o Odz

{OLh dioj dzOO o) Odkdesfls ( AR) L dzOydlsj dzdes § SHEB6d
jHndzOc02Cd nOotdsddyds fi yjbodd] &GisHk %¥dLdyjmco
ClszOddd jdzj d5j delsd o) ik ©BjCld Gl tj Odded™ fowls,

MfsdOldls] § dsoad d LOodkOHWeOhd dOyudded [9]. I ted
Hwils dhlsstedui MSd %dekted ddd Owklsj®#0Clkd, Stdks
flsstedwisO dz0 cstOsOf dO | OyddzOdzdzdy kL j 2 dzO o dz
Odzd B tcOdzd, dazelsjwOSCkdoded ftojydoweOdedy [10]. I ts5fy
Lifizj Ho Ol d M BdtwOls dJd¥ sekOydY” LO W dkseOsO d WOkc
OLBdEOdjlss fd LO StdjSydwiso s jHdd ddlsjtejmjd d

1 sjdzydOdi s &0 AR fMj ftshmsde® kol H tBdS deso j dzC
BCtdz&z® MejHO ddd HO MdBzdkdte® dhlssteduyimMSd Mmi Bdlsc
fteiydoweOdgdw, Ctdlts dqdzOyj MO dzj oi L By ded YtejL IstcOH
Bone dzO0 uwdidmsdedi dz dzOftedBjte Lotk o0 dO© §sMmjlsdls]
i hjmse®, COkt tojStdnsttzdte® HJEdlOdds Sty 00 d &L
fjtemMfjClkdoO® Ci &3 BdtksedwiO d&O ydotlkddlsy [11]. 1
Emstes2Mlso® f ©OLhdtej dz@ t6j Odzdesfls, HBscOl HO § et
fsHiesBdsMisd L O dzgj 2dzd™ dMmsseduiMSd fsdLasn d dmists

ljydowoOdzdy f) oqdelslzOdzdzO tj Oddsihls ( VR)

l ez OdzdzOIs O toj Odzdesfls ( VR) MmJ Htojol tcdzO o) 9 9 SH
BzLidlsy, ¢c2bt fsLotsdweO® d&O f§tmjlsdlsjddisy HO MmMJ H
ftedmi Milse Odzd o BB dePrdas]lsfipls dzdf Isjd dif tdsdsd3jd=a@? L O Issoa © MO VE
Bzl j 2, Csdlts ftoj dzOMwiIs fMmilsdlsy dzdlsy dzOL OH 9l 9 9tey
dLydowe Odedw fsLotdzy 9 Ols dzO Y slstejBdlsj dzdls HO dL hdz
sy doJ ded s g Edzd yd d&O t dds, Csdlsts ddz Htej HdzZOG Ol Ools
dimststeduyd MSd HOdzded d JSMY jtelsded §tetsL o dad W . vsOLd Isd
Jqdzls j cOCIsdodzts tOL COL 9 Odzj dz0 d MUs@dedtf@H ¥ 9 OO IO df tciOte ffIs
dLydoeoveOdzdwIlsO MO M LHOHjdd M odzdd&3Odedj ¢/ d3 IstsydztsH
gL mMdzj He Odzedw  dMmststeduyd MSd LOfdMmMd L O tjtsdhisktkzdicOd
tcrdsdztedyud MEdwlils dBkL jR2 dest @di3isf tey  Oplg Q8 dzv DO fsdzL 9 C
tcJ smd3d fipdzv dzd 2O Ckdzlskztedetslsts dzOmdzj Hilsets [ 13] . Y t6j
sLosdz"9o O &0 fsMmjlsdlsjddlsy HO oL OddsHj2Mise Ol M d&j
OLd 9oi LBy detsMls L O Afi skzo Odzgj dzOL OH 9 9 otcj d3j StSA ¢

dosfdmdzs d o1 LHJj2Mlso ON 5.

i
dls j cOCIsdoded RtsdscwOdd d Isjnddlsj §toddzsyjddw

MBEZEGtOW ME OISO Isjmdsdzseadw Mmd 4 t©OL 9 ddzO, LO HO
COLoOdzj dO dMmlsstedyd MSd Otlsji ¥ OSIsd, 20z ydzd dBSH J dz
s tOCIsdo dztsfls, Cts2lss ftsodh Ooa 0O OdcO)Y qteOdesMmislsO [ :
CMdteOdzO 8L dydw, Ltedlsjddlsy o4jud BseOls HO My Hod
wWdLrduyd mé¢d BBJSI ftejH Iswa. vsLd ftsHAatH JBIIsdteO
Is
d
d

5':2.09 O - O

A QS

od dzO, des f) HEs§i ddzdlsj dzdzslsts ftoj HddBMlsots dzO® § SHEB
ks bwOHdydsdsdzedls] HaMY dyitelj Ldzjd LdftscDl® Oz Is tf to §iz@ dztS s
i HMlsOowls dwdsctsy ZOMisssd ©OLCOLG, o Ctdlsts §smjlsdls
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mMiBdldw, MmMweoh Isj fmj Mdzkyes Ol o tjOddts otcjdi. uvtso O
Msts2 desls d fHtedodzdy® oi sBteOy jdadjIsts dzO0-L O Bdgde? Ois O,y
RLYBdL o Odzj Ists 2O ftdztettO®Bd o [EkLjw &0 mbsitsmisO L
@ ydes, ysojhSt dLBjtejddj S & dmsstedyj MStkts ©BEOL
ZzoOMmlsswh jlso [15]. 16 bsrd dOuydd dLftsd o0dyglsts dzO ~ts
9l L3y desmls L O fsCtejOlsdoded d ddesoOlsdoded ftejL jdalsOyd

vO0OBdzdyPprztsdzscddlisy d bwadtslsts o9l LHj2Mlsady 9l trkz

vjindsdzs|) tddsyjddi|li Lhj2fmsad) o) Bllteddite LO &L jd,
Bz jdlsj Odzc O eOdsiss O |lsjndsdseddls,
toLh dtey 1 OydtsdzOdzj dz Bz L j 2

l qielszOdzdzO |1 sHEBsBKGY 9 O oL Od d3

©d O®ASM /o sl sy L d&zohdods Odzj
sBjCIsd i Hi tey Oded §
I qebzOd | d&ls kO ddaq L OdMS d dkzi j 2

toj Odzdets ) d Mlststed yj MS|! slsOfwhs dqLydow
flsjfjdz dzO Odze Oy

Mmts dzts ¢ tc O tdOdzdMmlsdydz® o dL|f EL j2 dO mtsdst s
Rffststedyd ME| Ml Bdisdw ddzd dzd yj
ddzd MmyJd ded

liLHj2fMlsedj oi tik OdcOyquOdshiskd J SBEOL o Odd | Ists

RLMMdzj Hs9 Olsj dzd s ®lsydlsOls ftsodh jdz ddelsjtcjfm tls fMlste
sjrdtsdzsedd, COCIts BlsBjdzwLoOl Bakhshi d Pugh [16].
Hi dzyd dzgO@  Jj dzOdzed J Ists -HPtc kO HAAmIgdsesdzid WH g fHED ] ok
Csdlsts HsMSEstes MO Bddzd dzgj HisMIsi fdad. wvird Isjdgrd dzydd
gL sdzL 9 O0dzgj dzO ydWtetsoadlsjy ddeso Oydd L O ftedoedzd yoOdai dzC
2O ftsMmjlsdlsj dzdlsj vdLd Iirndssdzsedyded f§tsMmisdyd dedw i o
ftoj sSHBBdZj WIs ItcOHdydBdededlsy WdLdud MSd BeteOded yj dedv d
stcOHdyddedzd sy HtsMmihjddy dO &BzLid yj mlsts o¢ dzg ys ©O- O
My ~rOLOSCIjtedLdtO® f1 OCIdedzss EkyOMmisdd. bjradatsdzsedd ¢
teJ Odzdztsils ( VR) d rtdztcecttOdkdlsj HOo Ols ol L d3tsy detsmls dzO
Cdzsj Sfyls, HO EyOfmlkoOl oi o ol LMsOdsesd dqdd HO {§i It
sBtSGEOYoOls Yywhkshisdslss ftojydowe Odzj . vtsLd ddzlsj tOC Is
fOCIsdo dzO tetsdzy, COkts Mi LHOO ddydd® oti LSO f] ROk, ted
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[BEOL 50 Olsj dzdzd o) L sy desfylsd ytejL desodlsj Isjodsdzsedd

1 Cdzs Yo Odzj sts 20 Isjrdesdzsceddlsj o skzLjdlsi L dzOydl
ol L3y desflsd [18]. RdzsjwOCldodedlsjy HdMfdid d yd\
SBEOLGSo Olsj dzdzd Hj2desflsd, Ctdlts Glsese OWls dzO® ©OL dx
Bzl jdlsj (sfedsehOeohd  HeMmlsi fdd. Tjrhdsdeseddls) L

Eyjdzduydlsj odlskzOdds HO dLhdkjHeOls dhssedujMSd s
dimssteduj MSd Miedlsdw, fjHsmisOsw2sd (L) ddY, Gt
EyjBdedS [19]. MEdZEEEOBdls] fjHmlsOowls ¢ sdf dj S fded

sBjClIlsd, COlts kdzj mMdzv 9 Ols L OHI dzB sy deslsts dL fmdzj H o Odzj
ol Lftedj BBOdzj . [Mojdz 590 Isjrdesdzseddlsy dBEOl HO ]
ddzd dzOkzyded J SMYJteddsd dzlsd, Csjlsts HO O ol L diisy desfyls |
Ctodlsdydeslsts dsdmaozj dzj  EZd3j dzdwlsO L O tjh OoOdzgj dzO ftetss
o MjLOjdiBd HfteixdoveOddw, &BrzLjdlsj, SCtsdlsts L §f tsdzL 9 Ols
HO dzOMmi teyOl MlstOmMissO i &3 kZyjdsj Htejr vyjodw ydotsl fr
dzi MOBs GBBEOISWOIO tBLOL 59 Olsj dzdzd WH | QifipYt5CCAs i L dgizOLIs ) ik
Crdzsktedeslsts dzOMmdzy HMlseo s d dzOkzydzedlilsy Isi tefg dzd v .

4l LHOO Odzj dz20 ftedtseBh O O O Mtej HO

bUjndesdzsedwWIsO dzfj MORBs ffsoadh OO OO 6 CdztEHBBRO( .
AR, VR d dtsBddzdedIlsjy fHteddztsy jdedV ftej HsMIsOoawlils ddzMmlstelzd:
M ZotojyHOdwWw ddzd Htkzed M jydoOdzded dzzyHd. Ander son
Odzs jtedzOIsdod L O fntctc® fif HodcOlsjdzded EkotejyHOddwW, ¢COIsts
BzL jw, Csdlsts datsy § HO MO Wdrdud mMé¢d dzaiHtsMmisi  dzd .
sBSttkHo Oded M WYekdSydd SOkt OkvHdt sfdmoddw ddd i
dLydoweaOdzj Iss L O ftsMmibdlsjdd Mmi M Ltedlsj ddzd-¢ Hdrdstshdzt
ftcdtsBh Oo0Odzgy dzgj MOBs wWOLh JcWe O ©BRoOIO dO &L jdisj
iWiChkdodes tsBtcOL ts9 Olsj dzdzOIs© fd BwBIMdw, CObts tBMdzEZY 9 O

] O¢ dz¥ yd dad |

indegskseddlsy fMj ftjol tdzORO o BJLYJjd dz Jdzfstelk &) dzl
5§ OMls® &BjyHE KBJdOds J dOmstswhj. sOkts ftjotw O
i, bkt2-L OBl asty)@s (BOLBJLOd d syjdWoeOdy d
ThskscqvkO BBOY] M "t dLdMSe O oded BOIsj dzdets B d3q )
fjdyuo© OwlsjW¥OSkdlsj d dhlssteddlsj o Ghdss 00 d&oO &k
djiOk ljLd JdseOydd, Isj ktt"BoaO® HO BO&OEN]EOl I,
Isbtedzd d BEOL o Olsj dzded dBdMdd. vi 2 CObt kjhdsdkss
dzj 2deslss fddzsy jddj o BkzLjdlsj MO BjLctOdd yded. 4
Efi o teh j dziplse Oded MdMmisjdisd M dLSkflsejd qdasj dzj Sls, Stsd
fosLtejddw, COCkts d dOftjHi C ol o odikkOdddsO d ©OL
fesj OkdMmisduded d L Osd&zOHWe Oh d dhsstedyj MSd OL o dj yj dz
YejL HAEdlsOddd § ZOs¥ sttdd §sLosdYs O &O &L jdlsj H
Ckdzsbtodzdlsj M Stesodh O Hisfmlsi fdzd L O Mo jlstseod® § ksdd§ O
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©OL k" Ol BOLdjtedl) dO otjdijlts d il OdhkssE®,
ptel LCO ) B ZOdSkSs.

References

1.

10.

11.

12.

13.

14.

15.

16.

Giannini, T., & Bowen, J. P. (2023). Global cultural conflict and digital identity: transforming
museums. Heritage, 6(2), 192605.

Flavian, C., IbafieSanchez, S., & Orus, C. (2019). The impact of virtual, augmented and mixed
reality technologies on the customer experience. Journal of business research, 100, 547560.
Huang X, Chen M, Wang Y, Yi J , -té&@nparad belaviourRygda n  C
their learning experience: a comparative study. Tour Manag Perspect.

Falk, J. H., & Dierking, L. D. (2016). The museum experience revisited. Routledge.

Lu, S. E., Moyle, B., Reid, S., Yang, E., & Liu, B. (2023). Technology and museum visitor
experiences: a four stage model of evolution. Information Technology & Tourism, 25(2), 151174.

Ji wane, AL, & Khan, A F. (2021) . Il nteracti ve
Bailey-Ross, C., Gray, S., Ashby, J., Terras, M., HudSonith, A., & Warwick, C. (2017). Engaging
the museum space: Mobilizing visitor engagement with digital content creation.

Digital scholarship in the humanities, 32(4), 6838.

Hammady, R. , Ma , M. | & Strathearn, C. (2020) .
technology acceptance of mixed reality in museums. Journal on Computing and Cultural Heritage
(JOCCH), 13(2), 22.

Chanakira, T. A. (2024). Reimagining the museum experience using augmented reality: A focus on a
Namibian museum (Doctoral dissertation, University of Namibia).

Dong, S. (2024). Research on the application of digital media technology in museum exhibition
design: A case study of the national museum of Singapore. In SHS Web of Conferences (Vol. 181, p.
04031). EDP Sciences.

Warren, S. (2021). Putting Skin on the Bones: Project Plan for Mammoth Dig Site Tracy A.
MendoliaMoore University of North Texas LTEC 6230: Advanced Production Design for Learning
Technologies.

Home, M. W. (2016, April). Virtual reality at the British Museum: What is the value of virtual reality
environments for learning by children and young people, schools, and families. In Proceedings of the
Annual Conference of Museums and the Web, Los Angeles, CA, USA-@)p. 6

Fleury, P., & Madeleine, S. (2012). Reviving ancient Rome: virtual reality at the service of cultural
heritage. In Progress in Cultural Heritage Preservation: 4th International Conference, EuroMed
2012, Limassol, Cyprus, Octoberi2®vember 3, 2012. Proceedings 4 (pp. 159169). Springer
Berlin Heidelberg.

Chessa, M., Garibotti, M., Rossi, V., Novellino, A., & Solari, F. (2015, June). A virtual holographic
display case for museum installations. In 2015 7th International Conference on Intelligent
Technologies for Interactive Entertainment (INTETAIN) (pp-7/3). IEEE

Gamber , C. (2021) . Emerging Technol ogies and
Emerging Technologies and the Digital Transformation of Museums and Heritage Sites: First

280



17.

18.

19.

20.
21.

22.

23.

International Conference, RISE IMET 2021, Nicosia, Cyprus, Jiude 2021, Proceedings 1 (pp.
217-231). Springer International Publishing.

Bakhshi, H., & Pugh, A. (2011). An analysis of applications for the Digital R&D Fund for Arts and
Culture.

Bakhshi, H & Throsby, D. (2012) Culture of innovation. An economic analysis of innovation in arts
and cultural organisations

Hawkey, R. (2004). Learning with digital technologies in museums, science centres and galleries.
Papadopoulou, A., Mystakidis, S., & Tsinakos, A. (2024). Immersive Storytelling in Social Virtual
Reality for HumarCentered Learning about Sensitive Historical Events. Information, 15(5), 244.

Cobb, P. J., Cobb, E., Liang, J., Kiyama, R., & Ng, J. (2024). Theoretical Foundations for
Archaeological Pedagogy with Digital 3D, Virtual, Augmented, and Mixed Reality Technologies.

Journal of Archaeology and Education, 8(1), 1.

Anderson, A. (2019). Virtual reality, augmented reality and artificial intelligence in special

education: a practical guide to supporting students with learning differences. Routledge.

281



Il ez Odzz0s 0 tj Odkzdzsfls ( VR) d HEGB Os j dzOls O
LO ttOLoadlsd] dzO IskztedL d3O: 11 L sy desmilsd

Virtual Reality (VR) and Augmented reality (AR) as tools for tourism development:
Opportunities and challenges

] jlesdzdS O Y jdzdL 50 O

dBMistcOC Is

l dielsz Odefp@udMRS)  HBB OO j dzOSO ] Odzdzsls ( AR) M
ddzmlstczd3j dzgsd L O ddesea Oydd o IbktedMmisdud mMSédw MmjCltt.
fsstejBdlsj dzdlsj d btcOdmW¥ stedddteOls dzOyddz©, 5 Cts2bts sk
sztedmisdud MSdlsy LOBJjdzj)ydlsj dzdesfisd. | OmMlsswh dwlils HEBC dzO
9 tOLoadlsdjlsts dO biztedL B3O, CObtt KCOsEdZ)dBIsRPHEdedIls sB §f
sztedmisdyj M<d sBj CIsd H s ddzls j tOC Isd o dzd AR fteido
ftejHdLoadSC Olsj dzfflse Ols O, Mol tcL Odzd M odzj HicW ©» Odzj Ists  dzO
dzi sBrtsHdBOKO dJqdWtcOfmMstczCIskzte® d Ml fzetEddd Dz gz PsB®o < |
Y Y ted igistgdizd j dzydd d ol fLickfitgii iR ddEA B e d L [dffdzts o dzd W
WsCkfp jJ o9l ez ks ® C0OC BLjLd Isjrdtsdzsedd ftesdij dvls
BOtC jIsddeetsod ftsHatsHd L O bktedMmisdui MSdlsjy BdL daj d d

Abstract

Virtual (VR) and Augmented Reality (AR) are considered as powerful tools for innovation in the
tourism sector. They create unique experiences for users and transform the way tourists interact with
destinations and tourist attractions. This report aims to explore the role of VR and AR in tourism
development by looking at their main applications, from virtual tours of tourist sites to interacibite ¢iR
experiences. Challenges related to the implementation of these technologies are analyzed, such as high costs,
required infrastructure and resistance to changbe papeipresentsuccessfuéxamplesfuture trends and
opportunities foimplementation ofR and ARn tourism The main focus of the publication is on how these
technologies are changing consumer attitudes and offering new marketing approaches for tourism
businesses and destinations in Bulgaria and abroad.

szt yso d: Hezd3dIsz OdzdzO® toj Odzdets s, HEB O9 j dzO t6j Odzdzts s

JEL: Z3, 03

L O SH
l el OddzOls© o) Oczdetsfyls (VR) d HESBOs j dZOO o] Odzdzt

Csdlsts ddizOls §slsjdzyqodzd HO fHtsdj dvls tsMiLOj &d3ts Iskzted M
fsLosdzvo O &O fYbtjBdlsjddlsj HO M olstsfwls o dLywd
Mowl M HtsBOo jdzd HJdGcdIsOdzded J dzj d3j-dAsdH O (1M @Mdded HH ] df Plsl
ol &8 otHjhd MjSbtcd O JJqEéttdtsd3dSOlsO IstsLd Isdf ddzso (
ftciHddMisoa ®© o LEztedMisdyud MSdw BdLdzj M. | JelskzOdzdzOIsO te]
i C2lsts IkztedMmisdlsy dLMdzjHoe Ol d HBJoOls ddaW stcdBOY
f zOdzedtcOls i szo OdzdwIs©O Md d mMi BdtOIls dHJJ. vdLrd Isg.

! Assistant, PhD. Economics of Tourism Department, University of National and World Economy,
https://orcid.org/000®0070881-4534 veronika.denizova@unwe.bg
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skztedMmisdlsj, CObt Mmihjotej Bjddes fMi LHOo Ol desod ol L dst
Hisfls d ¢ dzOlisq i Of ek Hdlsstedy, HO SsBzddSdieols f daj v

sBMdzlzy o Odzj . v dBOL s lsisds§ dsO dr d3s0y (it dZOHERIESO O dAE© 3 d t6 O d
©COLh qewls OES jksddesodlsj ol L dsy dshlsd dO ksktedmlsdyj f
¢sHddd VR d AR fsHI d 000l HO of j yOlsdveOl Isktdflsc
fdztsy dzd Isj R dzts dzts ¢ d o -Of Js @ digisH ®)" oyQlez a1fpj BY 8 O &l § SdzL O
ddzo j Misdlsstedlsy o IbkktedisdyujmMSoko d rRolsjddjthtolso
feddCOydw hj ©OLEdjHO®R] d feskydd sdvkso d L doy
o jlsO dz® i kkoOddwvlk® d hj fejHmsOoadd kmfjhdd §t
flo jlssoded®” bktedhsdyuimSd MjShksts. [Mdse 20O  yj dz
ftojHdLOo S Olj dzlflso OO d Isjdzhj dzyddlsy fted dLsdL o OdzjIs

b iBtejlsdyudzO OBECO dzO o9 dtelszOdzdzOIs©® d HBB O9 j dzO
JelszOdkzdzOs O d HBBOS jdZOO 6] Odzdatsfyls M ftojol to
v h OO My MWJittd dzO0 Mmi otcj d3j deded? BOS jilsddze, s
et al., 2018). 1868 IsjLd bkjrndtsdatsecdd MO dz h
d dzi MOIls YlsteiBdlsjdv o Cttej dzdes t©OL dzd ydz® ftcj H C
fsed hohd d Odec Oy dteOh d fteijyxdoweOdedw, o
HilsO2dzd, ¢Cdlts dz MO © BRO OO d2O dzOf
sjtedmlsdSd dO VR d AR bjrndtsdkscddls,.
st j H sftcd Hydzd dzd § Ists  dzO o) ddmyif QipdEQ [H@ v tc jBY dzdztafmls
00dzj sts dz0 St s tedes WBsHj dZdteOdej d Md Bz dzOydw
9 jdz0 bteddL d&3j tedz® ( 3 D) odLEOZAZO ddzd HtkzcO f,
jdzj dzd jss dz® Guttentag (2010), MistejH SCtjlts
Cowists fslstcjBdlsjdzvls Bsyj HO dzOoadedt® d HC
JHdzs ddzd fsseajuyj b ikl MiksdeaO dzO { ts
j dfvdsnisOQew 9l 9 odtelskzOdzdzdyY WM&W If,tcd tzts |5 tzd E 50
jdzv o OBl todzs G jdzj bdteOdzO MtejHO, Cwist
odzad EfMbtes2Mlsa ©, Cdlkts dqLfteON Ol d fftsdzzyOe
d cf Ctslss 5. RAzZELdwWIsO L O Aftedmi Mlsoadji oi
dJ Csdlsts EdzOoawls HoadyjddwlsO dzO ftsistejBdlsy
OO teBj dAfdzdftfijdsts jH tsdz@Rj dzj f stelsOyYydwlsoO, M Ctsjlts
2O VR Ltedlsjdvls &sy-HtsHGidijijsok®) 5] dgv 05N
5 ftotsmMistcOdmisots ddzd HBted dzOL OH ol &8 otej di3dls
dzgf Od® j wstby detsils L O Aftej dzOmMwdei i dz0 1 tslsj dzyd Od
B3 fsLotdz"9 O HO M ©GOLABYHOI, HO tOLGdzj JHOL
O dz0 fwsBMmMlse jddv Md Htsd®E ddzd Htekzet lsHOd] yj
COlts ish jdz B3OS jIsddzetso ddzfistelzdgj dzls, dets fMmi M s
GO tsMjLOjdis ftcjHOOtedIlsj dzdets f tetskzyo Odzey dzO HJ fMls
s Zs G BB 196 j 102D tcj P tztztgjidzy ( BRPdzdzE B Oy Wisd ¢ § OBz C
J OdzdzOls® fEGEBOISO RO MB3OtlsW sdz ddzd Htkzets kflstets?
HO MCOddteOl B jSCIls, BitjHjdds &vhkts ddd JLt
dz2j 4 ©9dHdBO LO dzj oi st 3 jdeslsts 8¢t (Truyol s,
HdZO MtejHO. AR &ty HO ftjHMisOsad lOfWwhts
ds j dzj d3j dels d, o Cdzt ydlsj dzdzts Isj € fyls, 3D tsHj dzd,
idzed ©BJiSId d HtG. Is btstd dOyddz My M LHO9O
ZOydw sl dJdeW sted3Oydisdzdzd d odLEzOdzdzd dLIssydzed yd.
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Motsjbts EMltes? Mise 5, LO HO tOLGEdZjHOI dfmbtstedyd MSd
MstczC Isktc O o B ZOZsIsts Ytej L dzZOMdzOGc o Odzj dz2O HJcE dIlsOdzj d
HO fmJ aHi n dzd dzso Y doetl d&O Otnjtdtsedyud mMéd B Sl
dmissted y fr]ch di3j Mis O. U9 0O ftsHBSBKGWO O BBWOL 59 Olsj dzdzOls C
U&Oaﬂdtﬁz@dz)qudzts d LO9s &zOHWY 9 ON 5.

I Mdzso d&ZOIsO ©LOL dzd € O d34>1HIz HoJlIsd Isjrmdesdzseadd 4, 1
ftcJ HIZOGO2Cd lsHjdzjdz odtelszOdzj dz Mo wls, HEC OlIss AR fi
ey OkzdzO MejHO ( Kahal, 2024) . AR tBLotsdzZv9 O oL OdBE
WdLrduimMéts Htedmi Mlsedy d HodyJded J . 10 tOL&ZdJEO s
Gjdzj cdtcOdzO o dtolszOdzdzO Mtej HO. wi h jMlsokzoa O  CtdiBddzOy
fslstej Bdlsj dzwils dstsy 4 +OQ Isq o @ dgts v jiRd) ldpj @zOY e j O dzdets yls (M
l JelszO0OdzdzOIs©® d HEBSBO9 j dzOISO toj Odzdesfls Mde kW o Ols dL y
slseso Otewls dzO yJ d&zOded j Ists 2O Mmi otej d3gj dzdzdv  tslstej B s
fsHYJ tlsOoa O Iwodetslsts L dzOyjdedy L O tOLhdqewoe Odzj Ists dzO
i lszo Odzdv Is0O.

ltoddzsy jdzdv dz0 o dlskzOdzdzOIs O toj Odzdetsfls d HisB O9

li Ldisy desisdlsj dz20 VR d AR o IbktedfMmlsdy M¢ OlsO d dzH
Mowl dO fjtemMtsdzOdzdL JteOdzd, 1 dzdztsyg dzdzd, Odze Oy JqteOn
yomls d0 fekBdadSOydwiso Mj sfdhjd ftejHfsMisOaCdlsj, (
HsBOo j dz0 toj Odzdetsfls  dew S tsd s fteddztsy jdzdWIsO dzgO Ho j s

vto H s dieCdsdeldsid , Csdlsts ko j dzd y©oe Olse (fddlsg s jj dgj0dzdEC
sztedmisdyui MS O d dze Is s dzPis © ﬂg@Lijiﬁ);dzt]DtsGJ@tsfr]ls, Cwists dd
Isj ndesdzse d yded vV Is dzOftej Hi €, OtcOMlso Odzj ss dz0 ddzlsj ted
ol L i3y desMmisdIlsy L O Qtsd34tefr]q’0dzq’Lqu’W 2O tojLbkdzlOlsdlsi
swodzetslsts odzj Hicw 8 Odzj . sftstcjH ftoseodetsLd dzO Statista |
dB3dzteH. Hh OlMSd HBEEZOELLO fttjL 2024 6. (Statista, 2024)
tcOMmisjy s 8, 92BW2O0LAGR 2684 otsHd HB ftetsddesL qtcOdz f C
HEdZOKO HE - ROEEPBREV IS 1f0QL Otej dz Mjced3j dzls o ©LORBCdIsj dzO |
sy o0O® HO HBMisdcecdzd fOLOtjdz BB I 13 dgdzteH . H ts
Msts2 dzsmisdlsj O ftedrtsHdlsy, Mftsdk] &ZOsd o O0dZOdkJL © dO
CtcO2ded slstejBdlsjdzd). vz d sdlO2 MO Myjdd COLB 9
LO odtelszOdzdzO d HtsB O9 j dzO0 to jcOudep=ihyflev.Is dff jOoL jCidadzQ Op d¥/jRe ddt G
Mol oL Oded M IsktedL O, LOOHd tOmlswhdw ddasjteim L O
sztcdmisdyd MSdlsi HddrdsHd odhHedd®mMicgecdsdz Mi tyYOTo O HI
el MsO dz20 bikztedmMisdud MSdlsy ddzoj Misdydd o Hojlsj Isj n datsd
ftesctcOdzdd © YBHCt]fO dzO odzj HEGW O Odzj Ists dd3 ( Pi xel pl ex
9 j dzO

sjndsdscddlsjy LO odtlskzOddd d HESB O j 20 tj Oddtshls
fied ) skoOdsj, Ctdlts EscOls HO BNisOoawls lSEO2ds of -
Bz ¢ 58 ofsR datptsy dz@d e j L  Isj ° dzts etk o §f 5o H B BEC ;5B J ds:

-l qlszOddd GBSt dVR HwoEHave@dd® sktdnlsdyjf

fMi LHO8 OlIs L O &zOHW 9 Oh d 9 dtelszOdzdzd sB d¢ sdz¢ d, ftcd ¢
LOBJ dzj ydlIsj dzdetsisd Bls EZHtsBds L O Iswan lsHOM] yd ds d&Gv M
sBdCtdzC O d20 B@BkzL j2, odlskzOdzdzd ©LOL-SHEO o HtodtetsH| dz
dzv C 52 sMmistcs o, VR ftejyxdoweOdedWIsO (toj dzgOmw s f slstej
fcjHdLoadGCo02¢Cd dtBBidlsMisotslsts dd3 d o HI - detSgsterasP?2 € d
2024).
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OLGdzj yHOdz] d2O Atk jdR duoikEhf Qo] JHAZO f
sQowdzjIsts dzO@O rAtlsj dZmMSdlsy d Hkzed bEktedmisduyd MSd
ydzd fmodzd di3¢ d, tej SZOBd d HtojHOOdIsj dzdes (3tsdals d te(
wWls d HO ©OLGdzjHOI fHttsBds rntlsjddlsi, Isjrddls|
Jqtelsz OdzdzOIs © -tdsjiBQdEFHLJOY 200 ofGs j fitF)s O O L © Mmi Mistsw &
LO9 j YHOdz] Ists5, sMmo jlsdzjdzdjlss d Htkzed WOCIktd, C s
JHoadH BBOYJ, Ui YoHsBdS dO MdddBCdlsj d tj ¢ azOddd
Hi ftojHoOtedlsj dzdzts A tgc O L-@ ldct©OGS] sz dzO L LOO H\OR (i =lsktg H OIS Jf
r sfisi § detsfyls o itftsd Sed?j Gadfdzjlstsysc © dz0 ¢ tslstej B dlsj dzd Is,
tc J dzdzisfr]ls BsEOls HOHEBEOFEIcOPg s L ®BEB @O M 8 L dyd MSd, Wd
setOdzd yjddw (Lin et al., 2020). VR d-fARf s@dz@ls Of tsls j
Aste® M kZotiyHOddw ddzd tctOdd yl dz0 d&tss d dzdztsfyls . sjLd
9LOddBsHj2Msad] M 6SdkzdOlO MtcjHO, COts s IstsLd da
ol L3y detsMmls L O OCIsdoedes EyOfMmlsdy o bEtdmisdud MSd § tcj )
6] Odzdztsfls YL otV 9 Ols d&O BSOSO HO dLMdzjHo Ol HJMisd
dzj 91 L d3sy ded L O dzdydes s h jdedd . AR ftoddztsy j ded W s O,
st dMOdzed v , ZOo de OydtsdzedzO §sdi3sh d Htkzed WEdZKEydd L O
tcOL dzd yded ¢ tslstej B dlIsj dzd .

]

I BlzYyj dedw d ftedH ts8 doodQuaigjilz ©de@0O &z@34 dzd WH tsB O9 j dzOIs ©
ol L3y desmisd L O BBEYJjddd d2O § jtemMsdOdzO o ~ntlsj dzdj tef
Hicked Hj2dtsMmisd yttjL MdBzdzOydd d2O0 tj Odzded MmyJ dzOted d
BsE Ols HO szr]JsJ'tQthz,fr]lsaols Motsdlsy EkEd3di dzdw L O BMdzizy o
LOBJj dzjydlsj dzdets s d Is ZO0 HOHJ O HJMddoydw ddzd HO
BjL B OfmdzO acftzlsIzOdzdzO Mej HO. UvBO O dzf MO Htseodh O O
HO ftcOCIsdCkzoaOls o toj Odzdfmisdydzed MdlskOydd BJiL tdMSE ls

-1 OadcecOydw d itsAcR | detiztfls®lzgz] dzlsdIlsj dBseOls HO Mi (
Hd MisddzOyddlsy, LO ®lkCttdoOdzi dzO0 i M sdsy jddjlst
stedJ dzZsdtcOdzj o dzj i s5L dzZOSO Mcj HO d L O ftsdzzyOoe Odzj  da
EMmMstcs2Mlsoslsts €1 &3 CtsdeCtcjlsjde sBJCI ddzd 2L Oy. gl
sftcjHjdzj O HJMIsddzOydwy ytejL 4§ tcj Ho Odejdfipdetszdzd B i t&is iz©® dz
sted j dz2sJteOdzd o dzgjw, CteObts W ftsMmjlwls dO Y dots.

-[BESGOIW o Odzj 2O tciOH tied Qelzf dzds @ d 6§ O dzdzs s sy §  H
ftctso jYHOdz] sts dzO Mmi BdIlsdw, LO HO fmj ftojHdzsy Ol {§jtch
cteOWdyd d tjhjddy LO tttdj dlsdtOdzy, SCdlksts ftsHBBWWS
Cs2bts EyOMmlsdzedydlsy oL OddsH j2Mlsea Ols Mi i fMmi Bdilsdlsts, M
d WdLdujMSCOO MUjted YttjL HESBOS j dzOO-L Bf Odgdets yis, MG
Odzg Oy tcON 5. l Jiesz OdzdzOls © toj Odzdets s, sls HttkzcO MisteO
i Bdlsdw BjL Ysbtejsdlsjd'ls HO dOfEzMCO Htsd30 fd.

-l sHtsBtej dzd f to MdSWmFDdzddszzﬂSdezdk]ﬂsisg’tSHBBtswaO dLyd
sztcdmisdlsj, <Ot lItGJHdZOGO ddgt stedsOydw o Odzdzts otcj
f OmMdodzd dzOB dz¥ HOIsj dzd o OCIsdoe dzd Iqufr]lsdzq’uq’ RLY SdzL 9 C
HdJGedlsOdzdegd Mdztsjoj dJdaW stedzOydw, HtsBOo jdzd o1 terlkz- WdL d°
ddzls j cOCIsdodes d dda stedzOIlsd o dzts. I[Mejdz Isoa® AR ftej
ftedYdoweOdzedWIsO yte L OHOf Isd tc Odzj ZO0 Jda¥ stedzOydw ol
dqdzls jtoj d ddzd BEBOteh wPb o siddilsy @B §§ s Odzj .

-frLdStse oy 9 sH-AR Sljdslzddfdet=eyfdwWs © ftej sHsdZW 9 O j L d¢
Csdislzded C Oy st O bitedmisdlsy d &jMmisdedlsy dlsjdzd. I
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dztsy j dzd v, LO HO ftjoiYHOI IsOBJjdzd d d3j dz® IsO, Ctsy
Jdzd dO MmeMmlse jddw dd3 JLd¢ ddzd HBsted ftoj ©ZOR o O
so Odzdw (Truyols, 2023). yYytjL Stdi3BdddtcOdzj dzO H T
Msed Ctdi3OdzH d, Iskted fife dsSI8 js HAddxsE @ls HH O st/ B2ORd @ lds j f

-0 dOdzdL 20 tYtseojHjddjlts d2O bEtedMmisdlsy d f-t.j ydL
HicW 9 Odzgj ss dz2O0 VR d AR 9o bbktedL B30 d fMmi Bdlsd2-dedw o3
¢ ftetsyj M, Hod)Jdz tsls HOdzdz], Cs2ls ftoj Ctetswo O
JBdlsj &zl sIsts o jHjddd (Khanal, 2024) . vsdLd Is
td3BOYdY, LOMNBIs GjdzjtedteOls tctesBkd ®KBOMdesd s
BsHj2MlsoadwisO dz0 fslsticjBdlsjdzdlsj (Ol shanni kova e
OL pHOs] fdetslsdodlsy , dLdmMSCoO0OdzedwIsO d tJ OSyddlilsyg
OHOI f jthmttdOdzdL q’tGOdzq’ ftcjydowe GHigevte Jd MHJO HrHjts ofdigij
d
J

QR X
ol =%

&')'Gf

q—_'q—"_.ﬁ-lﬁ-o-ﬁ- ﬁ.":uﬂ.ﬁ
O=r g™

11—

H&I BQW

Isd dzzy H (.

dzdHi tedlsj o bkkztedMmlsdyj M OO dqdzHEzMmstedw dBscOls
ddzmlstezdsj dzalsd, Stdbts fMj COLoOI yjdaj dz tej Miztsf
' Isj dzdIs g , dzO BO dzv & O dzj dzO tcOLAatsHdIs ], f sSHBBtc
dzdL dtcOdzj dzOn dsBiAetflr 1o Odzj Ists d Hte. (

G
ﬁ_m
(OESS

Sy FIIOOS TO
S
&~

— @D

 sBted ftOSISdSd fted odzgj HEGWoO Odzj ss d&2O VR d AR
HERA Z0 Ctdyjfydwlso Asfdkolsj, ftcjHd HO €I

¢ s afCtff gy Qoodfls do fifjtc dfotslzd YOl § slstcj B dlsj dzd ,
02 dzd , ftejHd HO tjL jtcodteOls MsOw. 1 wE s
tclszOdzdzOIs © toj Odzdets s, L O H-Pd3Endzj dfQdg difoedd
tc ) sLd dBsHjodiL § j dizz Ay, dElfe? Bpim,5 ©OL §f sdzisy § dz
dLSCEMmlse jdzdw hMistctses 1 Odzd3 1 kB 26O 9 1 E2BO2. JTtjL 2C
' ts Hsfisi § 20 f tyd dzO tsisf tslsty jOB dfdseddtdoy eod rL . d3tshy | dats:s
dzj MOl dzO IjtedlststedWIisO dzO SCdi3fdzj CMO o dielsizC
i
]

I[HO

"o ma

HO M ©OLAatHYI dL BGetotd@dzOIsO ~Rtslsj dzf¢ O
s oatsHAZOIO i teL OdZ¢C O d Htsted HO yYkwls ¢ dz
teJ L H tolz-dndizOdstissl sdizizd IstOfg Istag tis2 fils e Istsf o dzw
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OT 1e1Ha TOYKa Ha OT mIeHa TO4Ka Ha

JlecTUHALUATa/O13Heca TYpHUCTa/MIOTpeOUTENIS
IloBumieHa ynoBJeTBOPEHOCT | w IonoGpeno morpeduTeacko
H JIOSIJTHOCT HA MOTPEeOHTETHTE NpeKUBSIBAHE
YBeanuaBaHe Ha
N B3umane Ha
Pa3m03HABAEMOCTTA Ha >
HH(GOPMHPAHO pelIeHHe
MApPKATa/AeCTHHALUSATA
IMonyyaBaHe HA HeHHA P -~ Ilepconanu3upane Ha
- Ll
norpeduTencka uupopmauus 00CTy’KBAHETO
HoBu n3TouHNIM HA
Io-roasiMo pa3Hoodpa3ue
TIPHXOMM M CriecTABaNe OT YCJIYTH H NPe/KHBSABAHUS
HA PA3XOIH B ABJITOCPOYEH ILIAH Ioa3u o1 BHEApsIBAHETO yery P
Ha VR u AR HHCTpyMeHTH
B TYpH3Ma
PasmupsiBane Ha Kpbra ot > - Io-roasiMa 10CTHIHOCT
NMOTPeOHTETH U MpHOOIIaBaHe
Ynpasnenune Ha Tpaduxa > - Ilo-100pa HaBuranus
Y Ll
H HATOBAPBAHETO U OPHEHTHPAHe B JeCTHHALMATA
JlonbaHHTEIeH MAPDKETHHIOB | N 3a0aBieHHe U MOTHBALUS
) Ll
KaHaJa npeau caMmoTo NbTYBaHe
ITo-ronsiMa aHra’kKHPaAHOCT S
p < »| Typusbm ot Tuna Storyliving*
HA TYPHCTHTE

*] Codzyj f ydwilsO© Storyliving bkktedfmlsi s dzgj jJ §OfMmdoe j dz dzOB dzs H
RLIssygzaffflsj izOIsdL Oydvw dz0 Ooalststc O

AdCOl sdzL d I odzj HigW o Odzj sts dz2®@ VR d AR ddzmlstelz
HiMlsddOyddlsi/ BdLded MO d bktedmisdlsi ytoj

1 dzZOc sH Otej dzd J§ dzO Gctsdzj d&3d Is § ddze § Misdydd dz© Iskztedfr
dqdzmilstclz 3 dzlsd d o dlskzOdzded EMmMdzzed o4 yd cedzv 3O yYyoOMmls ¢t
My ©OL cidp@IOssteod3OIs© Dubai 360. com d dtse d d&zdztslsg B fsg dz
BsEeOl HO ©OLEAdZ]jHOI COCIkts GLOHO s fIlsdud f§scdzjH, |
Cdzlskztedzd, IbiztedMmlsdud Mtd MewOHd, HtwdmlsOdzdh O, OGS ¢
f OcOh kzls-o s dPBR] MctcOHd © [ EBO2, HO Mj COYOl dO dz
zeedmMtsC disj dzi BsMisi tcOyd © ctcOHO (Dubai 360, 2024) .

[ Hd2O Gdssdfp@Isi Oo dts€ sARErazdAflines d Mg § f @ -ctislslz] dz@ B §
tcOL teOBtslIsydyd &0 AR fteddtsyjddw Locus Labs fd f Otsls
ftoddzsy jdzdj LO ttedj dlsdeOdzgj 2O dzjlsdh OO (Ennis, 20
StcOHduydtsdzdedy 2D dLGdzjH dzO COtlsOISO dzO dzjIsdh jlss C1 o
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otcj d3J . Il sstejBdlsj dzdlsjy dBseOls HO §sdzEyOls HBYI dzdzd Isj oz
swihdtslss EfmMstes2MmlisokHsE Gl J W H@S wsdsd dgOo2IsOL d L O dzOo ¢
tcj OdzdzOls© COtlsddzO® Mmj GtsweweOls fistej dzC d, dOMtsys O d
¢l Mdets ©BOVYJ btsoO fteddsyjddy oMy ©hji dag My dL § sd
O toj HI €. dgtejH ljdydodkddlsy fttjHdLodCOlsj dziise ®
COclstsctcOW qtcOls Bdetsy j Mlseats dzj Isdh O, HO Md WttddtcOls
Mddzr tetsdzd L JteOls t6OL dzd ydzad Isj ndztsdztse  ydad teg " j dadw . R dzfn
fsHBBdRZO 9 L BBy desls L O AR dOadcOydw dzO fi Isddydlsiy c
Mz c OO oMy hj dafj J BOMsets tOL fetsMistcOdzj dzO.

feLrjdly d cOdjtddlsj M "t MO MtjH Ydtsdjtedlsj o
f desets dL dzsy B dzd §tetsMmistcOdzimis o O Seartitysi qHl6f@ d ¢f 1O fizdz®rL df @O Is i
AR WEdSydd, Ctwists fsLotdzve O dO ftsMmjlsdlsiddlsi HO dL
sotsteBO® ddzd JjSCMysdOls d HO §tsdzzyOl o jyj ddaW tstcdsC
Ml Hi oy Odaed § . 1l sd" Cts6 0 ddizO0 CtsdzjBOdedj tslsdesmdats dL §f 5
Mol teL Odzts M dHJIWISO, Yj dL § sdzL 9 OedigOsits sdz®@ deftsipOfleided iz fipls
(Sdfils dz© Smartify ®BOY)] bEMsOdseswe O, yd f§Mmjldlj
sBtcOlsdztslsts sy Iy o QU OHsdzdf sd f toj C Otco Ol O jYd ot
Museum, 2019). [Mmeojd ddadsjtcOCIsdo dztslsts dBzodzlsd dgj Hd 2 dats
zsE BdABBdIsy Md betsteBd o dzdydzO HJcdls@dzdglles $ s5dzjoc Yy w gzlz
ftoj Hdzsy jdzgdWw L O Htekzed rEHtyddyd ddd fsMmihjddd dO d
l Htekzed HosktejBdlsjdzd. 1 ZOLW stedzOISO Mj dLYtdLos O s
Csdlts 1 OydsdzOdzdzOls @€ Oezj ™Y Y ss Ok B OISO o [ tsdzH tsd
CGOdzj cdw o 8 J] Ohdqdeelstsdz, 1 OydtsdzOdzdzdvls dizL j2 L O Mmi ot
dLSCEMmMseots 8 wtsWdw, 10k Cils 9 { OoOHddsots d Hts.

Rdzd yd OlGdmOat®& Culture izO0 Al phabet Mmi bt § Bdz0E@dzdz®d dizOH
MsOdzA@HstefOrf sdoded L O ftsMmilsdlsiddlsy d HO fi cteOdav s € Iz«
st OdzdWIsO twOBtlsd M Ckdzskztedzd ddemisdlskzydd o Otlsdfm
Mo jbtsodetslsts dqLSEMseats d CkEdzskztcO tddazOo2dz, sOCO yd HO
ddzmlstczdzj dzlsd ¢ Olsts Ar t Camer a, Museum Vi ew, Stree
BB d dzdzs Is ts fted dztsy 4 dzd § Bsc Ols HO Bi HOIs O 3§ toj dad

JIssodztsdL 9§ dzd, ®&BiMlsded d fesansyHONd OwlsdMmisd, od
Clss d ddzlsj cOCIsdodzed detd. 1 Oyd tsdzO dzdzC
fsCOLo 0O yOfgs s Stsdzj Syddlsi Mmd IsOk.
[Is jMmjdsOt @Z2@dB@OA&zdzd W s dhmissted yff 9§ o z@dz® j 81 19 d3tesdat

fls
Misdlskydd, €O
Ol¥ stekOl0O d

te

)
dz

dz

s Oddz0 sBdStSkS O &0 §sflssY ddolso jShmfsLdydy, ¢
fmMi hiMmMlsowoOdzgj dz0O o dilszOdzdzOISO tBdSCdZE{O | dL § tsdzL o Od
s gz dzj BOIsdydzdlsj JSMysdOlsd | dOdkduydd® J ¢ tdf te] s da
OwCjted. Jisos odibkzOddOlsO MiejHO Gokttjadlsjddlsj dt
CMysLdydwisO o ©fjklsj LOdkd ddd HO lsdHOl o Cdfte]
GhisdseduimMSd &ORBsHSd, Mmisjdsfdnd, dStdd, feOlejd
plstssBdd [ jttyjHiMm ks 19051 &Yd a0tk tst odoh Is ste1d fug |
OyqdsdzOdzdzd W ls o 5 dzdesd ) latst daj fMsSedl € Kot ks j 2 i ¢ Y ts ded @rdzciizC
Mssteduj MSd &L j2 ofieh & jipd] Ctaod Ludptdwipted@s d dzd )i HI toy O dac
oz Odzdzd 5B S t5dS d, -Odits Of Gt OO®E O dzeff dzl) p OO Yldsg © dzO YO
M tstets dzOB dz¥ HOIs j dz dzO tsBh slsts tOLfsdztsy jdadj dzO L Odzd s
@ZoR ZOyd kdlsj s Isw 3.
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1YW dzMC OO Yyi Co0O Aws. 1 dSazutsd Jus ftc] OdeBg @zj 2 dg
kzOd&zO® ©OLABSHSO O fMmetw EkjeMO2k COCkts o MOK]:
syo©®© M dLedziH Gl odMmMtit dO LkjttdktsttdwlsO ¢ tdas
9 Ohdlsj Ibsy¢d s HdecdkOddslsts ftjydoaweOdzg . I ted
22O M fswewsg® COBCO dJqdWtstedZsOydw L O Iswni. 1 0
jIsdlsj dzdls j1 Odz@ JIP@P? Is S @O O COIsj HicOdZO MAu ou. tsWdddrj, ¢ iSO
ZzOc O fOMmMdodets tOL Gdzj ) HOdz] BJlL dgdzls j cOCIsdodzd o
ttd3OYydw. 1t560ISO o dtolsis®dzdi@zOt ¥ PUEIPERO L jO Migzj LiFOORFO fix
steORd ftsbtejBdlsj dzdlsjy ®KBscOl HO ©OLEAZjHO fMj dslst
dNdlsy dzdesmisd, tBh jMlsejded dd SCkdzlskztedzd MecteOHd, vy
tsd3d dzd Is § sls fMmjlkjds bEztedmlsdyj Méts d&vhmsts dd
OdzdL dtcOdzed Ekfmf jh des ) fsHSCt] f OO dzO AR Isj n dzts dzt
d ftoj HdZzOE Ol M jdhtd ¢OttlsdySd, §JjyOlsded dBBOIs] tc
AsydoweOlsii, CtsdOlsts IskztedMmlsi Is dOMsyd S Odj teOls
sted3sd ftcj HdZOECOIs BJj LY dzOIlsdzed dAREZOE § dedll & da) ts tc iztRg @
dzL 8 Ol s oMW et BtsBddzdzts kEfstes2Mlsoats, Cjlt dsy

l—u:I;Q_‘u:r,u:I;Q—.Shl—Q)

W§W55qﬁ

SN @E T

tQJHdLadQOISszﬁ]lsaO ftcd odzj HIcW 9 Odgj S5 dzZO VR (
Qo dzd L dlests ZO dsoedlsj Ijrdtsdasedd d HJdcEdIlsOdzdzd Is,

Co JdzszmMdOoL]l &3 d o jHBMIsOaw ddesets o L d3tsy ¢
du dzislsts ftoesdzdCo0Odzy © dqdzHEmMtedwIisO tBOYJ Cto
¢

d fi tco tsdz&iny Qded@fo QLIS HAFO o dMBE C Oy Mise j dats
Bl Hy MCi g dd ot d3dj 4 BEs5 dz2OyddzOdedj . [ OL tcOB BIs9o Odz,
HHtel S OO dzO0 IsjLd f§ dzOkWstedsd dLdMSCo Ol M j ydodzd!
szOddL Oydg@dz$ isQ BE L dzj Md ddzd HJMisddOoydd M et
sjetcdtcOdzgj dO VR/ AR 9 Isjrdedlsy ftoejHdztsy jdedWw d3tsy 4 H
-1t dListsyded S dz@ i § t5des Btc dyllapfsB tots?2 dedlsj f tsdzL d  da
Is s te, i hjmMsakzoa ® todmS$ jIS®uda] Iz ts jj deqaitzts @abv Isic® H dhyy d
szOdzdzd sy tBdSCtdid KEBscOl HO LOKRMwls tj Odzded s j
dZzdL dteOdzj sts  d 3. vt O ditsy g HO HBO jH] HES dzOdB3Odzw
JHjdzj dad i3j Mls O, Mt j des O tisi WIRY dide,j 3 dffdzle jo tOQE] Il dseOdzdi
sCsCOyYyjmlsojded. [ OCOte yj bktsaO® dtsyj HO BIi H] Bl
Htso jH] HEts M OH o Isitemjdzgjlsts dzO@ ItcOHdydtsdedzd Iskzte
I dzded Is j dzded EfMdzzed, Mt jdets o HJMisddzOydd, SCStdlst
-ujndesdzse dyded B Oted Hidap dsisd usdnffiise @atgdsy ftoj S d f tojt
VR 9 bikztedL B3O | IbjrdsdtecdyddlsO dJdWttOmstczCIskztcO. 1 d
Emi ol toh j dzfyls eCADs tsh QidsHh ldgdte f tetsy j Mtsted s jtcOlsdoe dzO f Od3j
MisOBddzded ddzlsjtedzjIs otci L Cd. vso O | sMmtse j dzgts OC Is z O dzdzt
BtsB  zdzOIs O dJdeW cOMstezC skte® dsyj HO jJ MdzOBB ttOLoadlkO,
ZO0 VR d AR ffteddztsy j dedW IsO.

-1 smisdeOdzgy dz20 B OzOdzfy B3 Y HEZ HI G dIsOdzded I joj § H 55 to )
d AR ®BBeOls L dOydlsj dzdzs HO fHBBWIS Ikkztedmisdy MEtslsts
tcJ Odzdzts 9tej d3d , o dtols z Odzdzd sB d¢ sdz¢ d, L OB O9 dzj dzq W d
o dzj HicW 9 Odzj &Zz0 IsjL(d sjrdsdzcedd ttdMCiEzoO® HO dzOdO dzc
shdtseodzdlsy ftedlsjcOlsjdzdegd Mddzd dzO 1 ko Odzjlsts | 9 L dBt
ltoj C8d3] tedzOIs © Fftslstej BO dz0O 9 dtols z OdzdzO d HisB 09 j dzO 1
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dmisddzmMCdlsy ftjyxdoveOdedy, dOBOEYOO2¢d MJjlsde dzOIsO (
d dLSdzs ydlsj dzdets o0y des IsjLd Ijrdsdzsedd HO Mmdzzy Ols
LOBR) MisdIlsj dzd dzO0 tj Odzdzd sy ftedyJowveOdedw. vj IsteWwB9O O H
setedmisdlsy M HiMisddoydwiso dJdd bezttdhisduyd mcdw BdL da
LOMJ dzyo Ols Oolsj delsdydeslsts ftejydowe Odzd .

-ltedyO0 LO e jtedlsj dzdesMisls O d- i dpd AiSdasPs ISdRO dd®] AHC
dzj ftcd S sMdztse j desisls O dzO@ dzd ydzed™w Y dosls d MdcecktdsmislsO
s jdets o bEztedmisdyj MSdwy MmjSlste, CiHjlts IkktedMmisdlsj
HOdzgdzd, desdzdi c©® dzO BOdZS tsod COtelsd d HOdzdzd L O i3i Missy
cOL YydlsOls dz0 COdijted dzO MBOwlsW sded d GtesMmdzi HY 9 Odzj

Slsdzsmdzts dzOyd dz©@ dzO0 i BdtcOdzj d dL §tsdzL 9 Odzj dzO H Odzdzd k
@BiteCd COLts GDPR L O LOMNdIO dzO HOdzdzdlsjy dzO f slstcj B dIsy
HO COOdsdOls;HsBicdiggz] Hac@E sdz®Y d G§sHHI o) Ol ftetsL 6C
Mi BdttOls  tBttOBSlISo Ols HOdzdzdIsjy. 1 OcOMlseo OF OISO Mo j H t
tcdMmMésej dwsyy HO LOBOsd odzgj HEGWO OdzgjIss d&zO VR d AR Is
B e d.

-0HOfIsdteOdzj d2© YtslstejBdlsjddisy d tej L dmidgjdzlsodipsfipss ot
sEtedmlsd MO L OftsLdOIsd M Isjrdsdsecddlsi L O odtlsk OddO
ftod dLYfBdzLoOdjlsts dd3. [Mojdz ssoe O dew¢tsd RO BsEOIls
dLfsdzL 9 Odzj Ists dzO VR d dBsBddzdzd Efpstets2Mlsa © € OIts ¢ dzO
sEteOdzdud " Jusltslsts wOL{ftesMisteOdzj dzdj dzO@ IsjL d Isj R dztsdzt
ofduysd bEkttdfmisd dqd&Ol HsMisi f Hts dgj sSsBRBHJd®BIWY - OtcHlkzj te
HO ttOBtlWwils ] AR fteddasyjddy. uvso0O by HO HBSOJHJ H
fslstcjBdlsjdzd HO fmj yYykemlse Ols dL ¢ dzt yj dzd .

-] odzd v odzd ol erlk GCBdzEZOIO Mti B dh j dgDfisl®dzdLisQo d H)&(
sjrdsazseddlsj B j-CHHEB It offjmigtc j Bisz] dadh | dzO0 Jj dzj e dV,
slsCi Mo Odgj Bls ftedtosH ZOIO McjHO. [ OCOt yYyj AR dBsyJ
fslstsS d HO &OKBOdd ftojlsso Otto OdzjIsts, Isw ®BSYj HO HIE
JLCEflse j deslsts ¥ steRW dzgj dzO@ dzv Ctsd HjMisddzOydd. [fej dz
ol LHj2Mlsa dw. zdesCtslsts dL f sdzL 9 Odzj &z VR d AR s
Hy2Mlsadw M i MisdzOIsO Bh dzetsmls COlts ©Bh ko Odzj Is
Odzdzts sy § HO dzOotejHd dO SCkdziskztedzOISO 0Oolsj dak
disj tBhdesfisd. 1 tOoadlsj dzlmlse OlsO d Iktedmisdyj i
LO HO CcO0ttOdzlsdtcOls tslsetsotstodatslsts dL f sdzL 9 Odzj
sOCO d MydOdzdzdwy wBdZdE dO kEZtedMmisdyj MSdlsj H

-,

oL O(d
fslsj
ftedd
dzO M s
fted H

o
OF dz¢ uJ deqd J
dz

sjctedtcOdz Iss dzO o delszOdzdzOISO tj Odzdetsfyls HEB

d d3t
4 M

BedBOYdY o dOYyddd, ft (2t kkzttdmisdls] o5
f)
s

d
ff]w oL O
J Mdlsgj . vsjLd sjndsdzsc dd f tetsd3d dzv Is skzted misdy
tcOCIsdoded fHteiydoweOdedWw, Ctsdlsts ftoj sHsdZV 9 Ols  {f to

odtelszOdzdzd SBdSCtsdzéd, HBBOO jdad jdzj &Bj delsd d d dztse
sy dzsfyls &0 i kkzo Oh dlsj-L GHO dp Isiygzfizse Ofs  Qigici@syCoste0 N
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How Open-Source Large Language Models are Driving the Digital
Transformation Wave

Bozhidar Baho#

Abstract

This paper examines the capabilities, associated challenges, and competitive advantagessotirapen
Large Language Models (LLMs). We analyze their role as a significant driver of digital transformation,
offering advantages like castfectiveness and adaptability. Although they can contribute to risks around
data privacy, bias, and security, the results of our research indicate thatsopece LLMs can serve as
viable alternatives for proprietary models.

Kdz¢ ytse d LuMsdpensource, digital transformation

JEL: O

Introduction

Artificial intelligence has reached new highs in recent years, transforming our understanding and interaction
with technology. One notable leap in this trajectory is the emergence and utilization of Large Language
Models (LLMs). These deep learnibbgsed models can generate husilea language, conduct complex
calculations, and aid in probleswolving, transforming various professional sectors and disciplines. While
proprietary LLMs have attracted considerable attention, it is the-emamce ones that offer a fascinating
landscape for diverse stakeholders, including academics, researchers, practitioners, and policymakers.

The significance of opesource LLMs is multifaceted. They promise to democratize Al by making advanced
computational capabilities accessible to all. However, they also introduce various ethical and operational
challenges that require careful examination. Data privacy, model hallucinations, inherent biases, and security
vulnerabilities are at the forefront of discussions within the scientific and business communities.

This article systematically analyzes ommurce LLMs in the contemporary digital ecosystem. It explores
their practical applications, ethical and operational challenges, and competitive performance compared to
proprietary counterparts. The objective is to provide a-badhnced perspective supported by empirical
evidence, enabling a nuanced understanding of the capabilities and limitations -@oopen LLMs and
promoting responsible usage and informed decisiaking.

Open-Source LLMs: A New Paradigm

As early as in the 208B80upaperSofifTiwar ddeed MachiOper
made the case that advancement is hindered by a lack of publicly accessible algorithmic implementations. To
improve the accessibility, interoperability, and sharing of potent learning algorithms for various applications,
machine learning requiresopsnour ce sof t war e. I n a more r-Boureent ac
Machine Learning Software Shapes -golrgedsofthheexplayk angen
substantial role in generating economic value within the field of Al. According to Langenkamp's research,
every dollar invested in opesource machine learning software generates a minimum of $100 worth of
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global economic value (Langenkamp, 2022). This added value is generated by increasing experimentation,
standardization, and community building made possible by-sperce machine learning technologies.

On the other hand, LLMs have emerged as a specialized and highly impactful subset of machine learning
technologies. These models are designed to manipulate and generate text based on extensive datasets
Beyond mere text generation, LLMs extend their functionalities to include tasks such as language translation,
content summarization, sentiment analysis, and even virtual tutoring and content moderation. These
expansive functionalities can be accessed through different LLMs, most prominently classified into
proprietary and opesource models. The former are commercial products governed by licenses. In contrast,
the latter represents a transformative approach that melds the intricate capabilities of LLMs with the
philosophical underpinnings of opasource development.

Building upon these classifications, it is essential to delve into the specific attributes that ssbwpen

LLMs apart. In contrast to proprietary LLMs, which are constrained by ownership arrangements and
accessibility limits, opesource LLMs offer more freedom. These models exemplify a paradigm
characterized by inclusivity and adaptability, driven by collective participation and dispersed development
principles. Not only is the source code accessible, but the fundamental structure, algorithms, and design
principles are also openly available. This allows a diverse group of developers, researchers, and
organizations to analyze, adapt, and improve these models to their specific requirements. Furthermore,
utilizing opensource LLMs frequently leads to substantial cost reductions, matching the broader economic
advantages of opesource machine learning.

The opersource architecture in LLMs offers more than just code visibility; it creates transparency that
serves multiple stakeholders, including businesses without dedicated machine learning teams and academic
researchers. It provides a clear and trustworthy environment that fosters compliance with ethical and legal
standards, which is especially valuable for regulatory agencies and businesses prioritizing data ethics and
compliance.

Another unique advantage of opsource LLM architecture is its impetus for innovation. Unlike their
proprietary counterparts, where license terms often restrict customization and require additional time and
costs, opersource models are inherently flexible. Enterprises and individual developers caiménibnese

models, add unique features, or train them on specialized datasets, leading to tailored solutions for various
applications.

In addition, this architecture thrives on community contributions, marking a shift from centralized
development to a more collaborative and dynamic ecosystem. Enterprises adoptisgurperLLMs can

benefit from many communitgontributed enhancements, maintaining a competitive technological edge.
These community contributions range from algorithmic optimizations and efficiency improvements to
adding new functionalities like better translation algorithms or sentiment analysis modules. The
decentralized nature of development ensures a responsive and continuously evolving model architecture,
adapting to the rapidly changing landscape of Al and deep learning.

Companies and organizations like Hugging Face and EleutherAl have exemplified the strengths of the open
source approach in this realm. For instance, Hugging Face's Transformers library has become an
indispensable resource for professionals and researchers in natural language processing. Its openness ha:
created a dynamic community that continuously refines the models, adding features and troubleshooting
issues. Similarly, EleutherAl's GRNeo stands as a testament to the democratizing potential cEopsse

Al. The model has afforded high visibility and ethical governance and catalyzed collective contributions to

its continual improvement.
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These initiatives demonstrate that the epeunrce approach can effectively address some of the drawbacks
of proprietary models, particularly regarding transparency, ethical considerations, and collaborative
advancements. By fostering an inclusive community of varied contributors, these cases suggest-that open
source LLMs can be both innovative and equitable, thereby playing a vital role in steering the Al community
towards a more balanced and responsible trajectory.

The Role of OpenSource LLMs in Digital Transformation

Opensource LLMs can disrupt and redefine established operational paradigms across many businesses and
sectors. Central to this transformative power is the diversity of applications they enable, ranging from text
generation to virtual tutoring and software development assistance. In the following section, we will examine
how openrsource LLMs contribute to digital transformation in three key areas: organizational language tasks,
virtual education, and software development.

Opensource LLMs offer a compelling proposition for organizations keen on leveraging language generation
capabilities. Take, for example, Faled@B, an LLM that operates under the liberal Apache 2.0 license. The
ability to produce higiguality text in response to a given prompt offers an exceedingly vital tool for
automating many activities, including writing emails, creating blog posts, and generating creative narratives.
Doing so alleviates the manual labor associated with these tasks, rendering the workflow more efficient.
Falconr40B is just one instance among a growing repository of -gperce LLMs that organizations can
freely adopt and adapt according to their unique operational needs.

Online teaching is a growing domain with substantial influence from-sperce LLMs. These models can

be adjusted to provide customized educational experiences that follow the individuals' unique learning styles
and requirements. By embracing customization, educational institutions and edtech businesses have the
potential to enhance the efficacy of learning modules significantly. Additionally, the collaborative potential
facilitated by the opesource nature of these tutoring models enables educators and developers to work
together, potentially leading to improvements in the overall curriculum quality.

In the software development landscape, LLMs trained in codebases and programming languages have
demonstrated proficiency in aiding developers. These models cafgengmte code snippets, identify
programming errors, and even flag securélated issues. This can accelerate the development process and
bring an additional layer of quality control, essential for creating robust applications. Unlike proprietary
alternatives that might limit customization and inspection, egmemce LLMs offer a democratized platform

for enhancing coding efficiency and reliability.

Having discussed the practical applications of egpaurce LLMs, let's focus on how these models perform
compared to their proprietary counterparts, using benchmarks and case studies as our lens:sbuecepen
ecosystem has fostered a rich landscape ofpégforming LLMs, such as Llamm2a by Meta Al and MPT

30B from MosaicML, which not only match but often surpass the capabilities of their proprietary
counterparts. This performance is gauged through metrics and benchmarks, meticulously tracked by
platforms like the Open LLM Leaderboard. These models are part of a larger, dynamic ecosystem fed by
community contributions, ensuring their adaptability and responsiveness to the rapidly evolving landscape of
Al and deep learning.

A notable experiment conducted by Waleed Kadous from Anyscale is an informative case study comparing
the efficacy of proprietary and opeource Large Language Models (LLMs). The experiment focused on
measuring the factual accuracy of these models in summarizing news articles, utilizing a dataset of 373 hand
labeled news report statements for evaluation. Proprietary models liked Giad GP¥3.5-turbo were
compared against Llarria The study revealed that LlarBab s 70b ver si on achi eved
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of 81.7%, closely following GP®'s 85.5% but significantly better than GBB-turbo with its 67%. This
suggests that the gap in quality between proprietary andsipegne models is gradually narrowing.

Additionally, Llama2 showcased remarkable ceftectiveness, being 30 times cheaper than-@GRdr the

nearly equivalent levels of factual accuracy. Despite this,-GR still better at followinginstructions,
showcasing that thereds stildl r-sowce natu@ of LlamA pffers v e me n
unparalleled flexibility and visibility, allowing for model firning and avoiding vendor lodk.

Opensource LLMs are at the forefront of digital transformation, serving as flexible, transparent, and

powerful tools for various applications across sectors. Their utility spans from enhancing productivity in

mundane tasks to facilitating breakthroughs in complex proBlamng. By aligning their capabilities with

the essence of opeasource development, they democratize access to advanced Al solutions and catalyze
innovation, fostering an environment conducive to rapid, ethical, and efficient digital transformation.

Challenges and Limitations of OperSource LLMs

This chapter aims to dissect the intricate ethical and operational challenges -sbopEnLLMs, like the
risks of privacy infringement, "hallucinations," bias, issues surrounding consent, and security vulnerabilities,
while highlighting the communitgdriven mechanisms for mitigation.

When a project is open to contributions from multiple entities, ensuring the privacy and integrity of the data
used in training the models becomes increasingly complex. For example, when training data comes from
various sources like public forums, government databases, and private contributions, tracking and securing
all data points is increasingly difficult. This decentralized structure also introduces variability in performance
and quality standards, making uniformity a pressing issue.

Nevertheless, these challenges are manageable through joint community effort. By setting up stringent data
handling protocols, explicit contribution guidelines, and rigorous review processess@mpen projects can
strive for ethical development while sustaining highality benchmarks.

The presence of "hallucinations" in LLM outputs is another cause for concern, mainly because of their ability
to generate coherent and fluent writing. The hallucinations produced by the LLM are simply deceptive
manifestations that arise from inadequate, conflicting, or deceptive information on which the model was
trained. Still, the intrinsic openness of the the model serves as a protective measure by enabling a wider
community to thoroughly examine, verify, and enhance its validity. This capability has the potential to more
effectively identify and rectify flaws compared to a closed, proprietary system.

Bias represents another glaring limitation. For example, an LLM could be tailored to produce text that
inadvertently perpetuates gender stereotypes or racial prejudices, thus raising both ethical and social
challenges (Zhao et al., 2017). On the other hand, the collaborative nature-sbapsnenvironments often
promotes a diversity of perspectives, which can serve as an effective countermeasure against inherent biases.
By pooling the collective intelligence of a varied user base,-gparce LLMs can be refined to be more
equitable and less skewed.

In addition, the issue of consent in the training data for -@pence LLMs is closely connected to broader
debates about data governance and ethics in Al. Becausesayree models can be adapted for diverse
applications, ensuring that the original training data complies with existing laws and regulations becomes
paramount. The notion of "accountability” in data gathering raises essential questions about data ownership,
especially when dealing with sensitive sectors like healthcare or finance. Moreover, incorporating feedback
mechanisms within the opesource framework can be a practical measure to ensure continuous alignment
with ethical standards (Mittelstadt et al., 2016).
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Finally, the security aspect brings in a unique set of challenges. The openness that defisesiropen

LLMs can also make them vulnerable to exploitation. Cybercriminals can employ these models for malicious
tasks. Additionally, there is a risk of leaking personally identifiable information (PII), especially when the
LLM is fine-tuned on databases that might contain such data (Carlini et al., 2018). Conversely, the
community can often detect security vulnerabilities that are patched more quickly, thanks to the significant
number of contributors analyzing the code. This d
LLMs in the long term.

In summary, while opesource LLMs share certain challenges with proprietary models, they also offer
unigue opportunities for mitigation through community analysis, rapid iteration, and ethical transparency.
The opersource paradigm thus presents a complex yet promising landscape for the development and
governance of LLMs.

Conclusion

In exploring opensource Large Language Models (LLMs), we have covered a diverse and evolving
landscape that stretches from opportunities and practical applications to ethical and operational challenges.
These models, underpinned by a rich ecosystem and community contributions, not only compete with their
proprietary counterparts but, in many instances, exceed them in performance arffectigéness.
However, this innovation comes with its own hurdles. The ethical considerations of bias, privacy, data
consent, and operational challenges like hallucinations and security vulnerabilities are ever more present.
Yet, the opersource model's inherent transparency and collaborative nature provide unique opportunities for
addressing such issues.

As the role of LLMs continues to expand across sectors and applications, theoapss community is
uniquely positioned to shape this evolution to prioritize ethical governance, community collaboration, and
technological advancement. Researchers should continue to study and benchmaséuopeihMs to

better understand their losigrm impact. Developers and businesses should consider incorporating these
models thoughtfully, aligning their capabilities with moral and practical requirements. Policymakers should
craft regulations that balance innovation with ethical considerations. Finally, the general public should
remain critical and optimistic, actively engaging with these technologies to shape their development. As we
stand on the cusp of this technological frontier, it is crucial to leverage the strengths of tle®wgen

model to guide the responsible and innovative use of LLMs in our digital future.
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Abstract

This report will examine automation and artificial intelligence on digital forersi®s known as
criminalistics What is the role of technology in forensics, what goals are being achieved and what
is the overall impact on society through modern technology. In addition to this, the opportunities
and challenges facing digital forensics will be presented
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Abstract

Summary for digital business automation technologies in the organizations. Overview of different aspects of
digitalization and automation. Exploring use cases for combining digital business automation technologies
in the organizations.
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fsmMisdecOdzy dzO0 odmMsCO Misjfjd dO HdedlsOddL Oydw d ywe
fteduyuddzO d kOLd Ibjrdtsdzsedw J oCdzt yj dzgO o dOMlsswh jlsts

rdedOddL teOdzj d bkftOodjddj @O BdLdzjf §wOoddO d to

FrqedlsoOodzdL Oydwy d EZftwOodzjdedj d2O BLdzjM §tOoddzO (
sjrdsdzsedd L O HdGedIsOdzdL Oydw d 0o Ists@perstignalGigaision yJ Ml
management ODM)H d e dIsOdzd L tcOdzj, OolstsdiROIsdL qtcOdzj d B Isd dizdL
tejhjddw, Ctdlt BscOls HO M BtejHjdwils COIlt tkzlsd dzdzd

! sHtsBtej dzgdWIsO o ©OBEdlsy dzO e OdzgdL Oydvw s O;
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sftej HydzwdzjIss dzO yJdzed d Htkzed uydmzsed C¢tsjiWwdyddd
ftcOoaddzO L O BYJ SO dz20 tdME O o BttcOddL Oyqvwilso;
ftcOoddzO L O C&OMdW dydteOdzj dzO € dzd j dzls d ;

HickzGe (.

polstsdiBOIsdL qteOdzy dzO ftsolsOtew j disd Mmisi §¢d

1 OfmMisswh slsts dLMdzj Ho Odzgj tOLGEdZIYHO d bjrndtdasecddlsi
fmilsi § & d d&iotic Process Automation (RPA)O ff sfis d e @dajs SO st f j dz dzO H
d OoaltsdizOIsdL Oydw dO ftesyjmdlsj o ttwcOddL OydwRPAI dzOFE
M
¢
H
Is

T
T
T
T

4 Mmtej h Argelligknt fré@@&ssautomationdzOyddz L O L Od3W dzO dz0 ywse jh €d H
sdBfslsi tdz@ MdMmlsj BO YtojL OolktsBOLdL JteOdz St s lsi toj dz
dedlsOdzdL Oydw d Ooaltsd®OldL Oydw d&O ftsyimd o BBLcO
tcHdesfisd, Ctdlsts ftoj yOls HOHjded yYytsoeo jihC¢d Hj2flsadw o
dqdalsj cteOyYdw ®iyHE IsjLd Mmdmisj Bd ytedL ¢ ARIHOdd3dzd d dals g
RLO®ddyuoOdz] dzO dJdaW stedzgOydw d L dzO dzdpgocess@inifiietsyj dlsjy o

bolststei Is oCdzt yas © o dLMdzjHo OdzjIsts d Isjrndesdzsecddlsy L
ftesyd Mdlsj o islsc.cdadesOmindsly @ zesdzsedd. t OLoadlsdilts dd
fsLotsdzv o O dO tee Oded L Oy ddijisfy dztsH O deg Isfst® O OdsdzW dsdasizory d § s
ZOyd dz0 dz0 W hkdzC ydtsdzedtcOdzj dzOProfesstminingsd 5 jdzts ezts dsde'6 1©Ezd f G 1
ORzOdzdL O dz®@ RBHO &0 fesyjmdlj ol L sMdss® &O L OfdMm
COCIsts d Cdz#r ysod fJtojHdsyjddY LO Iswihdtslsts § sSHBBI] dzd .
ol L sy detsMmisls©®@ Mmi hslsts dgjh s HO B kagks)dzOf te® 4 jji foRf lsajdn v €20
Hi2desfls, CStwists i dLfl dzdgm 9 O tsls fslstcjBdlsj dzm€ d totsdzd
fmMdi Mol tcL 8O Mm:

T &OYOdzdzOIsO® WOLO dO HedlsOddL Oydw d OoaltsdiOIsdL dte
dzZOdzO e O HO BIi HJ FMmlsOdztso § dats dzZO0 Yy o dzdzts Is 5 i Mis W dz
f sHBB ] dzd v ;

T fsimdzj He OGP O WOLO MmMdzjH odzjHtejdzd Isjrdesdzsedd L O
dzj sBatsHdBsE HO MmJ dLel ehoa O ftsmdzj Ho ON O dzO dzd L
ZzOBdz6 Hjdzdjy d HBHI dzdedIsj dzdzO S IsdBIL Oydw.

sk dddcOds dzO kjodsdzsecdd LO HdEdkOddi OydYy d
fted di3d teded Myd dzOted d

vOLd yomls ls dqLMdzj Ho OdzjIsts tOLGEdzj Y HO HtoddBj-waeF] Myd
sjrdtsdztcedd LO HJedlkOodzdL Oydwy d OsltdizOIsdL Oydw dzO o
Oolsstc® o fosHsedzd ddzdydOlsdoed, COCIks dzO BOL O dzO
sS4 mdzsdztsc d ( .

1 Oy dzO0 ftejHBMISOCO ftod SCdBBJddzdtcOdzi sts dzO0 s dMOdzd Is
IS4 ~dzsdztse d W LO HdGEdIlsOdzdL Oydw d OolssdOlsdL Oydw, Cts
sBdzOMIslsO. wdzjH Itsoa O Ci &3 sMdtseo ZOISO Isjrndsdtcedwy | ol
LOJHABE HO dLfi dzdzg"ls dLdmMCoOdedwIlsO 5 HdEedlkOdzdL Oydw
dLBtOdzdIsy fHteddsjteded MmMyJ dzOted  , LO o9BBHJNO Isjndsdzse
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EftcOodzj dedj dzO fHtetsyjfmd. w yYjdz i dzdetslsO dz0 dL BteOdad W
ofMdusSd SMsOkOE]d sfdmodd lkj-dsdksedd

10 MdzjHo ON OO Wdek® (AdekztO 1) d HtijHMmlsOoe jdz {1 t
fMyd dzOted 2 . Ajdzlso | HO MmJ HJ BBsdzmisted 6 O, ud C sd3B d dz
QoalssRBOIsdL Oydw o BtecOdzdL Oyddlsy oy HO Mmi fHtoddsyd
tcOL dzd yded ftesyimd o IjLd tteeOdzdL Oydd.

A 4

‘IﬂeﬁHocr 1 =<X> DevinocT 3
J ‘ T

Mpouec
Pona 1

7 Y [

AdokIslotcd d3j toj dz ftesyjfp o wteeOdzdL Oydw BJjL € 5dgf |

Ho Oh QM@ WP PR OY 6 HlsOo j dzad bksySdly dz0 ddasj ¢
scdd tsilse djd i ofasHs j W WisEO O &O OdsksOydd Ci &5
Qow COC dBsecOIs HO BI HOIs SCtddBddzdtcOded tOL dzd ydz
dglsj L O StkBdddtcOdzsj, ftjHmsOs jdd &0 WJdckwOls

308



aaaaaaaa

Y
[« 4]
............ = /\ e |
b efiHocT 1 > eiHocT 3
E LUATUTANMIaLHA A '\X/ LuruTanuaaugmua A
8 1 yNpaEneHue Ha W ynpasnexne Ha
AOKYMEHTH LOKYMEHTH

Mpoyec

[ Y

=

D ABTOMaTHU3MPaH X\ - X ABTOMaTU3UpaH
>

a geilHocT

ees W MPOBEPKH

Eb

@
%00

ANdGkLs BB Jdzd e Odzy dz2O0 IsjrdesdzEedd L O HJGdIlsOdzd L ¢
rgedlsodzdL oydw d OoltsdizOlsdL Oydw dz0 ftetsyj md

AdekwO 1 d AdcbktO 2 ftjHMmsOawls foddsyjddj d&O Isj-
BLdzj ] fsyjmd o GcOddLOydvks0. | fwjHmisOs jddw
HdcdlOddL d©e® feddjtjd fsyjm. sOt SCwOjd tjL kdk
Lol choOls Hj2dshmisdlsy (Mmisi §Sdlsj) &O fsyjmod o mdMm
o™ MisieOdd fj dJdsjctdtd d CtdkddSded® M Hekzed fd
ol L3y desMils L O dLii dzdgj dedy 2@ ftetsyimMO d dzjctsoadlsj f
OolssiOldL qieOdd Mmisi §S$q, Stdkt fj dL§fi dde Ol sl MmdM

rdedlsOodzdL Oydw d kftwOodzjddj dzO@ fi Hi ey Odedj d HBS k)

10 twOLddyded Mki §¢d o ftojHMmMlsOe jdedv Htodd3jtej dz ftotsyy |
HdedlsOdzdL Oydwy  EZfttOodzjdedy dzO Mmi Hi 6y Odzedj d HBSEZzd3J
Bl HOIs:

7 1 dvwetsd Mmbi §¢d s ftosyjmMO | ol LBy dts HO MmJ {1t
OB dls g 2O ftesyjmMO ddzd fYtojHisMisOo jdzd ls EyOfm
dqdzgH j € MdteOls S kzOMdW dydtcOls, fMdzjH Csjlts Mmj Mmi
i Hi to BT §  (

7 1 mzzyo02 d&O0 mMScOoddtwOded HBCEA4 dzsd ¢
(OCR), ytejL SCStdlts dtsyj HO Mmj dHj dalsd
(Sdzd g delsmSCd HOdzdzd, HOIsd, MmMizdsd d Hte
d #ifp mMdzts tslsCtedo Odzgj dzO0 HBSCEZd3j da2lsO o

T 1 sftejnjdjdd Ml §¢d b fotsyjmndlsj o
dLisdzL 9 Ols tsIs EZyOMmlsddydlsi o sy MO.

tc
dJ s OH O dzdzd
dzj Hinlse dj .
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1 1 wHtked Myj Otdd M BtOddlsj HOddd o fwsyjno
Cjdzj bdtcOdzj dzO@ HEBCEdsjdzsd 5 ftojHoOedlsj dzdzgs L OH OH
HOdzdzd Is j .

rdgedlsodzdL dteOdzj d bkftwOodzjdedd dzO BdL dzif O ddzO d te

I fddsyjddY feddjtc @O0 Adckwd® 2 | Hj BsdhstdtOds f
HdedOddL Oydy d bftwOsdjddj &O BdLAiM fwsyjnd M I
BLdzj ] fwO@oaddO. 1 Mmdmisjddd, © d o fsktejbBdlsj dmntc
fojHoOdlsj dzdes HOeqlsOddL qieOded BdLdaj §©0O0ddkO, &5
Bjhjddw ol L GhdssO &0 OLdkdJydd os-tHdd §O0LO0dk]lstd
dzj SBRAtHd®BO L O WEZdSydosddteOdzj ss dzO tOL dzd ydzdIs s
C Odz€ kz dzd tc © dz©

vOCOo0O BLAE M dZse SO Bsyj HO B HJ dzOff ted d3j to:
1 sHBsBtojddWIsO o tORBSCdIs] dO e OddL Oydqvilso;
T sftejHjdvdilsts dz®@ vyjded d Htked vydmdsed Swsj¥dydjd
1T fcQoaddzO L O BYjdS O dZ2O ttdMfO o e OddL Oydqvilso;
! {cOoddkz® LO Cd&OfMdW¥dydeOds dzO € dzdj dzlsd .

RA&ZSj ctOYdWIsO BiyHE jodtsdscddlsj fsLot®¥o0 500 HCE
Aftcj dzd o Odzj Issi 3 Y HE ©OLdJyddlsy Ijrdtsdzsedd L O Hdcd

dolstsiOdL qicOdzj d&zO §solkOw j i Mmlsi §¢d

Its ot d3dd dO dL§j dzdzj ded jIsts dzO@ Mlsi § € dlsy dO sy MO
C sdse d dzd tc O dzj fl RopRiczBrdasss dntanagen@nt (RPA) L © Qo lstsdiOIsdL dtecO
fsstejBdlsj dzZmMCd Hj2Mlsadw, Ctsdbts MO ¢ dzOMdW dydteOdzed ¢
OQolssBkOdL JteOdz d35j nOdgd L 5. RLYI dzdgj degd j sts Mi h 5 BSY j
Mi BtcOdzd 5 oatcjd3dy d2O Htesyj MO.

RLO®dduyuoOdz] dzO dJdaW stedzgOydw d L dzO dzdpgocess@inifiietsyj dlsjy o

10 ftsmdzj Hdzs W Mists ¢ d@3 s dMOdedIlsy Myj d&zOtedd L O € ts5d3
Qo lssdizOIsdL Oydw o weOddL OydqwilsO d&isyJ H Grocess Mningd d3 d L
1ty ¢d, uud dO AdeclkzttO 2 dzj J (¢ OLOdO HJthRyotdsszO d o
Mining, M Jj ydqW¥deOIlsO dzO Isjrdzdzseddilsy L O bkfteOodzj dzedd dzO
gLt dzdzj ded j sts dzO HOHjdz ftesYyjmMO HO B HOI HJIsO2 dzdzets o

1 oatej d3j dzO0 dzO MlsOlsdeOdzj dz© sy md d L OHOYJ;

T dLr i dzdedIsj dzdlsjy de© CtsdeCtejIsdedlsjy Mmlsi ¢ d;

1 ot d3j 2O L O dL 1 dzdzj dedj dzO CsdeStej Isdedlsy Mmlsi § S d;

T etej d3j d2OISO dz© dL yoOCo Odzj Yt otejdsy dzgO dL ) dzdzj dad j ;
1T BtesWlils i Isd dzO BlsdzOcOdzj dz2O0 Mmlsi §CdIsy ;

1T MsObkMmd do ftesyjmd d M §¢d;

1 Hteeed HOdzdzd, Mol teL Oded M dL §J dzdzgj ded j Ists dzO f tetsyg fr
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gl hs SOCO j ol L@y des Ml ntcOdzgj degdjy d dzO HOdzdzed, Mol teL
Biets?2 ftwdSOyjdd ddzd MS OdedtcOded HBSCld3jdalsd S1 o3 §tets
Btes?2 dLoadGCOdzd BdLdzifp O d dzO;

CsdeS tojIsded Msts2desflsd L O oMW ets dL i dzdzj des B d L dgj f

Btes? dLodCoOdd™ 2O 5 m Odzd L B ( WREA)EIOE)s 5L @ @y ls tza
sls gLyl dzdaj dedlsj Misi §Sd o otejdsi LO dLii dedaj ded j sts

1 Htelzad HOdzdzd, Mol toL Ocded M dL i dzdgj dedj lsts dzO@ i g1 Ist

quits kstso O fsLotsdzw o O dL tPocssdbidgjiterL dZOE B ds @&shgdB
sted o toj Odzdats otej d3gj ) yYd dzdwlils 3 L dzj droogshMinidg dzO f totsy
ndzsdzse ddlsy BSEOl HO ¢ jdzi edtcOls ftoj Hdzsy Jdedw L O s
rocess Miningtsc Ols HBsted HO ddzdyddtOls StstededteOh d HJ2MIsec
2O ftesyjmdlsy o toj Odzdets o tej d3j .

= =4 =4 =

1
(H
Is d
L ®

SOts LOCdzs yjdzdj dz©O L dztsy jdeslsts sy j HO Mmj COxJ, ud
HdedlsOdzdL Oydwy d Oolts®@BOIdL Oydw o tsteeOdzdL Oyddlsi d o
Hsoa jH] HB MmMddzgjteecduyujdz jWjiClk s kftslstejB OISO ddz. 1 Mmd
OdzOdZdL dtc® o1 L B3y detsMislsO L O oG dzt yo Odzgj Ists d dzO Isj r datsdz
tcihJddy LO HdedkOddL Oydw d OslstsdiOIsdL Oydw o tstee Odzd
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t sdzwilsa dza dL SbkMmlse jdedw ddzlsj dzj CIs o Ml otey
ddelsj ¥ J 2 md
The role of artificial intelligence in modern user interface design
Il jmCa [-gEisdstae a
ABfMmistcaCls
litLala jotdz ydqw dza dLSCEkMmlse jdedw ddalsj dzj CIs (Al) BCa
o Cdzs ydlsj dzdzs HdLa2dza dza §tslktejBdlsj dzncd ddzsj el j 2 g (
tetsdzv dza Al o Mmi et d3d dzdedwv Ul H dL aRadg, d tfaadsdds jM jd difds tdrAAr

sjrdd¢d asltdalsdL dtcals d ftHtBtWeal f§ftesyjma dza Mmi |
a dza dzqd L dza dza lstsw h dIs j Al d dziilste iz d34 dzls d dL Mdzj Ho adzj I

sfisdddL dte HdLa?2dsj eSS dlsy ftetsyd Md, dza d3a dzv 9 a s
ﬁBlStGJBCflSJdeI)leSJ ftcjydovweadsdWw. r sCdzanHi Is tcaLcdzj yHa
dLYtdzLoadzjIsts dza Al La MmiLHasadzg dza ftslstcjBdlsj dzihC d
Abstract

Artificial intelligence (Al) 's rapid evolution has significantly impacted various fields, including user
interface (Ul) design. This report examines the transformative role of Al in modern Ul design, focusing on
how Albased tools and techniques automate and enhance the process of creating user interfaces. Through
an analysis of current Al tools, the study highlights the ways in which Al optimizes design processes, reduces
repetitive tasks, and personalizes user experiences. The report explores the potential benefits and limitations
of using Al to create user interfaces.

Kdzs ytso d : Hizlssdj B dlsj dzmCd ddzlsj ¥ j 21, Ao lstsda lseaudabts acdidizj
q dzils ez d3j dzls g

JEL: O30

Il e HJdad g

RLSCEMmMIse jdedWls ddalsjdzjCls (AlI') BiteLts Mj ftjoati ha o Cc
fslstej Bdlsj dzmC d [dldzldsj?te Wi jtedj fimdfs i(lstalo)v. dza H L a?2dzj cdlsj datso
fsHsBteW o adzj dza Isj - deda'L ddaasdiaddsijdz dfdEiidsygiAmzj daldd L dza ydIlsj «
fMi LHaosadgj dza ddalsjteW j2fd YtejL aoltsdalsdydsts ¢ j dzgj ted tc
fslstcjBdlsj dzlMSd dLydoweadsdWw. sjLd bjrdtsdzsedd dzag Mma
ddeseoaydd d ¢ j tcMmasdidpeLftf2adgdievts dza { ts

1) da farte  ds j@AR dz¥ syafds dzdzd  Is | 7 dzts dzsyedodai | o, eSpaidynitag@@unwe.bg
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Al BaLdtadd ddzmistkdjdisd La c¢jdzjtedeads dza § Gists

RdzMIstelz 3 dzlsd Is | M dLSEkmlsejdz ddalsjdzj $Is La aseslssdalsdy
dLitsdzLoals d&ah ddedes BERZYjdzdy  BeBtwaBBlsCa da ¢ tsdzj d3
tejhjddw o HJL a?dza. ltesydMmi s I8 6jdzjtedtcadzsj dza HJI
ddzlsj dzj €Is ftcjdsddzasa fHtejL dewStsdzCts tsfdeseo dzed Mmlsi § Cd: a
dza HJLa?2dz yYtejL tcalL f 5L dza 9 a dzj dza odLbkzadzded d W kzdzS
ddzlsj W j2Mdilsy La taLdduydd fdakWtsteddd d EMmkstes2Mmilse a.

SourceA 9o Iststc

A G biphdzse dzd fisS Qs Al d difisjtczdlzatasallisia Mi LHaHal Ul

Al BsHj dzdIs | sBtcaBtslso als d deV stedza ydw sls Mmi hjmseolzo a
ftoj Hdztsy j dad W, Csdlts fa fjtemtsdzadzdL qtcaded MY stej H dz
ddzmilstclz d3j dzlsd Is j Bscals asltsdgalsdydzss Ha ¢ jdzjtedtcals
CtodeC toj Isdzd Is § dLdmCoadedw, Calss Mmi hjotej d3zj dzdets s¢ Isd d3
tcalL ts

dzd ydzd f dzalsWtstedsd d EkEmstes2mlsea, tmMdekzttwealld ¢ tsd

l1tcj Hd d&3Mise a

T vMmMitstjd fesyjifm 5 HdL a2 dz

Al aolsdialsdLdteca ftelsatewhd Mmj Lanayd, Calsts dza d

Er]dzts>|dzq’ ddzlsj W j2Md. wfjMmswea otjdj d tj Mzwmd,
SH.

T 1jtemsdzadzdL dtcaded ftojydoweadedw

RLSEfiso jdedWls ddasjdzj Cls adzadedL dea §slstejsd
wjhjddw, Csdlss fMmj anaflsdial MY ds dkyH

T Tadadzweadzg dza GtejhSdlsy

YytejL aseslbtsdialsdLaydqv, Al Bdded ZdL dtca o1 L @Isy-desmisls
Ctsdzmdmis delsj dz HdLa2dz d S BSH.

Is j dzf € sk
diIsd dza
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T {fsdd3dLayd» L

RdzMIstelz a3y dzlsd Is §
EmMstets?2 Mise a

a

|

tcaL dzd ydzd ¢ dza lsW tsted3d

BEGals
J Stcadzd,

Ha GJjdzg edtals
Calts fj

aHatflsdoe dd d dzl
CGatcadzsdtca tsffIlsd dzad

1T r smisi § dzsfyls
] sLotdzv 9 als -dfpadzCrtss teffats Lidzafdsd v o f tetsctcad3dtcadzj Iss Ha
T 1tsHtsBtcj dza odL EzadzdL aydw
ltoslslsdfdlsy ftsddacals La eodLikzadzdLdtcadsgj dza dHjWlIs
Csjlss dzadzdadzv 9o a dzzy tfad lig disly statfsdzj dzd dza
T [ifmMdes sadzdHdteadzy dza dHJ
4l LHaoadzgjlsts dza ddzlsjtcaSlsdoded Hteslslsdfd Ezdzj mdzy e
tcjadzdza tsBtfBlsdza otci L Ca.
Tapdzdyal tfzdzvtcdzd Al ddemlstezdzj delsd L a Ul H
RAzMIstelzg [ Mdzso dzd W Ek(l tejHdd@MIseoa |l SHatsSHWH |
rgra A4 dedead [ nda dEE) oy g
. rqLra?2dz tslis , -
Galileo s dfa dzd j 1l L s fteslsiy ayddzag M d
adobexp |A®EIL 4y sqddLaydiue) nds dde
. ltoslstsisdf d - . :
Uizard HdLa2dz od [ dMdes Lt sy ayddzaj h d

ltcjHdLeadSCalsj dzlse a

lif.ej¢d dBdzscBlas dEaded

scteaded uj dzd W :

1 [ctoadsd yj dza

Alzhmistcz 3 dzlsd L a asolstsdialsd ydzt

Ctojalsde dasfls

AolssddalsdL dieadedv s ftetsyjm dzgj oddzacd sy 4y Ha G i H
Isi 2 Calts Mj BaLdta da Mmi hjmsekzeahd dtsHJ dzd .

T 1itBasHddBsMmMls Bl ysejhCa dzadgi Ma

li ftej¢d aelstsdialsdLaydwisa, HdLa2dzgjtedlsy eofpj thj

wddeadzd L d tca dzj
1 sdekztedesmls dza

RLYtsdzL oadzj Ists dza
d Mdektdtsmls dza

dza HdLa?2dedlsy .
H a dzdzd Is §

H a dzdzd

fjtemMsdzaddLaydy d aslbt
d dz¥% tstc dza Isa.

L a
ydqw

315



sdzamdWdSaydwy dza Al BaLdtwaded ddembstezdzj dzlsd L a ¢

RdzMIstezdzj delsdIlsj La 6 jdzgjtcdtcadzg] dza f§tslstejBdlsj d&zmSd ddzlsj
Bi Hals

YyJ dzj 9 a

g4 Stcj H

Ckamd¥duydiadd 5 dvSodits shdsedd Stdlkjtdwy,

aHndltstedw d ddot dza aHafldodasfl d §jtchtda d
Wz dzS ydsdza dzdzts s s a

T Aolstsdzalsdydes G j dzj cdtcadsj dza HJL a?dz

RdzMistclzdzy dz2lsd Calss Figma M Al fdz edded d Galileo
Cosli3f sdzj dzlsd d fHtojHdzsy jddwW o) L thdesea dza Isj CMmMistsets
qdzls j oW j 2 Mg, Calkt asltsdalsdydss fefdbtei hals duidlsj o

T AdzadzdL dza §sbtejBdlsj dzlmSts §f s9 § H J dad §

Rdzlstelzdzj dzlsd S alsts Adobe Analytics d Ho
fslstejBdlsjdzv M ddzlsjteWji2ma d Ha dHJ dzlsd
H a dzdzd s

tjar dL ftsd
dydtcals o]

d fejise S, Ssdkts fosHfsdaca qésa{a;sstgwaadz,jt

1 i LHaoadzgj dza aHaflsdoeded ddzlsjteW j2md

Google AutoML d Uizard ftjHdzacals ddgmlstczdzj dalsd L «

iZsc als

Ha Bl Hals fjtmodadkdL dtcadd MmMftew i3 tcaL dzd ydad

fsLosdzvweoa dza JSdfdlsy Ha BMdebkztwls jHAaSjJoas HBBEKGE

g tstcj H

sdfa dza dL-BHa

1 ssHdteaded Ul Ctif sdzj dzlsd

RdzMistclz d3j dzlsd Is j La a9obktsdidalsdydzes G dzj ted tca dzd dza ¢
Ml oatcj dgd degdzed™w Ul HdLa2dz d waLtaBtslsSa. vj &Bscal H
Ctsdzyj f ydd o HT ML , CSSs, JavaScriopt, React d H
ddmlstczdzj dzlsd fMma Fi gma M Al f dzl ¢ddzd, Framer d B
Ctdf sdzj delsd ® React, Ctjlt Ldayudlj dds mSstvea (!t

1

g4 Stcj H

|l

1
dL
S k
i tc

ts
q
to

u

lteslsslsdyfd d wireframes

tc

1

s
g
e
[

sslsdfdlsj d wireframes MfMma Cdz¢ ysed La UI/ UX H(
tesBoadzi dza taL dzdyded SdzyJtydd BJL dgj s5BrBHJAES
tch, Ui zar d, Figma d Proto.i o, Csdlts M it
stslsdfd dza BaLalsa d8h Mmdzseodzed o~ tSH dzd H a dzdzd .

a

yjdzjesealsa abkzHdIlststedw

HgL a2dzj tecp B jlats chedjdstdea dzj Is
316



RdzMistczdgj dzelsd Calsts Ui zard d Canva f Al fsLotdzveal
Mi LHaosals Mdzsydd d jW¥WjSlsdedzd HdLa2ded BjL dzyHa I

1 Ya dzafftcjHdzadzd UX/ Ul HLa?2dz tod

s)yJddw Calss Figma d Adobe XD ftjHtMmlsaswls
BdLaydw dza ddalsj W j2Mmd, Ctdlsts Ma fBHAatHWhd L

T 12 fescteadddmisd

1 wWetsd ddemMlstckzdzj dzelsd, Calsts Gal il eo, aelstsdigalsdydes ¢ j
tcaLtaBtslsydydlsy o ddzsjetaydwilsa dza HdLa2dza HJtcj C s

1 17a ftesHESCItsod d&jddHyi tod

Rd&zistezdzj dzlsd G alsts Framer Al fsLotsdzveals Mmi LHa9o adz
dza HtosHEZCIstsodls]y d3j dzdHy i ttd Ha eoadzdHdtals dHjd d G

sfstcjH dzdotslsts dza aHatlsdodessmils d ¢ JjtemsdzadzdL aydw

1 Rd&zllstekdsj dzesd M odmsSa §jtmsdaddraydwy
Ld ddemlstclzdsj delsd ftoj HisMisaoswls dza HJLa2dzjtedlsj d
sa2dzdlsj dga dJdalsjteW j2Mma Mftewdhis CtsdCtcjlsdedlsj dzzyH

U d

HJlsa

f &z ¢ ddzd, Sketch, Webfl ow d Framer , Cdlsts ftsL ¢
CoBf sdzj deglsd, CaSlsts d Mi LHasosadzgj dza Ekdzd G adzdzd Ul | dz

1 Rdzflstclzdzsj dzlsd L a aoltsdzalsdydets ¢ j dzj tod tca dzj
vdgLd ddmistelzdjdadsd cjdzgjtedteals yjdzd ddelsjted j2md ddzqd
ftcaod dLGCdz® ydlsj dzdes f sHatsHWh d La Bi toLd ftesllsd] d
gdzlsj W j 2 dza BaLalsa dza Isj ¢Mmls ddzd MEdya.
1WeEsd ls Caljesteddlsy dza Al d dzhistclz d3j dzlsd Is § L a G J
fcdf sCtcdoals, Isi 2 Calts dtcets ls Iswn CtsddBddzdtcals dz
audltstcdd dza tcaL dzdyded Jjlsatfd tsls i LHasadzjlsts dza Ul
dzj Mdes LafssLdzasoadzgy M bdfsejlsy dJdzmistelz d3d dals d .
vl otej d3j dzdzd Isjy Al dgdzmilstclzdsj delsd L a UI/ UX HdLa2dz fJ
fsLosdzvea dza JSd{idigis IsH a dztis a g ts Isivads d fitfsst vl tdtsadsih dnts | dzls d
fMi hjote] d3J degdets MY J Miswoeals otej d3dd d tj MmMiztemd. saLd Isj da
sSlsetsotste dza dekzyHalsa B®ls ddidsjcectedtcadza d ci sCasa taBtls

1atds yd ddd

Al-BaL dtcadedlsj ddzmlstezdzj dzelsd La asoslstsdgalsdydets ¢ j dzj tod tca d:
dzsod ol L3ty detsmisd L a lsddd3dLraydw d fjtemMtsdaddLraydvw

317



i hjotej dsj dedets thMlsaovwls fshmistcadfisots La HJLa?dgtemCa
tczlsddedzd LanHayd, dLSEMmlsejdedwlils ddalsj dzj $Is Hasa ol L d3ts:
ffstwalsjedud MSdlsjy d Ctjaldeodzdlsy adndigetasisd oddad {dte st ldstaj
sted J dzZsdtcadzed tojh j dedw

lteddztsy j ded j Ists  dza Al o Ul HdLa2dza dzfj MmMadss EMS LW
Cayj mMsotslsts dza Ctca2 ded W ftesHEZCIs, Calbts ftojHAacga a
fsstejBdlsj dZhSd fejydovesaddy, Ctdbt tSletsatwl da Lkd
li ey ¢d dwCtsd tsetcadedyd dedv, GCalsts tSetcadedyd dzalsa €Ctcj a
WddzadzdL qeadsj dza Hjlal2ddlsj, kjiLd ddhmstkzdj dsd §t
i oty o3y dedzd W U HdLa2dz d Mj fYtesHi dyals Ha dcectawl
dqdzisj W j2md. JuyaSea MmMj, uud M dzaftjnHl Ca dza Isj ~ datsdzts
fdMmisd &3d "j Beadsdoadj df€tejalsdodsd, HBY) dzea2¢d J E
Hi dze sMmtesyj dz ff dza dz

[ dsjtealbiztedzd dListsydedyd

1. Wei, Jialiang, et al. "On Alnspired UtDesign." arXiv preprint arXiv:2406.13631 (2024),
https://arxiv.org/pdf/2406.13631

2. Stefanov, Geno; Mar zovanova, Mar i a. Proceedin
Information and Communication Technology and Statistics in Economy and Education
(ICAICTSEE); Sofia, (2017)

3. CasteleirePitrez, Joana. "Generative artificial intelligence image tools among future designers: A
usability, user experience, and emotional analyBigltal 4.2 (2024): 31&332.

4. Gudoniene, Daina, et al. "The scenarios of artificial intelligence and wireframes implementation in
engineering education.” Sustainability 15.8 (2023): 688ps://www.mdpi.com/2071
1050/15/8/6850

5. Mortazavi, Arezou. "Enhancing User Experience Design Workflow with Artificial Intelligence
Tools." (2023) https://liu.divaportal.org/smash/get/diva2:1800706/FULLTEXTO1. pdf

6. Milev, Plamen. "Conceptual approach for development of web scraping application for tracking
information."Economic Alternative8 (2017): 475485.

7. Bleichner, Andreas, and Nils Hermansson. "Investigating the usefulness of a generative Al when
designing user interfaces." (2023).

8. Zimmerman, John, et al. "UX designers pushing Al in the enterprise: a case for adaptive Uls."
Interactions 28.1 (2020): 727, https://dl.acm.org/doi/fullHtmI/10.1145/3436954

318


https://arxiv.org/pdf/2406.13631
https://www.mdpi.com/2071-1050/15/8/6850
https://www.mdpi.com/2071-1050/15/8/6850
https://liu.diva-portal.org/smash/get/diva2:1800706/FULLTEXT01.pdf

vl oatej d3j dzdzd YsSHAtsH fHted ©OL tcOBBIsSo Odzj

Modern approaches in web application development
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Abstract

The research report aims to analyze and explore the current approaches in web application development,
which are the most important in the industry and what are their advantages and disadvantages. Architectural
patterns and trends such as Mobile first, compoeoganhted development, and technologies such as machine
learning and artificial intelligence will be explored and how they contribute to increasing the efficiency of
the user experience.

Keywords: modern approaches, trends, Mobile First, compendahted development, artificial
intelligence, machine learning.
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